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Abstract
Over the last  few years, there has been a marked increase in the prescript ion of second-
generat ion ant ipsychot ics (SGA) for the t reatment  of psychot ic disorders and other 
psychiat ric condit ions in children and adolescents. However, few reports compare the 
tolerability and eficacy of the different SGAs in this population. We review the literature 
on the differential characteristics of eficacy and tolerability of SGA in the pediatric 
populat ion. Our results show that  SGAs are not  a homogeneous group, but  that  each drug 
has a distinct proile, particularly with respect to side effects, especially metabolic 
complicat ions. Comparisons between SGAs have shown that  t reatment  with olanzapine 
was associated with greater weight  gain and increased cholesterol levels, and that  
t reatment  with risperidone was associated with a greater increase in prolact in levels. 
Therefore, the speciic proile of an SGA should be taken into consideration when 
prescribing these drugs.
© 2010 SEP and SEPB. Published by Elsevier España, S.L. All rights reserved.
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Características diferenciales de eicacia y tolerabilidad de los antipsicóticos 
de segunda generación en el tratamiento de trastornos psicóticos en niños y 
adolescentes

Resumen
En los últ imos años se ha producido un aumento exponencial en la prescripción de an-
t ipsicót icos de segunda generación (ASG) en niños y adolescentes para el t ratamiento de 
t rastornos psicót icos y ot ros t rastornos mentales. Sin embargo, hay muy pocos estudios 
que comparen la tolerabilidad y la eicacia entre los distintos ASG en esta población. 
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Este artículo revisa los datos actuales sobre las características diferenciales de eicacia 
y tolerabilidad de los ASG en población infanto-j uvenil.  Los datos muest ran que los ASG 
no forman un grupo homogéneo, sino que cada fármaco de este grupo tiene un peril ca-
racteríst ico, sobre todo con respecto a los efectos secundarios, especialmente las com-
plicaciones metabólicas. En concreto, en las comparat ivas ent re ASG, el t ratamiento con 
olanzapina se relacionó con mayor aumento de peso y de colesterol,  y el t ratamiento con 
risperidona se asoció con mayor aumento de prolact ina. Por ello, antes de prescribir un 
ASG resulta imprescindible tener en cuenta el peril diferencial de estos fármacos.
© 2010 SEP y SEPB. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Figure 1 Classiication of antipsychotics studied in this review according to irst or second generation.

Introduction

Prescript ion of second-generat ion ant ipsychot ics (SGAs) 
for t he t reatment  of  psychot ic disorders and other 
psychiat ric disorders in children and adolescents has 
become a common pract ice in the psychiat ric clinic. 1-3 
Studies on the prevalence of the use of these drugs in 
the paediat ric populat ion show that , in recent  years and 
in various count ries around the world, there has been a 
signif icant  increase in SGA prescript ions,4 which has been 
accompanied, worldwide, by a progressive decrease in the 
use of typical or f irst -generat ion ant ipsychot ics (FGAs).5 
In the U.S., between 1990 and 2000, SGA prescript ions 
increased 160%,6 and in the United Kingdom between 1994 
to 2005, SGA use in this age group increased nearly 60-fold 
(0.01 users per 1,000 patient-years in 1994 versus 0.61 
users per 1,000 pat ient -years in 2005).5 This increase in SGA 
use is due to an increase in prescript ions, but  also because 
this drugs are now being used for longer periods of t ime. 
In The Netherlands, the length of SGA use in children and 
adolescents doubled (from 0.8 years in 1998-1999 to 1.6 
years in 2001-2001)7 (Figure 1). 

The dramat ic increase in the use of SGAs in the last  15-20 
years has revealed an important  underlying t ruth: there 
are few studies comparing the tolerabilit y and eff icacy 
between dif ferent  SGAs and between SGAs and FGAs for 
the t reatment  of children and adolescents with psychot ic 
spect rum disorders (schizophrenia, schizoaffect ive disorder, 

schizophreniform disorder,  brief  psychot ic disorder, 
psychot ic disorder not  otherwise specif ied, bipolar disorder, 
and depressive episode with psychot ic features).

Studies of SGA tolerabilit y in the paediat ric populat ion 
have shown that , although SGAs have fewer ext rapyramidal 
side effects than FGAs,8 SGA use is associated with 
increased risk of developing metabolic complicat ions such 
as obesity, type 2 diabetes mellitus, dyslipidaemia and, in 
general, abnormalit ies along the spect rum of cardiovascular 
morbidity.8-11

Furthermore, internat ional agencies governing the use of 
drugs (the FDA in the United States and the EMA in Europe) 
have carefully followed the signif icant  increase in SGA 
prescript ions for children and adolescents. Indeed, FDA and 
EMA approval of SGAs for use in the paediat ric populat ion, 
in general, has lagged behind clinical use and f indings of 
eff icacy and tolerabilit y in phase 4 clinical studies. Recent  
regulat ions from the FDA (Paediat ric Research Equity Act , 
2003) and the EMA (EU Paediatric Regulation, January 2007) 
that  require mandatory and exclusive studies specif ically 
in the paediat ric populat ion for drug approval in this age 
group have promoted the development  of SGA eff icacy and 
tolerabilit y studies in children and adolescents, but  also 
have slowed the approval process of these drugs in the 
paediat ric populat ion.

This art icle provides a general and systemat ic review of 
the current  state of this issue, paying part icular at tent ion 
to clinical studies that  have compared the eff icacy and 

ANTIPSYCHOTICS

(Classification according to first/second generation)

 SECOND GENERATION

Risperidone•	
Olanzapine•	
Quetiapine•	
Aripiprazole•	
Clozapine•	

 FIRST GENERATION

Haloperidol•	
Chlorpromazine•	
Levomepromazine•	
Molindone•	
Pimozide•	
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tolerabilit y of dif ferent  SGAs with each other and with 
FGAs in the paediat ric populat ion with psychot ic spect rum 
disorders (Table 1).

Methods

The authors performed a literature search of studies 
published in international journals from 1990 to January 2010, 
available on Medl ine/PubMed/ Google Scholar  that  compared 
eff icacy and/ or tolerabilit y between dif ferent  SGAs, or 
between an SGA and an FGA, in children and adolescents 
with a psychot ic disorder. For this search we used the 
following keywords: ant ipsychot ic, olanzapine, risperidone, 
aripiprazole, clozapine, quet iapine, ziprasidone, psychosis, 
early onset  psychosis, schizophrenia, bipolar disorder, 
adolescent , child, youth, adverse effects, weight  gain, 
cholesterol,  prolact in, metabolic syndrome, parkinsonism, 
dyskinesia, akathisia, effect iveness. Terms were entered 
in English in t he fol lowing manner:  “ ant ipsychot ic”  
or “ olanzapine”  or “ risperidone”  or “ aripiprazole”  or 
“ clozapine”  or “ quet iapine”  or “ ziprasidone” ; “ psychosis”  
or “ early onset  psychosis”  or “ schizophrenia”  or “ bipolar 
disorder” ; “ adolescent ”  or “ child”  or “ children”  or “ youth” ; 
“ adverse events”  or “ weight  gain”  or “ cholesterol”  or 

“ prolact in”  or “ metabolic syndrome”  or “ parkinsonism”  
or “ dyskinesia”  or “ akathisia” ; “ eff icacy” . The elect ronic 
search was complemented by a manual search of art icles 
related to this issue.

Once these searches had been performed, art icles 
were selected that  met  the following inclusion criteria: 
1) studies comparing eff icacy and/ or tolerabilit y among 
two or more SGAs; 2) studies comparing eff icacy and/
or tolerability between an SGA and placebo; 3) studies 
comparing eff icacy and/ or tolerabilit y between an SGA and 
an FGA. Furthermore, we excluded those studies that : a) 
did not  compare drugs to drugs or drugs to placebo, and b) 
whose sample mixed data from the paediat ric populat ion 
and adult  populat ion without  dif ferent ial analysis.

Due to the variability in tolerability measures studied in 
different t rials, this art icle focuses on those variables that  
have shown greatest importance in terms of morbidity: BMI 
(body mass index; as an assessment of weight), prolact in, 
t riglycerides, cholesterol, diastolic blood pressure, waist  
circumference, metabolic syndrome. parkinsonism, dyskinesia, 
and akathisia.8,9,12-14 Furthermore, in order to contextualise the 
comparat ive data on efficacy and tolerability, comparat ive 
data on efficacy and tolerability between SGAs and placebo 
in this populat ion were also included.

This review focuses on children and adolescents with a 
psychot ic disorder diagnosis (schizophrenic, schizoaffect ive 
disorder, schizophreniform disorder, brief psychot ic disorder, 
psychot ic disorder not  otherwise specif ied, bipolar disorder, 
and depressive episode with psychot ic features).  We 
decided to use the generic const ruct  of psychot ic disorder 
on the basis of the results of studies on diagnost ic stabilit y 
in cases of f irst  psychot ic episode, which show that  
diagnost ic stabilit y is limited at  least  for the f irst  year.15

Results

Eficacy

Table 2 shows the result  of studies that  compare clinical 
eff icacy between dif ferent  ant ipsychot ics (Table 2).

As an out line: the results of eff icacy studies have been: 
1) comparisons between SGAs and placebo (or between 
SGAs at  therapeut ic doses to SGAs at  subtherapeut ic doses) 
have shown superiority of SGAs;16-19 2) for the t reatment  
of pat ients with refractory schizophrenia, clozapine has 
been shown to be superior to those drugs to which it  has 
been compared,20-22 and 3) no other significant differences 
in eff icacy have been found between dif ferent  SGAs, or 
between SGAs and FGAs.8,23-26

Tolerability: metabolic effects

Table 3 shows the results of studies comparing metabolic 
side effects (weight  gain, increased waist  circumference, 
increased total cholesterol,  increased t riglycerides, 
increased diastolic blood pressure, and increased prolact in 
level) between different antipsychotics (Table 3).

The weight  gain data indicate that , in broad terms, 
SGA t reatment  is associated with signif icant  weight  gain. 
However, the magnitude of weight  gain dif fers between 

Table 1 Second-generat ion ant ipsychot ics for clinical 

use in the t reatment  of psychot ic disorders in children 

and adolescents

FDA EMA

Risperidone: Aripiprazole:

• Schizophrenia, age 13–17 years •  Schizophrenia,  

age 15–17 years
• Mixed episodes or acute mania  •	Ant icipated 

in bipolar disorder I, age 10-17 years     approval for  
bipolar 

disorder,  

age 13-17 
years

Aripiprazole: 

•  Schizophrenia, age 13–17 years. 
•  Mixed episodes or acute mania  

in bipolar disorder I, age 10–17 years 
Olanzapine: 

•  Schizophrenia, age 13–17 years  
(second-line drug; not  as f irst  choice) 

•  Mixed episodes or acute mania  

in bipolar disorder I, age 13–17 years  
(second-line drug; not  as f irst  choice) 

Quetiapine: 
•  Schizophrenia, age 13–17 years. 
•   Mixed episodes or acute mania  

in bipolar disorder I, age 10–17 years,  
as monotherapy or in combinat ion  

with lithium or valproic acid 

EMA: European Medicines Agency; FDA: Food and Drug 

Administ rat ion of the United States.
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Table 2 Results of studies comparing eficacy

Articles Measure of eficacy Results of eficacy

Arango, 200923  

N=50, Age: 16±1.3 years, Length: 6 months. Design: RNB PANSS OLZ=QTP
Diagnoses: SCH, OP  

Bastiaens, 200960  

N=46, Age: 11.9±2.6 years, Length: 8 weeks. OAS ARP=ZPD (1)
Design: Non randomised open study  

Diagnoses: SCH, BIP, OP  

Castro-Fornieles, 200824  

N=110, Age: 9–17 years, Length: 6 months. PANSS OLZ=QTP=RIS (1)
Design: naturalist ic  

Diagnoses: SCH, BIP, OP  

DelBello, 200261  

N=30, Age: 12–18 years, Length: 6 weeks. YMRS QTP>PLAC
Design: RDB (valproic acid + QTP versus valproic acid + PLAC)  
Diagnosis: BIP  

DelBello, 200962  

N=32, Age: 12–18 years, Length: 8 weeks. CDRS-R QTP=PLAC
Design : RDB  

Diagnosis: BIP  

Findling, 200816  

N=302, Age: 13–17 years, Length: 6 weeks. PANSS ARP>PLAC
Design : RDB  

Diagnosis: SCH  

Findling, 200963  

N=296, Age: 10–17 years, Length: 4 weeks. YMRS ARP>PLAC
Design: RDB  

Diagnosis: BIP  

Gothelf, 200325  

N=43, Age: 17±2 years, Length: 8 weeks. PANSS HAL=RIS=OLZ (1)
Design: naturalist ic. Diagnosis: SCH  

Haas, 2009a17  

N=257, Age: 13–17 years, Length: 8 weeks. PANSS RIS (1.5–6.0mg/day)>RIS  
  (0.15–0.6mg/day)
Design: RDB. Diagnosis: SCH  

Haas, 2009b64  

N=169, Age: 10–17 years, Length: 3 weeks. YMRS RIS>PLAC
Design: RDB. Diagnosis: BIP  

Hass, 2009c52  

N=160, Age: 13-17 years, Length: 6 weeks. PANSS RIS(1–3mg/d)>PLAC
Design: RDB. Diagnosis: SCH  RIS(4–6mg/d)>PLAC
  RIS(1–3mg/d)=RIS(4–6mg/d)
Jensen, 200865  

N=21, Age: 10–18 years, Length: 12 weeks. PANSS RIS=OLZ=QTP
Design: RNB. Diagnosis: SCH, OP  

Kryzhanovskaya, 200918  

N=107, Age: 13–17 years, Length: 6 weeks. PANSS OLZ>PLAC
Design: RDB  

Diagnosis: SCH  

Kumra, 199666  

N=21, Age: 14.0±2.3, Length: 6 weeks. SAPS/SANS CLZ>HAL
Design: RDB  

Diagnosis: SCH  

Kumra, 200820  

N=39, Age: 10–18 years, Length: 12 weeks. SANS CLZ>OLZ
Design: RDB  

Diagnosis: SCH  
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the various SGAs. Olanzapine is the SGA associated with the 
most  weight  gain. 8,10,13,24,27,28

Data on increased cholesterol and prolact in levels are more 
controversial. In general, and taking a recent ly conducted 
clinical t rial as a reference point  (randomised, double-blind),8 
it  can be seen that  the increase in cholesterol is greater with 
olanzapine t reatment, while the increase in prolact in levels 
is greater in subjects t reated with risperidone. 

Tolerability: movement disorders 

Table 4 shows the results of studies comparing movement  
disorders (parkinsonism, dyskinesia, akathisia) secondary to 
ant ipsychot ic t reatment  (Table 4).

Studies of  movement  disorders associated wit h 
ant ipsychot ic t reatment  in children and adolescents have 
shown that  SGA use is associated with lower incidence of 
parkinsonism or akathisia than FGA use (using haloperidol 
and molindone as FGA references).8,26

Discussion

Data from this review suggests two general conclusions:  
1) studies that  have compared the clinical eff icacy of 
various SGAs in the t reatment  of children and adolescents 
wit h psychot ic disorders have found no signif icant  
dif ferences in eff icacy measures, with the except ion of 

Table 2 Results of studies comparing eficacy

Articles Measure of eficacy Results of eficacy

Mozes, 200667  

N=20 (completed follow-up), PANSS RIS=OLZ
Age: 11.1±1.6 years, Length: 12 weeks.  
Design: RNB. Diagnosis: SCH  

Shaw, 200622  

N=25, Age: 7–16 years, Length: 8 weeks. Design: RDB SAPS/SANS CLZ>OLZ
Diagnosis: SCH  

Sikich, 200426  

N=50, Age: 8–19 years, Length: 8 weeks. BPRS-C RIS=OLZ=HAL (1)
Design: RDB  

Diagnosis: SCH, OP  

Sikich, 20088  

N=116, Age: 8–19 years, Length: 8 weeks. PANSS OLZ=RIS=MOL (1)
Design: RDB  

Diagnosis: SCH, OP  

Swadi, 201068  

N=26, Age: <19 years old, Length: 6 weeks. PANSS QTP=RIS
Design: RNB  

Diagnosis: f irst  psychot ic episode or affect ive episode with psychot ic features  

Tohen, 200719  

N=161, Age: 13–17 years, Length: 3 weeks. YMRS OLZ>PLAC
Design: RDB  

Diagnosis: BIP  

Tramontina, 200969  

N=41, Age: 8–17 years, Length: 6 weeks. YMRS ARP>PLAC
Design: RDB  

Diagnosis: BIP+ADHD  

RDB: randomised double-blind; RNB: randomised, not -blinded; ANS: Schedule for the Assessments of Negat ive Symptoms; ARP: 

aripiprazole; BIP: bipolar disorder; BPRS: Brief Psychiat ric Rat ing Scale; BPRS-C: Brief Psychiat ric Rat ing Scale for Children; CDRS-R: 

Children’s Depression Rating Scale-Revised Version; CLZ: clozapine; CPRS: Children′s Psychiatric Rating Scale; Length: length of 
t reatment  in study; SCH: schizophrenia or schizoaffect ive disorder; HAL: haloperidol; MOL: molindone; N: number of subj ects 

included in the study; OAS: Overt Aggression Scale; OLZ: olanzapine; OP: Other psychotic disorder, including schizophreniform 
disorder, brief psychotic disorder, psychotic disorder not otherwise speciied, depression with psychotic features; PANSS: Positive 
and Negative Syndrome Scale; PLAC: placebo; QTP: quetiapine; RIS: risperidone; SANS: Schedule for the Assessments of Negative 
Symptoms; SAPS: Schedule for the Assessments of Positive Symptoms; ADHD: attention deicit and hyperactivity disorder; YMRS: 
Young Mania Rating Scale.
The sign “>” means “there are statistically signiicant differences (P<.05), the mean measure with treatment A is greater than with 
treatment B (A>B)”. The sign “=” means that there were no differences between the compared measures, or that if there were, 
they were not statistically signiicant.
NOTES: 

1. The study drugs showed general clinical eficacy.
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Table 4 Results of studies comparing tolerabilit y (movement  disorders)

Art icles Increase Increase Increase 

 in parkinsonism in dyskinesia in akathisia

Arango, 200923   

N=50, Age 16±1.3 years, Length: 6 months.  OLZ>QTP OLZ=QTP OLZ=QTP 

 Design: RNB Diagnoses: SCH, OP (evaluated with SAS) (evaluated with UKU) (evaluated with BARS)

Castro-Fornieles, 200824   

N=110, Age: 9–17 years, Length: 6 months.  RIS=OLZ=QTP RIS>OLZ=QTP RIS=OLZ=QTP 

 Design: naturalist ic (evaluated with UKU) (evaluated with UKU) (evaluated with UKU)

Diagnoses: SCH, BIP, OP   

DelBello, 200261   

N=30, Age: 12–18 years, Length: 6 weeks. QTP=PLAC QTP=PLAC QTP=PLAC 

 Design: RDB (valproic acid + QTP versus  (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS) 
 valproic acid +PLAC) Diagnosis: BIP   

DelBello, 200962   

N=32, Age: 12–18 years, Length: 8 weeks.  QTP=PLAC QTP=PLAC  

 Design: RDB Diagnosis: BIP (evaluated with SAS) (evaluated with AIMS) 

Findling, 200816   

N=302, Age: 13–17 years, Length: 6 weeks. ARP>PLAC  ARP=PLAC ARP=PLAC 

 (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS)

Design: RDB Diagnoses: SCH   

Gothelf, 200325   

N=43, Age: 17±2 years, Length: 8 weeks. HAL>RIS=OLZ (evaluated  
Design: naturalist ic with UKU)   

Diagnoses: SCH   

Haas, 2009a17   

N=257, Age: 13–17 years, Length: 8 weeks. RIS (1.5–6.0mg/d) >RIS  RIS (1.5–6.0mg/d)  RIS (1.5–6.0mg/d)  
Design: RDB Diagnosis: SCH (0.15–0.6mg/d)  >RIS (0.15–0.6mg/d) >RIS (0.15–0.6mg/d) 
 (evaluated with SAS) (evaluated with AIMS)  (evaluated with BARS)

Hass, 2009c52   

N=160, Age: 13–17 years, Length: 6 weeks.     

 Design: RDB Diagnosis: SCH RIS (1–3mg/d)= RIS (4–6mg/ RIS (1–3mg/d)= RIS RIS (1–3mg/d)= 

 d)=PLAC (evaluated  (4–6mg/d)=PLAC RIS (4–6mg/d)=PLAC 

 with SAS) (evaluated with AIMS) (evaluated with BARS)

Jensen, 200865   

N=21, Age: 10–18 years, Length: 12 weeks.  OLZ=QTP=RIS OLZ=QTP=RIS  

 Design: RNB Diagnoses: SCH, OP (evaluated with SAS) (evaluated with AIMS) 

Kryzhanovskaya, 200918   

N=107, Age: 13–17 years, Length: 6 weeks.  OLZ=PLAC OLZ=PLAC OLZ=PLAC 

 Design: RDB Diagnoses: SCH (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS)

Mozes, 200667   

N=20 (completed follow-up), Age:  RIS=OLZ  RIS=OLZ 

 11.1±1.6 years, Length: 12 weeks. (evaluated with SAS)  (evaluated with BARS)
Design: RNB Diagnosis: SCH

Shaw, 200622

N=25, Age: 7–16 years, Length: 8 weeks.  CLZ=OLZ CLZ=OLZ  

 Design: RDB Diagnoses: SCH (evaluated with SAS) (evaluated with AIMS)  

Sikich, 200426   

N=50, Age: 8–19 years, Length: 8 weeks. HAL>OLZ=RIS   HAL=OLZ=RIS 

Design: RDB Diagnoses: SCH, OP (evaluated with SAS)  (evaluated with AIMS)

Sikich, 20088

N=116, Age: 8–19 years, Length: 8 weeks. OLZ=RIS=MOL  OLZ=RIS=MOL OLZ=RIS=MOL (1) 
 (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS)

Design: RDB Diagnoses: SCH, OP

Swadi, 201068

N=26, Age: <19 years old, Length: 6 weeks.  QTP=RIS QTP=RIS QTP=RIS 

 Design: RNB Diagnoses: f irst  psychot ic  (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS) 

 episode or affect ive episode with  

 psychot ic symptoms   
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Table 4 (cont inuat ion)

Art icles Increase Increase Increase 

 in parkinsonism in dyskinesia in akathisia

Tohen, 200719

N=161, Age: 13–17 years, Length: 3 weeks. OLZ=PLAC  OLZ=PLAC OLZ=PLAC 

Design: RDB Diagnosis: BIP (evaluated with SAS) (evaluated with AIMS) (evaluated with BARS)

Tramontina, 200969   

N=41, Age: 8–17 years, Length: 6 weeks.  ARP=PLAC (evaluated with  ARP=PLAC (evaluated 

 Design: RDB Diagnoses: BIP+TDAH a checklist  of adverse   with a checklist  of  

 effects created by   adverse effects 

 the authors)  created by the  

   authors)

RDB: randomised double-blind; AIMS: abnormal involuntary movement  scale79;  RNB: randomised, not  blinded; ARP: aripiprazole; 

BARS: Barnes Akathisia Rat ing Scale80; BIP: bipolar disorder; CLZ: clozapine; Length: length of treatment in the study; SCH: 
schizophrenia or schizoaffective disorder; HAL: haloperidol; MOL: molindone; N: number of subjects included in the study; OLZ: 
olanzapine; OP: Other psychot ic disorders, including schizophreniform disorder, brief psychot ic disorder, psychot ic disorder not  

otherwise speciied, depression with psychotic features; PLAC: placebo; QTP: quetiapine; R: age range; RIS: risperidone; SAS: 
Simpson Angus Scale81;  UKU: Udvalg for Kliniske Undersøgelser, drug adverse effects scale.82

The sign “>” means “there are statistically signiicant differences (P<.05)”; the parameter measured with treatment A is greater 
than with treatment B (A>B)”. The sign “=” means that there were no differences between the compared parameters, or that if 
there were, they were not statistically signiicant.
NOTES: 

1.   I ntra-group analyses (before/after) showed that treatment with MOL was associated with statistically signiicant increase  
in akathisia; this was not the case with OLZ or RIS treatment.

the superiority of clozapine in pat ients with t reatment -
refractory schizophrenia,20-22 and 2) the incidence and 
severity of adverse effects from SGAs depends, to a great  
extent , on the drug used, such that  a global pat tern of 
SGA tolerabilit y in children and adolescents cannot  be 
established. That  is, SGAs are not  a homogenous group 
of drugs, but  rather include drugs with dif fering prof iles 
under the same umbrella term. These results highlight  the 
importance of the dif ferent ial prof ile of ant ipsychot ics 
as it  relates to side effects, part icularly with metabolic 
complicat ions.

Reviews of side effects of second-generation 
antipsychotics

The last  decade of the twent ieth century saw a dramat ic 
increase in the use of SGAs in children and adolescents. 
This increased was supported by, amongst  other things, 
the high expectat ions on SGAs, part icularly relat ing to 
their claims of safety. In a recent  publicat ion, Vit iello et  
al3 reviewed the main factors that  have cont ributed to 
increased prescribing of SGAs in the paediat ric populat ion. 
They highlighted three important  factors: the boom in 
the last  two decades of the twent ieth century in the use 
of a medical model of disease to explain emot ional and 
behavioural disorders in children and adolescents, the 
apparent  safety of SGAs as compared with the older FGAs, 
and the general t rend towards reducing the length of stay 
in psychiat ric inpat ient  units, with consequent  pressure on 

clinicians to achieve more rapid stabilisat ion. 3 However, 
despite the unquest ionable value of SGAs in the t reatment  
of various psychiat ric disorders in children and adolescents, 
the discovery of their adverse effects has called into 
quest ion their supposed safety. Consequent ly in this f irst  
decade of the twenty-f irst  century, several reviews of 
the side effects of SGAs in children and adolescents have 
been published.1,3,12,29-43 The f irst  reviews st ressed the 
importance of studying the side effects of SGAs in the 
paediat ric populat ion, as the inference that  the effects of 
these drugs in children and adolescents were equivalent  to 
those found in adults was a maj or limitat ion. As data later 
showed, the response of children and adolescents to SGAs 
is not  direct ly t ransferable to that  of adults: studies in 
the paediat ric populat ion have found that  SGA side effects 
are more pronounced in children and adolescents than in 
adults.12,42,44 The weight  gain and increased prolact in levels 
secondary to SGA t reatment  are, across various studies, 
consistent ly greater in children and adolescents than in 
adults.29 Furthermore, in relat ion to weight  gain in children 
and adolescents, other problems such as diabetes mellitus 
and hyperlipidaemia may occur, which signif icant ly predicts 
future morbidity.

From the start ,  t he reviews in this area have noted that , 
with regard to side ef fects,  SGAs are not  a homogenous 
group. 45.46 The ef fect  on weight  is a prime example of  this 
heterogeneit y:  t he drugs associated with greater weight  
gain were clozapine and olanzapine, while risperidone 
and quet iapine have been associated with moderate 
weight  gain and ziprasidone and aripiprazole with a low 
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risk of  weight  gain. 30,31 Furthermore, a recent  systemat ic 
review (of articles published between 1965 and 2008) on 
t he ef fect  of  ant ipsychot ics (FGAs and SGAs) on prolact in 
levels in children and adolescents showed that  among 
the drugs studied (haloperidol,  pimozide, risperidone, 
olanzapine,  clozapine,  ziprasidone and quet iapine), 
al l  ant ipsychot ics,  wit h t he except ion of  clozapine, 
ziprasidone and quet iapine, increased prolact in levels, 
thus l imit ing that  factor as a point  of  dif ferent iat ion 
between FGAs and SGAs. 32

Our review evaluated a very heterogeneous set  of 
studies, both in methodology, follow-up t ime, and sample 
size. Consequent ly, one must  bear in mind these limitat ions 
when making comparisons between the results of dif ferent  
studies. The select ion of the studies included in this 
review precludes sophist icated stat ist ical analysis and 
meta-analysis or NNT (number needed to t reat ) and NNH 
(number needed to harm) calculat ions. In spite of the 
above, we decided to include all these art icles in order to 
provide a review of all published data to date on results 
of comparat ive eff icacy and tolerabilit y between dif ferent  
SGAs in the paediat ric populat ion. 

Children and adolescents are more vulnerable 
than adults to the side effects of 
antipsychotic medication 

Studies of the SGAs in the paediat ric populat ion have proven 
crucial,  since children and adolescents are not  only more 
vulnerable than adults to the side effects of ant ipsychot ic 
drugs, but  are also more sensit ive to the negat ive impact  
these effects have on body image or self-esteem.1

In this regard, the dif ferent ial prof ile of  ant ipsychot ics 
takes on unique value in the paediat ric populat ion. 
Children and adolescents are much more vulnerable than 
adult s,  f rom the perspect ive of  personalit y development  
as well as physical changes such as associated weight  
gain. 1,3,29,42 Furthermore, a st rong relat ionship has been 
shown between childhood obesit y and childhood and adult  
cardiovascular risk,  i.e. ,  children with obesit y,  as adult s, 
wil l  have greater cardiovascular risk than the general 
populat ion. 47 Subj ects t reated with ant ipsychot ics have, 
as we have seen, greater metabolic risk than those not  
taking ant ipsychot ics.  But  this increased risk in people 
with psychot ic disorders is not  only due to pharmacologic 
t reatment .  The presence of  a psychot ic disorder,  in adult s 
and probably also in children and adolescents (specif ic 
studies are st il l  lacking in this age group) involves per se 
an increased risk of  developing metabolic complicat ions. 
That  is,  people with psychosis have greater metabolic risk 
than the general populat ion, regardless of  t reatment . 48 
This implies that  cardiovascular risk monitoring in this 
paediat ric populat ion is “ t riply”  important :  for being 
children or adolescents,  for having psychosis,  and for 
taking ant ipsychot ics.

Naturally, in the same way that  subj ects with psychosis 
have more cardiovascular risk than the general populat ion, 
it  is expected that  among the various pathologies that  
make up the heterogeneous group of psychot ic disorders, 
not  all involve the same degree of metabolic risk. In 

l ine with this approach, a recent  study found that  
among children and adolescents t reated with SGAs, the 
incidence of SGA t reatment -related metabolic syndrome 
in ant ipsychot ic-naïve adolescents is signif icant ly greater 
in pat ients with bipolar disorder than in subj ects with 
other diagnoses.49 These data invite us to study the, as yet  
unknown, pathophysiological mechanisms underlying this 
associat ion. 

Relationship between adverse effects and 
drug doses

Clinical experience suggests the existence of  a relat ionship 
between SGA dose and the occurrence of  side ef fects. 
However,  few studies have invest igated this associat ion. 
A recent  review of  this subj ect  has emphasised that  
there is a posit ive correlat ion between weight  gain and 
plasma concent rat ions of  olanzapine and clozapine, 
although the relat ionship between weight  gain and dose 
is more cont roversial.  Data on risperidone are even less 
conclusive. 50 This review draws at tent ion to the lack 
of  informat ion between weight  gain and doses of  other 
SGAs.

With regard to increased prolact in levels secondary 
to SGA t reatment  in the paediat ric populat ion, a study 
with subj ects from dif ferent  samples found a signif icant  
relat ionship between plasma concent rat ions of olanzapine 
and prolact in levels, while this relat ionship was not  
found in those t reated with haloperidol and clozapine.51 
Furthermore, a recent  study found a posit ive relat ionship 
between the dose of risperidone and increased prolact in 
levels with 6-month follow-up.52

Duration of treatment

Durat ion of  t reatment  is a key variable in t he st udy of 
SGA side ef fect s.  However,  t he short  durat ion of  fol low-
up in ef f icacy and t olerabil i t y st udies highl ight s,  almost  
in a systemat ic fashion,  a common l imit at ion of  t hese 
publ ished studies. 37 Studies on metabol ic complicat ions 
in t his review have mean fol low-up durat ions (and 
therefore treatment durations) of 14.6 weeks, without 
any fol low-up longer t han one year.  This short  durat ion 
of  fol low-up may l imit  t he value of  t he f indings, 
especial ly in l ight  of  recent  result s t hat  quest ion t he 
t emporal st abil i t y of  t he dif ferences in metabol ic side 
ef fect s among dif ferent  drugs.  A randomised cont rol led 
st udy wit h Spanish subj ect s,  both adolescent s and adult s 
(N = 144, Age: 15-60 years), treated with antipsychotics 
(olanzapine,  risperidone,  and haloperidol),  showed t hat  
at 3 months, weight gain was greater in patients treated 
with olanzapine than in the rest (olanzapine>risperidon
e=haloperidol),  while at  12 months t his dif ference was 
no longer signif icant  (olanzapine=risperidone=haloper
idol). 53 Furt hermore,  a recent  st udy also in a Spanish 
populat ion,  compared t he side ef fect s of  ant ipsychot ics 
(FGA and SGA) among children and adolescent s t reated 
for less than 30 days and subjects treated for more than 
12 months.  The group of  subj ect s wit h more t han 12 
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months of  exposure t o ant ipsychot ics had signif icant ly 
higher degrees of  weight  gain,  increased cholesterol,  
parkinsonism and dyskinesia t hat  subj ect s t reated for 
less than 30 days. No differences were found between 
t he groups in t erms of  t riglyceride level,  blood pressure 
or akathisia. 54 

Is the distinction between irst and second-
generation antipsychotics valid? 

The data on ef f icacy and t olerabil i t y of  ant ipsychot -
ics quest ions t he val idit y of  t he conceptual dist inct ion 
between FGAs and SGAs.  A recent  meta-analysis compar-
ing t he ef f icacy and t olerabil i t y of  FGAs and SGAs in t he 
t reatment  of  adult s wit h schizophrenia,  highl ighted t hat  
t he drugs classif ied wit hin t he SGA grouping dif fer in 
many propert ies and do not  form a homogenous group. 46 
In recent  years many people have cal led t o at t ent ion 
t his lack of  homogeneit y of  t he SGAs as a group,  both 
in t heir use in adult s as wel l  as in children and adoles-
cent s. 45,46,55,56 In l ight  of  t hese data,  and considering t hat  
t he main dif ferences between SGAs relate t o adverse 
metabol ic ef fect s,  replacement  of  t he FGA versus SGA 
classif icat ion has been proposed in favour of  another 
classif icat ion system that  dist inguishes ant ipsychot ics 
based on t heir metabol ic risk.  Carmel and Gorman have 
recent ly proposed such a classif icat ion of  ant ipsychot ics 
based on metabol ic risk. 57 In t his proposed classif icat ion 
scheme, ant ipsychot ics wit h low metabol ic risk would 
include:  mol indone,  ziprasidone,  f luphenazine,  haloperi-
dol,  and aripiprazole,  while ant ipsychot ics wit h high 
metabol ic risk would include:  clozapine,  olanzapine, 
t hioridazine,  mesoridazine,  sert indole,  risperidone,  and 
quet iapine57 (Figure 2). 

Recommendations for clinical monitoring  
of metabolic complications in children  
and adolescents treated with antipsychotics 

The importance of these f indings underscores the need 
for careful monitoring of SGA-associated adverse effects 
both in adults and in children and adolescents.58 However, 
as noted throughout  this review, children and adolescents 
are part icularly vulnerable to the adverse effects of ant ip-
sychot ics. Consequent ly, it  is important  to ant icipate the 
risks of t reat ing the paediat ric populat ion with SGAs in 
order to prevent , wherever possible, those complicat ions 
arising from the use of these drugs (Table 5). In light  of 
this, we believe that  there is fundamental value in rou-
t inely checking for side effects from the prescribed SGA as 
well as involving both pat ients and their families in assess-
ing the risks and benefits of these medicat ions. Since the 
appearance of the f irst  warning signs about  the metabolic 
effects of SGAs in adults, various authors and inst itut ions 
have published recommended guidelines for monitoring 
adverse effects. Although these guidelines in general have 
lit t le impact  on the daily tasks of clinicians,59 we want  to 
emphasise their importance. Consequent ly, Table 5 shows 
recommended guidelines for monitoring adverse effects of 
SGAs in children and adolescents, based on work by Correll 
(2008).9 In the event  of serious side effects, it  may be nec-
essary to consider changing to a lower-risk medicat ion.9
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Figure 2  Classiication of antipsychotics as a function of their metabolic risk (low/high metabolic risk) (based on Carmel and 
Gorman, 200957).

ANTIPSYCHOTICS

(Classification based on low/high metabolic risk)

 LOW METABOLIC RISK

Molindone•	
Ziprasidone•	
Fluphenazine•	
Haloperidol•	
Aripiprazole•	

 HIGH METABOLIC RISK

Clozapine•	
Olanzapine•	
Thioridazine•	
Mesoridazine•	
Sertindole•	
Risperidone•	
Quetiapine•	
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