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ABSTRACT ~ Background: The aim was to perform a meta-analysis on the efficacy, safety
and tolerability of antipsychotic drugs in adolescents aged between 13 and 17 suffering
from Schizophrenia. Methods: Enclosed studies

– were multicentric, randomized, double-blind clinical trials;
– included only adolescents (aged 13–17) with DSM-IV diagnosis of Schizophrenia;
– used standardized scales to assess efficacy, safety and tolerability of antipsychotics.

Results: All treatments resulted in significant improvements in Positive and Negative
Syndrome Scale (PANSS) total score (p � 0.001), in PANSS positive subscale score (p �
0.001) and in Clinical Global Impression Scale-Severity of Illness score (p � 0.001) at
the endpoint. Patients with a considerable weight gain were significantly higher in the
Olanzapine-treated group. Data about extrapyramidal side-effects were not available
for Olanzapine. Risperidone group was associated with a significantly major incidence of
akathisia, tremor and dystonic events than controls. High dose of Aripiprazole was asso-
ciated with a significant major incidence of tremor and Parkinsonism (p � 0.01) than
controls. Conclusions: Results demonstrated that antipsychotic treatment with
Risperidone, Olanzapine or Aripiprazole in adolescents affected by Schizophrenia led to
significant improvements in symptomatology. A pharmacological treatment for adoles-
cents suffering from Schizophrenia must fulfil several prerequisites, to grant the most
favourable outcomes, avoiding acute and long term side-effects.

Treatment with a 10 mg daily dose of Aripiprazole was associated with the lowest
incidence of extrapyramidal symptoms and showed no significant weight gain. If a treat-
ment with antipsychotic drugs associated with significant weight gain as Olanzapine or
Risperidone is needed, compensative measures should be soon considered.
Psychopharmacology Bulletin. 2010;43(2):41–62.
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INTRODUCTION

Schizophrenia is a severe chronic neuropsychiatric disease, character-
ized by a massive individual, familiar and social burden.

Developmental events and antecedents of Schizophrenia may include
a broad variety of dysfunctions and disorders as increased rates of soft
neurological signs and obstetric complications, slow habituation and
high baseline autonomic activity, elevated prevalence of developmental
disorders of speech and/or language and overall and specific cognitive
deficits.1–3

Early onset Schizophrenia was formerly defined as “Schizophrenia
with onset prior the age of 18”.4

No study specifically directed to the estimation of prevalence of very
early onset Schizophrenia has been published, nevertheless it is assumed
that only 0.1 to 1% of all schizophrenic psychoses manifest themselves
before the age of 10 years, while the incidence rate increases remarkably
during adolescence.5 According to this data, two subtypes can be
distinguished: Very Early Onset Schizophrenia (VEOS), with onset
before 13, and Early Onset Schizophrenia (EOS), with onset between
13 and 17.6,7

The diagnosis can be made when the specific criteria of DSM-IV or
ICD- 10 are satisfied.

If compared with adult-onset Schizophrenia, early onset Schizophrenia
and very early onset Schizophrenia show specific features: insidious onset;
more severe premorbid neurodevelopmental abnormalities; more fre-
quent terrifying visual hallucinations; invariable inappropriate or flattened
affects; higher rate of familial psychopathology; minor response to treat-
ment; and worse prognosis.6–8

Treatment of Schizophrenia was revolutionized by the discovery of
antipsychotic drugs since the 1950s and later by the development of atyp-
ical antipsychotics, started with the release of Clozapine in the US in 1989.

To start the treatment as soon as possible is fundamental for a better
outcome9,10 but the pharmacological management of younger psychotic
patients remains controversial because of lack of evidences. There is a
paucity of studies on early onset Schizophrenia treatment although the
number of randomised controlled trials in which antipsychotic drugs
are assessed is continually increasing.11

CLINICAL INDICATIONS OF ANTIPSYCHOTIC DRUGS

IN DEVELOPMENTAL AGE: STATE OF THE ART

Atypical antipsychotics are used for a plenty of several childhood and
adolescent psychiatric disorders12 as Disruptive Behavioural Disorders,
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Pervasive Developmental Disorders, Tic Disorders, Schizophrenia, and
Bipolar Disorder.13–15

Despite, a large use of atypical drugs is not supported by available evi-
dence for safety and tolerability: both in USA and in Europe, the largest
part of outpatient prescriptions of psychotropics16–19 are “off label”.20

Although continuity and similarity with the adult form are often
recognised, differences in neuroreceptor sensitivities are strongly postu-
lated, especially in consequence of the demonstration of the peculiar
child response to antidepressant medication. Moreover, animal experi-
mentation and clinical experience suggested that this category of
patients could be more sensitive to extrapyramidal adverse effects, seda-
tion, prolactin increase and weight gain.21–23

Several studies highlighted changes in the dopaminergic system and
other neurotransmitter systems in late adolescence especially in the pre-
frontal cortex.24 These modifications concern dopamine cell density,25

basal dopamine levels,26 dopamine turnover,27 dopaminergic prefrontal
cortex input28 and D1 and D2 receptor concentrations in the striatum.29,30

These changes may explain the increased incidence of Schizophrenia
onsets during adolescence and early adulthood31 and may be responsi-
ble of the peculiar incidence of side effects and of the specific clinical
response to atypical antipsychotics in adolescence.

The peculiar characteristics of child and adolescent patients suffering
from Schizophrenia require a particular caution in approving the pre-
scription of an antipsychotic drug.

In the past years researchers investigated the use of antipsychotic med-
ications in patients of this age, nevertheless the large part of the studies
were short-term or showed substantial methodological limitations.32–40

Up to June 2009, US Food and Drug Administration (FDA) exclu-
sively approved the use of Aripiprazole and Risperidone for paediatric
indications. Although Olanzapine, Quietatine and Ziprasidone showed
efficacy in early-onset Schizophrenia treatment, they did not received
approval because of significative incidence or severity of side effects.
However in December 2009 Olanzapine has been approved to treat
Schizophrenic adolescents even if with Special Consideration because
of the increased potential for weight gain and hyperlipidemia; besides,
the FDA stated that clinicians have to consider prescribing other drugs
in adolescent patients.

In Europe, EMEA approved the use of Aripiprazole for the treatment
of Schizophrenia in adolescents older than 15 years while Olanzapine
and Risperidone are not recommended, due to a lack of data on safety
and efficacy.

Safety and tolerability are the most important characteristics in deter-
mining which antipsychotic agent would be better to prescribe to this
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category of patients. This meta-analysis aims to assess which of these
antipsychotic drugs has a better profile considering efficacy, safety and
tolerability parameters and is intended to provide a tool for neuropsy-
chiatrists, paediatricians and practitioners. Physicians must be aware of
the experimental evidences regarding the use and management of dif-
ferent antipsychotics, in addition to their strengths and weaknesses,
their side-effects profile and their monitoring requirements: the selec-
tion of appropriate agent, a correct timing and dosing, together with the
early identification and treatment of side-effects, are fundamental to
maximize therapeutic benefits.

DRUGS CHARACTERISTICS

Aripiprazole is a dopamine-serotonin system stabilizer with potent
partial agonist activity at dopamine D2 and 5-HT1A receptors and
antagonist activity at 5-HT2A receptors.41–44

The FDA first approved Aripiprazole for the treatment of Schizophrenia
in adults on November 2002, while the supplemental new drug application
for the use in adolescents between 13 and 17 years was announced on
November 2007. In adolescent patients with Schizophrenia, the recom-
mended Aripiprazole oral target dose is 10 mg/day (with a starting dose of
2 mg/day which was titrated to 5 mg after 2 days and to the target dose of
10 mg after 2 additional days).

Risperidone is a benzisoxazole derivative with potent serotonin 5-HT2A
and dopamine D2 receptor-blocking properties. The FDA approved the
use of Risperidone in October 2006 for treating irritability associated with
autistic disorders in children and adolescents aged 5 to 16 years and on
August 2007 for treating children and adolescents suffering from
Schizophrenia and mania or mixed episodes of bipolar I disorder:
Risperidone was the first atypical antipsychotic drug approved for either
disorder in young patients.

Olanzapine is an atypical antipsychotic with a broad spectrum of affin-
ity for several receptors (serotonin 5-HT2A, 5-HT2C, 5-HT3, and 5-HT6
and dopamine D1–5,�1, histamine H1, and muscarinic M1–5). Olanzapine
showed to be effective in treating symptoms of Schizophrenia.45

In December 2009 the FDA approved the use of Olanzapine for
treating adolescents suffering from Schizophrenia but not as first-line
treatment for the potential long-term risks associated with its use.

OBJECTIVES

We carried out an exploratory meta-analysis by identifying all recent
investigations related to antipsychotic treatment of Schizophrenia in
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adolescents to examine the evidence from randomized, double-blind
comparison studies supporting the use of antipsychotics in Early Onset
Schizophrenia. Our primary aim was to compare efficacy, safety and
tolerability of such medications in order to give an evidence-based
overview and to provide a tool for clinicians in the choice and in the
monitoring of pharmacotherapy in these young patients.

METHODS

Literature Search and Data Extraction

A systematic literature search using the Medline and the Cochrane
Library databases was performed to identify studies concerning the use
of antipsychotic in adolescents suffering from Early Onset
Schizophrenia. We started our search in May 2009 and searched up to
September 2009. Key search terms included Antipsychotics and
Schizophrenia. We limited our search for

– Randomized Control Trials carried out with
– double-blind method to increase the quality of pooling analysis;

studies
– published or added to PubMed in the last 5 years;

Two readers (F.N. and A.M) independently reviewed all 171 abstract
identified by the search and found 10 studies46–55 meeting our inclusion
criteria. Any disagreement was resolved by discussion. To have the maxi-
mum of homogeneity we choose stricter inclusion criteria: considering the
high diversity between children and adolescents as well as the rarity of
Childhood onset Schizophrenia in comparison with Early Onset
Schizophrenia, we included only studies with an age range of 13–17 years.
Seven studies,46–49,51–53 though involving individuals of this age, showed
a population characterized by a broader age range and didn’t allow to
extract only data concerning 13 to 17 year-old subjects. We included stud-
ies involving only patients with a diagnosis of Schizophrenia excluding
those works with subjects suffering from other Schizophrenia Spectrum
Disorders.46–50 Moreover, we excluded works involving treatment resist-
ant patients.48,49,52 For these reasons, seven works were excluded from the
meta-analysis.

Table 1 shows the main characteristics of excluded studies.
We assessed methodological quality of included trials in this meta-

analysis using the criteria described in the Cochrane Handbook56 and
the Jadad Scale.57 The former is based on the evidence of a strong rela-
tionship between allocation concealment and direction of effect.58 The
categories are defined below:
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A. Low risk of bias (adequate allocation concealment)
B. Moderate risk of bias (some doubt about the results)
C. High risk of bias (inadequate allocation concealment).

Trials were included if they met the Cochrane Handbook criteria A:
Leucht et al. (2009)59 found that open-label and single-blind studies
yielded significantly higher effect sizes than did double-blind studies in
several domains of efficacy and tolerability.

The Jadad Scale measures a wider range of factors that impact on the
quality of a trial. The scale includes three items:

1. Was the study described as randomized?
2. Was the study described as double-blind?
3. Was there a description of withdrawals and drop outs?

Each item receives one point if the answer is positive. In addition, a
point can be deducted if either the randomisation or the blinding/mask-
ing procedures described are inadequate. We used 3-points cut-off on the
Jadad scale to check the assessment made by the Handbook criteria.

Through this very tight selection, investigated population had the
same characteristics to be pooled together.

We identified three studies for inclusion50–52 (Table 2). All studies:

– reported data on short-term follow-up (6 or 8 weeks);
– were multicentric, randomized, double-blind clinical trials;
– included only adolescents (aged 13–17) with DSM-IV diagnosis of

Schizophrenia, assessed by using the Schedule for Affective
Disorders and Schizophrenia for School-Age Children—Present and
Lifetime (K-SADS-PL);60

– excluded treatment resistant patients:
– used standardized scale to assess efficacy, safety and tolerability of

antipsychotic drugs (i.e. Simpson Angus Scale, Barnes Akathisia
Rating Scale and Abnormal Involuntary Movement Scale);

– had no more of 40% of discontinuation rate.

In all the studies, patients underwent a screening phase and a wash
out period for psychotropic medications and substances of misuse. Both
in Kryzhanovskaya et al., and in Findling et al., trials,50,55 subjects were
allowed to receive medications like Benzodiazepine (Lorezepam or
equivalent) and Anticholinergic agents while, in Haas et al.,54

Antiparkisonians and Propranolol were permitted during the trial while
medications for agitation (Lorazepam, Diazepam, Hydroxyzine) or
insomnia (zolpidem or zopiclone) were allowed during the wash out
period and for the first 3 weeks of the trial.
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Considered our strict inclusion criteria, we could only found trials
concerning three different second generation antipsychotics:
Aripiprazole, Risperidone and Olanzapine.50,54,55

DATA ANALYSIS

Effect sizes were computed and aggregated using the Comprehensive
Meta-Analysis software.61

The odds ratio (OR) and its 95% confidence interval (CI) were calcu-
lated as the effect size for the dichotomous outcome measure. SMD is
the difference in means divided by the pooled standard deviation. SMD
was calculated as Hedges’g, and its 95% CI were calculated for the con-
tinuous outcome measures. By convention, an SMD of 0.8 indicates
large intervention effects, 0.5 a moderate effect, and 0.2 a small effect.

For both effect sizes, the OR and the SMD, a P � 0.05 (two-tailed)
or a 95% CI not including the null point was regarded as statistically
significant.

Separated analyses using a fixed-effects model were undertaken for
both measurements. A fixed effects model was used to calculate differ-
ences between study design groups. The fixed-effects model assumes
that all studies consider a common homogeneous population and that
the effect size (OR or SMD) is not significantly different between the
various trials. A significant Q-statistic indicates heterogeneity between
groups that is greater than expected by chance. To aid in interpretation
was calculated the I2 statistic, which illustrates the degree of hetero-
geneity in terms of percentages. The I2 value provides an estimate of the
amount of variance across studies due to heterogeneity rather than
chance. If the test for heterogeneity is significant (p � 0.05), the fixed-
effects model may be invalid. In this case, the test for heterogeneity was
never significant, the fixed-effects was appropriated for all cases.

BASELINE PATIENTS CHARACTERISTICS AND PARTICIPANTS

DISPOSITION

A total of 766 patients were enrolled, 493 completed the studies (64%).
Five groups were created in consideration of five different regimens

analyzed:

– a low dose treatment with Aripiprazole (10 mg per day)
– a high dose treatment with Aripiprazole (30 mg per day)
– treatment with Risperidone (1.5–6 mg per day)
– a flexible dose treatment with Olanzapine (mean dose 11.1 mg/day,

dose range 2.5–20 mg/day)
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– a control group (treatment with placebo or treatment with
0.15–0.60 mg/day of Risperidone)

We chose to include the treatment with 0.15–0.60 mg/day of
Risperidone in the control group because authors themselves state that
their work started before the Best Pharmaceuticals for Children Act
(2002) and the Pediatric Research Equity Act (2003) and, given the
reluctance to conduct a placebo-control trial in adolescents suffering
from Schizophrenia, they judged to use two Risperidone dosing regi-
mens: the higher dose range on the doses shown to be efficacious in
adults and a tenfold lower dose as control.54

At baseline the four treatment groups and controls did not differ on any
parameter (weight, EPS, PANSS and CGI scores) except for the case of the
study concerning Risperidone, in which treated patients had a significant
lower weight at the start. We decided to compare groups and controls con-
sidering a significant weight gain as a �7% increase in weight occurred in
a period of 3 months and/or an increase of �0.5 in BMI z score.23

OUTCOMES

In order to define an appropriated antipsychotic therapy for adoles-
cent patients, several outcome domains must be investigated for each
medication taken into account. We analysed extrapyramidal symptoms
and weight gain from base-line to the endpoint as indicators of tolera-
bility. We also compared the reasons for discontinuation for the distinct
drugs. Furthermore, SMD with the Hedges’g formulation were calcu-
lated at the endpoint for Positive and Negative Syndrome Scale total
score, Positive and Negative Syndrome Scale positive and negative sub-
scales and Children Global Impairment-Severity score as indicators of
efficacy (see Table 2 Efficacy Assessment column).

Tolerability Measures

Young patients may be more susceptible to antipsychotic-induced
extrapyramidal symptoms and weight gain, in order that a side-effect
profile is needed to guide the medication of adolescents.62,63

Side effects as extrapyramidal symptoms (akathisia, tremor, dyskine-
sia, dystonic events, parkinsonism) and weight gain were considered
and analyzed.

Extrapyramidal Symptoms

Extrapyramidal symptoms may occur with either second generation
antipsychotics or traditional agents64,65 and can be categorized as acute
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(dystonia, akathisia and parkinsonism) and tardive (dyskinesia and
tardive dystonia) syndromes. They have a substantial impact on subjec-
tive tolerability and adherence with antipsychotic therapy.

The extrapyramidal symptoms analyzed in the meta-analysis are
described below:

• Parkinsonism: Antipsychotic agents can provoke symptoms as
bradykinesia, tremors, and rigidity.

• Dystonia: A dystonic event can be defined as a sudden spastic con-
traction, often quite severe and distressing, of distinct muscle groups.
It affects muscles of the neck, eyes (oculogyric crisis), larynx (laryn-
gospasm) or torso. Risk factors include male sex, youthful age and the
treatment with high potency drugs.

• Akathisia: This syndrome consists of subjective (a sense of severe
inner restlessness that causes urge to move and emotional unease) and
objective manifestations (rocking from foot to foot while standing,
crossing and uncrossing the legs while sitting). Signs of motor rest-
lessness can not be present in the mild cases: this situation can be
referred to as subjective akathisia.

• Dyskinesia is an involuntary movement disorder, usually consisting of
abnormal athetoid or choreic movements of the orofacial region (tongue,
mouth), but may affect any part of the body (hands, fingers, trunk, toes).

In all these studies, side effects related to extrapyramidal system were
assessed at each visit as clinically observed or as spontaneously reported
adverse events and monitored by the most used extrapyramidal symp-
toms assessment scales (Simpson Angus Scale, Barnes Akathisia Rating
Scale and Abnormal Involuntary Movement Scale).

Weight Gain

The prescription of second generation antipsychotic medication to
young patients appeared to be associated with a significant weight gain
and metabolic side effects. Substantial weight gain in children and ado-
lescents has crucial repercussions on both personal and public health,
considering the long-term risks for cardiovascular and endocrine disor-
ders.66 Weight gain due to therapy may result in an unfavourable effect
on quality of life and on self-esteem.67

Efficacy Measures

We assessed the mean overall change in symptoms analyzing Positive
and Negative Syndrome Scale total score, calculating standardized
mean differences at the endpoint using the Hedges’g formulation.
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We also compared separately the standardized mean differences at the
endpoint in the Positive and Negative Syndrome Scale positive and
negative subscales and Children Global Impairment severity scores at
the endpoint. SMD were calculated for all these items.

RESULTS

Efficacy Measures

Compared with placebo-treated patients, the group of patients treated
with antipsychotics had a greater clinical improvement in Clinical Global
Impression Scale-Severity of Illness, in Positive and Negative Syndrome
Scale total score, Positive and in Negative Symptoms subscales scores

Overall, across all interventions, there was a statistically significant
change from baseline in all the group who received treatment compar-
ing with controls.

Treatment with all the regimens taken into account resulted in signif-
icantly greater improvements in Positive and Negative Syndrome Scale
total score (p � 0.001), in Positive and Negative Syndrome Scale posi-
tive subscale score (p � 0.001), in Children Global Impairment-
Severity score at the endpoint (p � 0.001). The group who received
active treatment showed improvements in PANSS negative subscale
score at the endpoint, but only patients treated with the higher dose of
Aripiprazole or with Ripseridone reported significant ameliorations
(p � 0.05) (Figure 1).

Extrapyramidal Symptoms

Only 2 of the 3 selected studies presented data regarding the incidence
of extrapyramidal side events. Kryzhanovskaya et al.,55 did not presented
data on EPS incidence during the treatment with Olanzapine: authors
just stated that the two groups did not differ significantly in mean
changes from baseline to endpoint on any of the three EPS measures
(i.e. Simpson-Angus Scale total (p � 0.260), Barnes Akathisia Scale-
global assessment of akathisia (p � 0.747), or the Involuntary
Movement Scale non-global total (question 1–7, p � 0.897) scores).

Antipsychotic agents with greater dopamine antagonism (eg, haloperi-
dol) tend to produce more extrapyramidal symptoms.68–70 Second gen-
eration antipsychotics generally produce lower rates of extrapyramidal
symptoms than traditional antipsychotics.

According to textbooks of pharmacology and previous findings, we
found that each of the second generation antipsychotics taken into account
was associated with a different incidence of side effects supporting the
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theory that considers second-generation antipsychotic drugs as too differ-
ent to be considered as a homogeneous class.59 Results are summarized in
Figure 2.

Considered as a unique group, the arm who received active treatment
presented a significantly higher incidence of EPS (p � 0.05).

10 mg/day Aripiprazole was not associated with a significantly higher
incidence of any EPS in comparison with control subjects; 30 mg/day
of Aripiprazole was associated with a higher incidence of tremor and
parkinsonism but not with dystonic events, dyskinesia nor akathisia.
The group treated with 1.5–6.0 mg/day of Risperidone had major inci-
dence of EPS than controls.
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In a head to head comparison of each antipsychotic, we found no
significant difference regarding akathisia.

Risperidone-treated patients reported significantly more dystonic
events in comparison with patients treated with Aripiprazole
10 mg/day (p � 0.001) or Aripiprazole 30 mg/day (p � 0.0001).
Treatment with Aripiprazole 10 mg/day caused less episodes of tremor
than treatment with either Risperidone (p � 0.01) and Aripiprazole
30 mg/day (p � 0.005) did.

Treatment with Risperidone caused less events of parkinsonism in
comparison with treatment with either Aripiprazole 10 mg/day
(p � 0.004) or Aripiprazole 30 mg/day (p � 0.0001).

Weight Gain

Even though new generation antipsychotics are associated with
improved extrapyramidal symptoms tolerability compared with first
generation agents, it’s important to consider the association of these
medications with significant weight gain.

Significant weight gain is defined as a �7% increase in weight
occurred in a period of 3 months and/or an increase of �0.5 in BMI z
score. Mean change from baseline to endpoint was �3.2 kg for
Risperidone, �4.3 for Olanzapine and �0.2 kg for Aripiprazole 30 mg
while patients treated with Aripiprazole 10 mg had no overall change
on average. From baseline to endpoint, treated patients who reported a
significant weight gain with Olanzapine, Risperidone and both regi-
mens with Aripiprazole were respectively 45,8%, 22% and 0%.

Weight gain was significantly more frequent and pronounced in
Olanzapine-treated patients.

REASONS FOR DISCONTINUATION

Reasons for discontinuation are summarized in Table 3.
No statistically significant differences were observed between control

group and drug-treated groups due to all reasons in Findling et al.,50

and in Haas et al.,54 works: both drugs and the three regimens were well
tolerated, with a low rate of discontinuation due to adverse event (�5%)
and a high completion rate.

Nevertheless in Kryzhanovskaya et al.:55

– control group discontinuation rate is significantly higher than
patients treated with Olanzapine (23/72 vs 20/35 with a p-value of
0.01):
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– significantly more patients discontinue treatment because of lack of
efficacy in placebo group than in Olanzapine treated group (10/23 vs
18/20 with a p-value of 0.01);

– significantly more Olanzapine-treated patient discontinue treatment
than controls because of a adverse event (5/25 vs 0/20 with a p-value
of 0.04).

No statistically significant differences in the discontinuation rates
were observed between patients treated with Aripiprazole (4%),
Risperidone (4%) and Olanzapine (6.9%).

LIMITATIONS

A major limitation of our meta-analysis is the paucity of the included
studies due to the strict inclusion criteria we chose in order to select:

– a specific age range (i.e. 13–17 years old) that has the most higher
incidence of Schizophrenic onset in paediatric patients;

– recent trials with the most high methodological quality.

Another limitation is that we considered subjects treated with
0.15–0.60 mg/day of Risperidone as a control group. Haas et al.,54

explain how they preferred to use a tenfold lower dose respect to the
efficacious adult dose as control. Risperidone FDA target dose for ado-
lescent suffering from Schizophrenia is 3 mg/day with an effective dose
range of 1–6 mg/day: authors expected the 0.15–0.60 mg/day regimen
to be not efficacious. During the consent patients and their caregivers
were informed that this dose might be an ineffective treatment.

Furthermore, it is an additional limitation of our study that one of the
eligible trials55 did not report the data regarding EPS.

Even though we tried to contact authors for having these data it was
not possible without signing a consent with the pharmaceutical com-
pany. Finally, all trials were short-term and thus unlikely to report rare
and long-term adverse events.

CONCLUSION

This meta-analysis provides data based on efficacy and side-effects
that clinicians could consult to prescribe an appropriate treatment for
adolescent patients suffering from Schizofrenia.

New generation antipsychotics could represent a useful tool in treat-
ing young patients as these medications were found to be efficacious in
controlling psychotic symptoms and less associated with adverse events
such extrapyramidal symptoms.70–73
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However, a pharmacological treatment in children and adolescents
suffering from Schizophrenia must fulfil different and broader prereq-
uisites than the ones applied for adults, to grant the most favourable
outcomes in terms of cognitive functioning, individual well-being and
quality of life, social and educational skills, and disease suffering.

Our meta-analysis demonstrates that antipsychotic treatment with
Risperidone, Olanzapine or Aripiprazole in adolescents affected by
Schizophrenia led to significant improvements in clinical manifesta-
tions of illness as it is demonstrated by SMD calculated with Hedges’g
at the endpoint for Positive and Negative Syndrome Scale and Children
Global Impairment-Severity. In the negative scale of PANSS only
patients treated with the higher dose of Aripiprazole or with
Ripseridone reported significant imporvements (p � 0.05).

On the other hand, adolescents were previously found to have a higher
risk than adults for experiencing adverse events such as extrapyramidal
symptoms, prolactin elevation, weight gain effects when taking antipsy-
chotics.23,74,75 These results supported previous issues: Olanzapine
treated adolescents gained 4.3 kg vs. 1.9 reported in a 6-week study in
olanzapine-treated adults.76

No significant differences were observed between 10 mg/day and
30 mg/day Aripiprazole in determining efficacy improvements execpt
for PANSS negative scale, while the higher-dose regimen was linked
with a major incidence of extrapyramidal symptoms.

Treatment with a 10 mg daily dose of Aripiprazole was associated
with the lowest incidence of extrapyramidal symptoms and weight gain.
The percentages of patients who reported significant weight gain were
considerably higher than controls for patients treated with Olanzapine
(p � 0.01) while were not for the group treated with Risperidone
(p � 0.08) both doses of Aripiprazole (p � 0.8).

A particular caution must be used for this issue. Weight gain is an
unwelcome side effect in adolescents, affecting both body image and
self-esteem. Obesity in children is observed to last in adulthood: 75% of
overweight adolescents continuing to be overweight as adults.77 This
condition may favour the onset of severe long-term disorders such as
insulin resistance, diabetes mellitus, hypertension and cardiovascular
problems.78 If a treatment with antipsychotic drugs associated with sig-
nificant weight gain as Olanzapine is needed, compensative measures, a
particular attention to create a healthy lifestyle and, in several cases
pharmacological medications should be soon considered.23,79 In the
first place, reduction of sugar and saturated fats intake, frequent small
meals rich in fibres and increase of physical activities must be strongly
encouraged.

PSYCHOPHARMACOLOGY BULLETIN: Vol. 43 · No. 2

ANTIPSYCHOTICS IN SCHIZOPHRENIC ADOLESCENTS

58
Ardizzone, Nardecchia,

Marconi, et al.

ARDIZZONE  11/3/10  3:41 PM  Page 58



Furthermore, adolescents are more vulnerable both to weight gain to
the negative impact of this effect on quality of life, body image, and self-
esteem.67

Finally, clinical trials for the use of antipsychotic drugs in adolescent
patients must consider long term effects and consequences of a long use
of these medications on the developmental brain and body. On the other
hand, developmental modifications may exert influence on treatment
response and tolerability so that further studies on these issues are
needed. However, early intervention with an effective and well-tolerated
antipsychotic provide benefits and may modify the actual course of the
disease in some paediatric mental disorders.80 ✤
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