(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Antipsychotic medication for childhood-onset schizophrenia

(CEYET)

Kennedy E, Kumar A, Datta SS

Kennedy E, Kumar A, Datta SS.

Antipsychotic medication for childhood-onset schizophrenia.

Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.: CD004027.
DOI: 10.1002/14651858.CD004027.pub2.

www.cochranelibrary.com

Antipsychotic medication for childhood-onset schizophrenia (Review) Wl LEY
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD004027.pub2
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

ABSTRACT ettt ettt st st b e b e st e s st e bt e b e s e e s bt e bt e b e s et e bt e bt e b e s ae e Rt e bt e bt SRR e R e e b e e e e e R e e Rt e R e e e e s R e e Rt e b e st e eat e re e resarennee 1
PLAIN LANGUAGE SUMMARY .ottt ettt et et sa bbb bbb bbb bbb bbb bbb e b e b e b e b e b e b e b e b e b e b e b e b e besbesbesbesbes 2
BACKGROUND ..ottt ettt ettt ettt et b e bbb s b b s b s b s b s b s b e s b e s b e s b e s b e s b e s b e s besbesbesbe s b e sbe s b e sbesb e s b e e bt sbesbesbesbeebesbtsnesneestentententans 3
OBUECTIVES ettt ettt sttt et st st e b e st e et e b s ae st e e bt e b e s be s ot e e st e bt s e e eab e e Rt e b e s eb e s at e e Rt e besaseeatesheebeseseentesseesesasesnnenseanne 3
METHODS ottt b bbb bbb bbb b e bbb e b e b e b et e b e b e b e b e b e b e b e b e b e E e R e b e R e b e b e s b e s b e s b e s b e s b e she e 4
RESULTS ettt ettt ettt ettt b e bbb bbb bbb e b b e b e bt b e b e b e b e b e b e b e b e b e b e b e b e b e b e e b e b e b e e b e e b e b e e b e s b eebeebeebebs 7
DISCUSSION ettt ettt sttt s b e sttt e e s b e s bt e b e s bt e bt s b e e b e s bt e bt e s e e ma e s R e e bt e s e e Rt e s b e e est e b e s mbesr e e bt e s eeneesbeeentennesaaessneaseennens 10
AUTHORS' CONCLUSIONS ...ttt ettt ettt ettt bttt e et s a ettt s b et s b et b e e st e be e e st saemt s enesae e s eneenenneneneenens 11
ACKNOWLEDGEMENTS .ottt ettt ettt ettt ettt ettt ettt e ettt ettt e b et e b et e b et et e b et e bebenbesbesnensan 11
REFERENGCES <.ttt sttt et e e s bbb e et e b e b e st e e e e s b e e bt s s e e R e e s b e e bt ea b e e Rt e bt s bt e b e s st e st e bt e abessee st easeennesreennas 12
CHARACTERISTICS OF STUDIES ..ouiiiiiiiiiiiiiiiicrctctctetct ettt bbb b bbb bbb bbb bbb e b e b e b e b e b eab e b et e b ebebesbesbessesbense 16
DATA AND ANALYSES <ottt ettt ettt ettt ettt s bbbt bbb b e b et b e b e b e b e b e s b e b e s b e b e s b e sbesbesbesbesbesbesbe b esbesbeabeseas 21
Analysis 1.1. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 1 Global state: 1. Worse or no 23
TMPIOVEMENT (CGI).  ooviiiiiieiieiete ettt ettt sttt ettt e bt b et a et e s b e a e et e stk ene e b et e b et e b et e se s e st b en et e st e b entebe st ebe st enebenessenesseneetans
Analysis 1.2. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 2 Global state: 2. Mean end point 23
score (Children Global Assessment Scale, high SCOre=E00d). ....ccveveiriririeiiririeeeereee ettt ettt nes

Analysis 1.3. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 3 Mental state: 1. No 23
IMPIOVEMENT (BPRS). oottt ettt ettt ettt e et e et e ebesaebe s e et e s s esassebessesassesaeseseesessebaseebassesassesessese s esebaseeseneetassesensesensasans

Analysis 1.4. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 4 Mental state: 2. Mean end point 24
SCOrE (BPRS, RIS SCOM® = POOK). .ottt sttt st b et e b et b et et e st et e e b et e b et ebe b ebe b e st tenessantesenes

Analysis 1.5. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 5 Mental state: 3. Mean end point 24

score (SANS, data skewed, NiZh SCOME = POOK).  .c.coririeiirieieccrree ettt ettt ettt b et b bbb s beneaes
Analysis 1.6. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 6 Mental state: 4. Mean end point 24
score (SAPS, data skewed, High SCOME = POOK). .ottt ettt ettt b ettt stk etene
Analysis 1.7. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 7 Mental state: 5. Mean end point 24
score (The Bunny-Hamburg Psychosis Rating Scale, high SCOre=poor). ..ottt

Analysis 1.8. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 8 Adverse effects: 1. All adverse 25
EFECES (TESS). tirteetereeeeeseeeseseste e e e e s e et e e beetesbesbaebeebeebeebaebaeseebaesaesaeseesaesaesaesaeseessessessessesseseessessesseaseseessersessersessersensessersensersensensensensens
Analysis 1.9. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 9 Adverse effects: 2a. 25
Extrapyramidal adverse effECtS (TESS). ..iciccicciireierieirieesteesteeeteesteseetesaesessesessesassesesseseesassesassesassesessesessassssesaesassesensesersesasseressans
Analysis 1.10. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 10 Adverse effects: 2b. 26
Extrapyramidal average score (end point, high SCOre = POOK). .ottt ettt s
Analysis 1.11. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 11 Adverse effects: 3. 26
SOMNOLENCE/AIOWSINESS (TESS). woevevereieieeeteteeetetersestesessessessessesessessessessessessessessessensessessessensensessessessessessessessessessensessessensensenses
Analysis 1.12. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 12 Adverse effects: 4. 26
ANticholiNergic adVerse EffECS (TESS). .ivvieiirririeieirirteieiett ettt ettt ettt ettt st ekttt ek bt st ekt ebebe s et et ebeae et ebebenent st ebenenen
Analysis 1.13. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 13 Adverse effects: 5. 27
HYPEISALIVAtION (TESS).  .iieuirieieieieieteiete ettt ettt ettt st et et et b et b et e b e ae st et et s b e st s b e st ebe st ebe st e b et e s et e st b e st s b e st ebe st ebentesentebesenetenesane
Analysis 1.14. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 14 Adverse effects: 6. Drop in 28
the absolute neutrophil count below 1500 MM CUDE. ....ciieirieiricirieieetect ettt e st e s s s saseesassesessesesseseesesassessesassone
Analysis 1.15. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 15 Adverse effects: 7. Seizure. . 28
Analysis 1.16. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 16 Leaving the study early: 1. 28

DUE 10 AVEISE EffECES. ottt sttt ettt b et bt b et e s b e st et e st e b et e b et e b et e bt e ne b e st et e st be e ebe b ebentene
Analysis 1.17. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 17 Leaving the study early: 2. 28
Due to neuroleptic MaligNant SYNAIOME. ..ottt ettt sttt bttt b ettt s b b es et e b esese et sbebenetsesenen
Analysis 1.18. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 18 Leaving the study early: 3. 29
Due to drop in NEULFOPNIL COUNT. vttt ettt ettt et et et et et et et et e st e st e st assansassansansansassansansansensansansensants

Analysis 2.1. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 1 Global state: 1. Not showing 30
ANY FESPONSE (CGI-S). ettt ettt et ettt ettt st et st et et et e b et e b et e se st e st b e st st ea e et eat e b et e b et eb et e st b e st b ent et entebentesenteb et esessenesanensan
Analysis 2.2. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 2 Global state: 2. Worsening 30
OF SYMPLOMS (CGI-S).  reuritiieerieirte et trte ettt e e e st et e s s et et e e e s et e s et esasses et asessesseseseesassesansesersesessaseasensesansesensesensesesesessaseesanseses
Analysis 2.3. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 3 Adverse effects: 1. 31
ANLIChOLINEIZIC AAVEISE EffECES. .ottt sttt sttt bbbt stk b ettt b bt e b et e be et bebeseneseseten

Antipsychotic medication for childhood-onset schizophrenia (Review) i
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 2.4. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 4 Adverse effects: 2.
HYPEISALIVATION. ettt ettt ettt et et et e b et e bt e s et e st s b e st e b et e b e st eb et e b et e s et e st sbe st ebe e ebe st ese st enesse st et entebantesentesens
Analysis 2.5. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 5 Adverse effects: 4. Difficulty
CONCENTIATING. vttt ettt et ettt b et e s st b et s e et b et e b et e st e e st e e st et e st seeat e b et e s e e ese st esesaesesenesenessenesens
Analysis 2.6. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 6 Adverse effects: 5.
SOMINOLENCE. ettt ettt ettt b et b et b et bt e bt st e st e st e b ea e e b et e b et e b et e b et e s et eme b e st e b eat e b et e b et ebe b esesbent et e st sbenenbeneebens
Analysis 2.7. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 7 Adverse effects: 7.
HYPEITENSION. ettt ettt et ettt et et e b e b et et e b et et e b et et e b e b et e b e b e b e b e sb e e b e e b e e b e e b e e b e e b e e b e e b eebeebeebeeneeseenennes
Analysis 2.8. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 8 Adverse effects: 1. Enuresis.

Analysis 2.9. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 9 Adverse effects: 10. Drop in
absolute neutrophil count below 1500 CEllS/MICIOLItIE. uiviiiiiiieieieeeeeeete ettt ettt ettt et et et et et et assassansanes
Analysis 2.10. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term), Outcome 10 Leaving the study early -
due to rapid deterioration in MENTAl STALE.  ....cccoieiiiiiiiee ettt ettt s e et sttt et b et b et et b et e ebens
Analysis 3.1. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 1 Global state: Unchanged or
WOISE (CGI).  tootierieieieeeeeeeeeee e e e et et e ee e e e estessessessessessessessessessassessassessansessassensessassassessansansansensensansensensensensens et ensensenbenseesensensensensenses
Analysis 3.2. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 2 Adverse effects: 1. All adverse
EFfECES (TESS).  woevietietiericrieteet ettt ettt ettt et et e e et e st esb e s e b esbessessessessessessessansessensentensessensansensensansansansensansantenbenbansansenbensensasansensensenss
Analysis 3.3. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 3 Adverse effects: 2.
Extrapyramidal @dverse effeCtS (TESS). ..icccoeririreerieirteeste sttt ettt ettt ettt et st et et e e s b et ebe st e s et ese b e st st et ebe st esentebeneesetenensane

Analysis 3.4. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 4 Adverse effects: 3. Weight gain
(TESS). ottt ettt sttt ekt b bbbttt ettt s st a s be b e bbb et e bk st et et d ettt A ARt R bbb bbb bbbt et et et et et e et aeaen

ADDITIONAL TABLES e bbb bbb s a e bbb bbb bbb bbb s bbb n s
WHAT'S NEW
L LI 0T OO
CONTRIBUTIONS OF AUTHORS ...t s b bbb bbb bbb bbbt bens
DECLARATIONS OF INTEREST ....
SOURCES OF SUPPORT ittt bbb h bbb bbb bbb a bbb b e R b e s b b e bbb bbb b ns s
INDEX TERMS bbb bbb bR bbb bR bbb bbb b b e bbb bbb e bbb bbb nis

31

31

32

32

32
33

33

34

34

34

35

35
35
35
36
36
36
36

Antipsychotic medication for childhood-onset schizophrenia (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Antipsychotic medication for childhood-onset schizophrenia

Eilis Kennedyl, Ajit Kumar2, Soumitra S Datta3

1Child and Family Department, Tavistock Clinic, London, UK. 2School of Medicine, University of Leeds, Leeds, UK. 3Department of Child
and Adolescent Psychiatry PO85, Institute of Psychiatry, Kings College London, London, UK

Contact: Eilis Kennedy, Child and Family Department, Tavistock Clinic, 120 Belsize Lane, Hampstead, London, NW3 5BA, UK.
eiliskennedy@hotmail.com, ekennedy@tavi-port.nhs.uk.

Editorial group: Cochrane Schizophrenia Group.
Publication status and date: Edited (no change to conclusions), published in Issue 6, 2012.

Citation: Kennedy E, Kumar A, Datta SS. Antipsychotic medication for childhood-onset schizophrenia. Cochrane Database of Systematic
Reviews 2007, Issue 3. Art. No.: CD004027. DOI: 10.1002/14651858.CD004027.pub?2.

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

Childhood-onset schizophrenia is schizophrenia with onset prior to the age of 13 years. Although it is rare, people who suffer from
schizophrenia at an early age appear to have a clinically severe form of the illness with poor long-term prognosis. Antipsychotic medication
is one way of managing this rare but serious mental illness.

Objectives

To examine the effects of antipsychotic medication for childhood-onset schizophrenia.

Search methods

We searched the Cochrane Schizophrenia Group Trials Register (November 2006 and February 2007), inspected references of all identified
studies for further trials and contacted relevant pharmaceutical companies and authors of trials for additional information.

Selection criteria

We included all randomised clinical trials involving children and young people with a diagnosis of childhood onset schizophrenia (i.e. with
a diagnosis of schizophrenia before the age of 13) comparing any antipsychotic drug with another antipsychotic or placebo.

Data collection and analysis

We reliably selected, quality assessed and extracted data from trials. We excluded data where more than 50% of participants in any group
were lost to follow up. For homogenous dichotomous data we calculated random effects, relative risk (RR) and its 95% confidence interval
(CI) and, where appropriate, number needed to treat (NNT) on an intention-to-treat basis. For normal continuous data we calculated the
weighted mean difference (WMD).

Main results

From a total of 2062 citations, we identified six relevant trials. We categorised trials into three comparisons: atypical versus typical, atypical
versus atypical and typical versus typical antipsychotic drugs. The only comparison to find any differences between treatment groups was
atypical versus typical antipsychotic drugs. A few results from one study favoured the atypical antipsychotic clozapine over haloperidol
in treating treatment resistant childhood-onset schizophrenia (n=21, WMD CGAS 17.00 Cl 7.74 to 26.26; n=21, WMD Bunney-Hamburg
Psychosis Rating Scale -3.60 Cl -6.64 to -0.56). Participants on clozapine, however, were three times more likely to have drowsiness (1 RCT,
n=21, RR 3.30 Cl 1.23 to 8.85, NNH 2 Cl 2 to 17) and half of the children receiving clozapine had neutropenia (1 RCT, n=21, RR 12, CI 0.75
10192.86).
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Authors' conclusions

There are few relevant trials and, presently, there is little conclusive evidence regarding the effects of antipsychotic medication for those
with early onset schizophrenia. Some benefits were identified in using the atypical antipsychotic clozapine compared with haloperidol but
the benefits were offset by an increased risk of serious adverse effects. Larger, more robust, trials are required.

PLAIN LANGUAGE SUMMARY

Antipsychotic medication for childhood-onset schizophrenia

Schizophrenia is a serious mental illness which can cause hallucinations, fixed false beliefs (delusions) and/or apathy, slowing and less
movement or thought. For the majority of people, its onset is in the late teens or early twenties. However, although rare, the illness can
appear in childhood, where it is generally more severe and the long term prospects are poorer. Childhood-onset is defined in this case as
theillness appearing before the age of 13 years.

This review looks at the use of antipsychotic medication for those whose schizophrenia developed in childhood. Six trials were found
containing a total of 256 children and adolescents. They were carried out in the USA or China and all lasted less than 12 weeks. All
studies compared one antipsychotic against another, with the older first generation (typical) being compared against each other, first
generation compared to second generation (atypical) and second generation compared to other second generation drugs. Two of the trials
(46 children) compared these medications in participants for whom at least two other antipsychotics had not worked (treatment resistant
schizophrenia).

It is difficult to draw general conclusions from this group of trials as they compare outcomes for different drugs, range from the 1970s to
2006 (during this time the diagnosis of childhood schizophrenia has changed) and mostly have only small numbers of participants. The data
suggests that the atypical antipsychotic clozapine shows a better general outcome when compared to typical antipsychotics. However,
this depended on how the children in the trial were rated. Those on clozapine were more likely to show the adverse effects of sleepiness,
decreased white blood cell count (agranulocytosis) and increased heartbeat (tachycardia) when compared to those on haloperidol. In
another trial it was shown that haloperidol is more likely to cause movement side effects than risperidone. When comparing typical
with typical, and atypical with atypical antipsychotics, no medication showed a significant improvement over another for the outcomes
reported.

Although childhood-onset schizophrenia is rare, a large trial over multiple sites, where outcomes are measured over months rather than
weeks would help establish which antipsychotics are helpful for this group of people.

(Plain language summary prepared for this review by Janey Antoniou of RETHINK, UK www.rethink.org).
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BACKGROUND

Childhood-onset schizophrenia is defined as schizophrenia with
onset prior to the age of 13 (APA 1994). Schizophrenia in this age
group is sometimes referred to as very early onset schizophrenia
(VEOS) with the term early onset schizophrenia (EOS) used to
describe schizophrenia between the ages of 13and 17 (Werry 1992).
The onset of schizophrenia in childhood is extremely rare. The
prevalence is estimated to be 50 times less than the adult form
of the disorder (Beitchman 1985). There is, however, a paucity of
definitive epidemiological studies and the true prevalence is likely
tobeevenless (Clark 1988, Gillberg 2001). Two studies investigating
rates of childhood neuropsychiatric disorders in Sweden and North
Dakota found the prevalence of childhood onset schizophrenia to
be 1.6 per 100 000 children and 1.9 per 100 000 children respectively
(Burd 1987, Gillberg 1984, Gillberg 1987).

It is now believed that schizophrenia with onset in childhood has
strong similarities with the adult form of the disorder (AACAP 2001).
Historically, continuity with the adult form of the illness has not
always been recognised (Parry-Jones 2001) although as far back
as the early 1900s there have been descriptions of the childhood
form of the disorder (Kraeplin 1919, Bleuler 1911). Between the
1930s and the early 1970s the concept of childhood schizophrenia
was broadened to include a heterogeneous group of childhood
disorders collectively viewed as the 'childhood psychoses' In
particular infantile autism was considered a form of childhood
schizophrenia (Kanner 1943, Kanner 1949). In the 1970s studies
challenged this 'unitary' concept of schizophrenia in childhood and
helped distinguish childhood schizophrenia as a distinct diagnostic
criteria (Kolvin 1971, Rutter 1967, Rutter 1972). Since this time, the
same diagnostic criteria have been used to diagnose the illness in
childhood as in adulthood.

The diagnosis of schizophrenia in childhood can be difficult.
The rarity of the disorder diminishes the predictive value
of any diagnostic criteria (Hollis 2001). There are also
thought to be phenomenological differences. A certain level of
cognitive development/maturity is believed to be required in
order to manifest complex positive symptoms (e.g. delusions,
hallucinations). As compared to adolescent or adult schizophrenia,
delusions are less frequent, particularly in children under 10. Only
about 50% of cases will exhibit delusions and these are likely to
be less complex and non-systematised. Auditory hallucinations
more commonly occur and are reported in around 80% of cases
(Volkmar 2001). Again they tend to be less complex and reflect
developmental concerns (Green 1992, Russell 1994). Hallucinations
in childhood are more frequently described as being internally
located, making it difficult to distinguish such experiences from
inner speech or thoughts (Garralda 1984). The onset of the majority
of cases of childhood schizophrenia is insidious rather than acute
(Asarnow 1988, Kolvin 1971). Such developmental variations in the
presentation and expression of the illness can lead to a number of
diagnostic dilemmas and ambiguities in reaching a diagnosis and
can therefore make it difficult to ascertain when the illness began
(Asarnow 2004).

Childhood schizophrenia represents a more severe form of the
disorder with a higher genetic loading and poorer long-term
prognosis (Kumra 1998, Hollis 2001). While on average a lower
IQ is associated with schizophrenia at any stage of life, this
association appears stronger in childhood (Hollis 2000, Jacobsen

1998, Asarnow 1988). Children with schizophrenia also have higher
rates of cytogenetic abnormalities and premorbid developmental
impairments (Usiskin 1999, Hollis 1995). In one study, 70% of
children with onset of schizophrenia before the age of 10 had
significant language and motor impairments in infancy. A sub-
group of these children also had autistic symptoms and met the
criteria for pervasive developmental disorder prior to the onset
of schizophrenia (Watkins 1988, Hollis 1995). Such developmental
impairments are more common in children with onset of illness
before age 13 than in those with adolescent onset.

It is recognised that a proportion of children will present
with developmental difficulties and psychotic symptoms yet
will not fulfil adult based diagnostic criteria for schizophrenia.
The term 'multidimensionally impaired disorder' has been used
to describe such children (Asarnow 2004). Children considered
to have 'multidimensionally impaired disorder' experience brief
psychotic symptoms, frequent periods of emotional instability
disproportionate to precipitants, excessive age inappropriate
fantasy and prominent attention and impulse control difficulties
(McKenna 1994). These children meet the DSM-IV criteria for
psychotic disorder NOS (Asarnow 2004). They are an important
group to consider, as they appear to be as numerous as
those with 'true' schizophrenia (Kumra 1998). A higher rate of
schizophrenia among first-degree relatives and increased rates of
cytogenetic abnormalities suggest that such children may lie on the
schizophrenic continuum. Follow up studies to date however have
not revealed progression to a full schizophrenic illness (Jacobsen
1998, Kumra 1998, Hollis 2001). It is important to distinguish this
sub-group of children as their psychotic symptoms appear to
improve over time and long term treatment with antipsychotic
medication may be inappropriate (Asarnow 2004).

In this review our aim was to look at the evidence for
the antipsychotic treatment of childhood-onset schizophrenia.
Traditionally the pharmacological treatment of disorders in
childhood is an under-researched area (Riddle 2001, Clark
1988). This is despite awareness of the potential for different
pharmacological effects in children. Indeed although continuities
have been established between childhood and adult depression,
children have been shown to differ in their response to
antidepressant medication (Hazell 1995, Hazell 2001). Differences
in neuroreceptor sensitivities are postulated (Remschmidt 1995).
Animal studies suggest that children may be more sensitive to the
extrapyramidal adverse effects of antipsychotic drugs (Baldessarini
1995).

The low prevalence of schizophrenia in childhood makes it difficult
to organise treatment studies. Many clinicians will have experience
of only a handful of cases at most (Calderoni 2001). Specialist
centres enable clarification of the diagnoses (often necessary as
misdiagnosis by non specialists is common) and co-ordination of
the numbers required to undertake such studies.

OBJECTIVES

To examine the effects of antipsychotic drugs for children under
13 years with schizophrenia in comparison with placebo, no
treatment, or each other.

Antipsychotic medication for childhood-onset schizophrenia (Review)
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METHODS

Criteria for considering studies for this review
Types of studies

We included all relevant randomised controlled trials. Where a
trial was described as 'double-blind' but it was implied that the
study was randomised, we included these trials in a sensitivity
analysis. If there was no substantive difference within primary
outcomes (see types of outcome measures) when these 'implied
randomisation' studies were added, then we included these in the
final analysis. If there was a substantive difference, we utilised only
clearly randomised trials and described the results of the sensitivity
analysis in the text. We excluded quasi-randomised (such as those
allocating by using alternate days of the week) studies.

Types of participants

We included children with a diagnosis of schizophrenia according
to standard diagnostic criteria i.e. diagnosed using DSM-III (APA
1980), ICD-9 (WHO 1978) or more recent versions of these
classification systems e.g. ICD-10 (WHO 1992) and DSM IV (APA
1994). Older studies not using standard diagnostic criteria were
also included but we took into account the likely diagnostic
heterogeneity of these studies. We excluded children diagnosed
with 'multidimensionally impaired disorder'. For the purposes of
this review, the participants needed to be less than 13 years old at
the time diagnosis. We included studies with young people over the
age of 13 only if their schizophrenic illness had onset in childhood.

Types of interventions

1. Typical or 'conventional' antipsychotic drugs*

Typical antipsychotic drugs are considered effective in relation
to positive symptoms (i.e. delusions, hallucinations) but are
thought to have a greater propensity to cause extrapyramidal
adverse effects (i.e. parkinsonism, dystonia, akathisia). Unwanted
extrapyramidal adverse effects are attributed to the preferential
blockade of dopamine receptors (especially D2 receptors) and also
to the use of higher than optimal dosing regimes (Waraich 2002).

These drugs were further subdivided into:

(a)Typical high potency antipsychotic drugs (e.g. Haloperidol);
(b)Typical moderate/low potency antipsychotic drugs (e.g.
Chlorpromazine).

Higher potency drugs are associated with greater dopamine
receptor antagonism and extrapyramidal adverse effects when
compared to lower potency drugs. Lower potency drugs are
associated with more pronounced sedative and cardiovascular
adverse effects.

2. Atypical antipsychotic drugs*

These drugs (e.g. Risperidone, Olanzapine, Clozapine) have
a different receptor affinity pattern which is not mainly
based on dopamine receptor antagonism. Compared to 'typical'
antipsychotic drugs they have a higher 5-HT2/D2 (serotoninergic/
dopaminergic) binding ratio. As a group, these drugs are thought
to be less likely to cause extrapyramidal adverse effects but more
likely to cause adverse effects such as weight gain. One atypical
antipsychotic, clozapine, requires careful monitoring because of
the risk of agranulocytosis (identified by detecting a low/reduced
white blood cell count).

3. Placebo

*The above categorisation of 'typical' vs. "atypical' antipsychotic
drugs is based on current thinking regarding the broad differences
between these groups of drugs and may change as understanding
of their pharmacology and clinical effects evolves.

Types of outcome measures

We grouped outcomes according to time periods: short term (up to
three months), medium term (three months to one year) and long
term (more than one year).

Primary outcomes

1. Service utilisation outcomes
1.1 Hospital admission

2. Clinical response

2.1 Clinically significant improvement in global state - as defined
by each of the studies

2.2 Clinically significant improvement in mental state - as defined
by each of the studies

3. Educational attainment
3.1 Ability to attend school

4. Extrapyramidal adverse effects
4.2 Clinically significant extrapyramidal adverse effects - as defined
by each of the studies

5. Other adverse effects, general and specific
5.1 Body Mass Index

6. Social functioning
6.1 Clinically significant improvement in social functioning/
interaction with peers - as defined by each of the studies

Secondary outcomes

1. Death: suicide or natural causes

2. Leaving the study early

3. Service utilisation outcomes

3.1 Days in hospital

3.2 Change in hospital status

3.3 Time spent with professional carer

4. Clinical response

4.1 Average score/change in global state

4.2 Average score/change in mental state

4.3 Clinically significant improvement in positive symptoms - as
defined by each of the studies

4.4 Average score/change in positive symptoms

4.5 Clinically significant improvement in negative symptoms- as
defined by each of the studies

4.6 Average score/change in negative symptoms

5. Educational attainment

5.1 Clinically significant improvement in educational attainment -
as defined by each of the studies

5.2 Average score/change in educational attainment

6. Behaviour
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6.1 Clinically significantimprovement in behaviour (e.g. aggressive
behaviour, behaviour on the ward etc.) - as defined by each of the
studies

6.2 Average score/change in behaviour

7. Extrapyramidal adverse effects
7.1 Incidence of use of antiparkinsonian drugs
7.2 Average score/change in extrapyramidal adverse effects

8. Other adverse effects, general and specific

8.1 Number of people dropping out due to adverse affects
8.2 Cardiac effects

8.3 Anticholinergic effects

8.4 Antihistamine effects

8.5 Prolactin related symptoms

9. Social functioning

9.1 Average score/change in social functioning

9.2 Clinically significant improvement in ability to play - as defined
by each of the studies

9.3 Average score/change in ability to play

10. Economic outcomes
10.1 For the family
10.2 For the hospital

11. Quality of life/ satisfaction with care for either recipients of care
or carers

11.1 Significant change in quality of life/ satisfaction - as defined
by each of the studies

11.2 Average score/change in quality of life/ satisfaction

12. Cognitive functioning.

Search methods for identification of studies
Electronic searches

We searched the Cochrane Schizophrenia Group Trials Register
(November 2006 and February 2007) using the phrase:

[(*child* or *adolescent* in title, abstract, index terms of
REFERENCE] or [(child) in participants of STUDY]}

This register is compiled by systematic searches of major
databases, hand searches and conference proceedings (see Group
Module).

Searching other resources

1. Reference searching
We inspected the references of all identified studies for more
studies.

2. Personal contact
We contacted the first author or corresponding author of included
studies for more information regarding unpublished trials.

3. Drug companies
We contacted the manufacturers of relevant compounds for
additional data.

Data collection and analysis

1. Selection of trials

We (AK, SSD, EK) independently inspected all citations of studies
identified by searching. Where disagreement occurred we resolved
this by discussion, or, when there was still doubt, we acquired
the full article for further inspection. Once we obtained the full
articles AK decided whether they met review criteria and this was
checked by SSD and EK. We attempted to resolve disagreement
by discussion but if doubt remained we placed the study on the
list of those awaiting assessment pending acquisition of more
information.

2. Assessment of methodological quality

We assessed the methodological quality of included trials in this
review using the criteria described in the Cochrane Handbook
(Higgins 2005) and the Jadad Scale (Jadad 1996). The former is
based on the evidence of a strong relationship between allocation
concealment and direction of effect (Schulz 1995). The categories
are defined below:

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). For the
purpose of the analysis in this review, trials were included if they
met the Cochrane Handbook criteria A or B.

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 randomised?

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/
masking procedures described are inadequate. For this review we
used a cut-off of two points on the Jadad scale to check the
assessment made by the Handbook criteria. However, the Jadad
Scale was not used to exclude trials.

3. Data collection

We (AK, SSD and EK) independently extracted data from selected
trials. When disputes arose we attempted to resolve these by
discussion. When this was not possible and furtherinformation was
necessary to resolve the dilemma, we did not enter data and added
the trial to the list of those awaiting assessment.

4. Data synthesis

4.1 Data types

We assessed outcomes using continuous (for example changes on
abehaviourscale), categorical (for example, one of three categories
on a behaviour scale, such as 'little change', 'moderate change' or
'much change') or dichotomous (for example, either 'no important
changes' or'important changes' in a person's behaviour) measures.
Currently RevMan does not support categorical data so we were
unable to analysis this.

4.2 Incomplete data
We did notinclude trial outcomes if more than 40% of people were
not reported in the final analysis.

4.3 Dichotomous - yes/no - data

We carried out an intention to treat analysis. On the condition that
more than 60% of people completed the study, everyone allocated
to the intervention were counted, whether they completed the
follow up or not. It was assumed that those who dropped out had
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the negative outcome, with the exception of death. Where possible,
efforts were made to convert outcome measures to dichotomous
data. This can be done by identifying cut off points on rating scales
and dividing participants accordingly into 'clinically improved' or
'not clinically improved' If the authors of a study had used a
predefined cut off point for determining clinical effectiveness this
was used by the reviewers where appropriate. Otherwise it was
generally assumed that if there had been a 50% reductionin ascale-
derived score, this could be considered as a clinically significant
response. Similarly, a rating of 'at least much improved' according
to the Clinical Global Impression Scale (Guy 1976) was considered
as a clinically significant response.

The relative risk (RR) and its 95% confidence interval (Cl) was
calculated based on the random effects model, as this takes
into account any differences between studies even if there is no
statistically significant heterogeneity. It has been shown that RR
is more intuitive (Boissel 1999) than odds ratios which tend to be
interpreted as RR by clinicians (Deeks 2000). This misinterpretation
then leads to an overestimate of the impression of the effect.
We inspected data to see if an analysis using a fixed effects
model made any substantive difference in outcomes that were not
statistically significantly heterogeneous. When the overall results
were significant we calculated the number needed to treat (NNT)
and the number-needed-to-harm (NNH) as the inverse of the risk
difference.

4.4 Continuous data

4.4.1 Normally distributed data: continuous data on clinical and
social outcomes are often not normally distributed. To avoid the
pitfall of applying parametric tests to non-parametric data, we
applied the following standards to all data before inclusion: (a)
standard deviations and means were reported in the paper or were
obtainable from the authors; (b) when a scale started from the
finite number zero, the standard deviation, when multiplied by
two, was less than the mean (as otherwise the mean is unlikely
to be an appropriate measure of the centre of the distribution,
(Altman 1996); (c) if a scale started from a positive value (such
as PANSS which can have values from 30 to 210) the calculation
described above was modified to take the scale starting point into
account. In these cases skew is present if 2SD>(S-Smin), where
S is the mean score and Smin is the minimum score. Endpoint
scores on scales often have a finite start and end point and these
rules can be applied to them. When continuous data are presented
on a scale which includes a possibility of negative values (such
as change on a scale), it is difficult to tell whether data are non-
normally distributed (skewed) or not. Skewed data from studies of
less than 200 participants would have been entered in additional
tables rather than into an analysis. Skewed data poses less of a
problem when looking at means if the sample size is large and
would have been entered into a synthesis.

For change data (endpoint minus baseline), the situation is even
more problematic. In the absence of individual patient data it
is impossible to know if data are skewed, though this is likely.
After consulting the ALLSTAT electronic statistics mailing list, we
presented change datain MetaView in order to summarise available
information. In doing this, we assumed either that data were
not skewed or that the analyses could cope with the unknown
degree of skew. Without individual patient data it is impossible
to test this assumption. Where both change and endpoint data
were available for the same outcome category, we only presented

endpoint data. We acknowledge that by doing this much of the
published change data were excluded, but argue that endpoint
data are more clinically relevant and that if change data were to be
presented along with endpoint data, it would be given undeserved
equal prominence. We are contacting authors of studies reporting
only change data for endpoint figures. We reported on-normally
distributed data in the 'other data types' tables.

4.4.2 Rating scales: A wide range of instruments are available
to measure mental health outcomes. These instruments vary in
quality and many are not valid, or even ad hoc. For outcome
instruments some minimum standards have to be set. It has been
shown that the use of rating scales which have not been described
in a peer-reviewed journal (Marshall 2000) are associated with bias,
therefore we excluded the results of such scales. Furthermore, we
stipulated that the instrument should either be a self report or be
completed by an independent rater or relative (not the therapist),
and thatthe instrument could be considered a global assessment of
an area of functioning. However, as it was expected that therapists
would frequently also be the rater, we included such data but
commented on the data as 'prone to bias".

Whenever possible we took the opportunity to make direct
comparisons between trials that used the same measurement
instrument to quantify specific outcomes. Where continuous data
were presented from different scales rating the same effect, we
presented both sets of data and inspected the general direction of
effect.

4.4.3 Summary statistic

For continuous outcomes we estimated a weighted mean
difference (WMD) between groups, again based on the random
effects model, as this takes into account any differences between
studies even if there is no statistically significant heterogeneity.

4.5 Cluster trials

Studies increasingly employ 'cluster randomisation' (such as
randomisation by clinician or practice) but analysis and pooling of
clustered data poses problems. Firstly, authors often fail to account
for intra class correlation in clustered studies, leading to a 'unit
of analysis' error (Divine 1992) whereby p values are spuriously
low, confidence intervals unduly narrow and statistical significance
overestimated. This causes type | errors (Bland 1997, Gulliford
1999).

Where clustering was not accounted for in primary studies, we
presented the data in a table, with a (*) symbol to indicate
the presence of a probable unit of analysis error. In subsequent
versions of this review we will seek to contact first authors of studies
to obtain intra-class correlation co-efficients of their clustered data
and to adjust for this using accepted method (Gulliford 1999).
Where clustering has been incorporated into the analysis of primary
studies, we also presented these data as if from a non-cluster
randomised study, but adjusted for the clustering effect.

We have sought statistical advice and have been advised that the
binary data as presented in a report should be divided by a 'design
effect'. This is calculated using the mean number of participants per
cluster (m) and the intraclass correlation co-efficient (ICC) [Design
effect = 1+(m-1)*ICC] (Donner 2002). If the ICC was not reported it
was assumed to be 0.1 (Ukoumunne 1999).
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If cluster studies had been appropriately analysed taking into
account intra-class correlation coefficients and relevant data
documented in the report, synthesis with other studies would have
been possible using the generic inverse variance technique.

5. Investigation for heterogeneity

Firstly, we considered all the included studies within any
comparison to judge clinical heterogeneity. Then visual inspection
of graphs was used to investigate the possibility of statistical
heterogeneity. This was supplemented using, primarily, the I-
squared statistic. This provides an estimate of the percentage
of variability due to heterogeneity rather than chance alone.
Where the |-squared estimate was greater than or equal to 75%,
we interpreted this as indicating the presence of high levels of
heterogeneity (Higgins 2003). If inconsistency was high, we did not
summate data, but presented the data separately and investigated
the reasons for heterogeneity.

6. Addressing publication bias

We entered data from all identified and selected trials into a funnel
graph (trial effect versus trial size) in an attempt to investigate the
likelihood of overt publication bias.

7. General

Where possible, we entered data in such a way that the area to the
left of the line of no effect indicated a favourable outcome for the
trial antipsychotic.

RESULTS

Description of studies

1. Excluded studies

We excluded 12 studies: three were not randomised (Fish 1966,
Frazier 1994, Liang 2003) three studies did not include participants
with a diagnosis of childhood onset schizophrenia (Gram 1972,
Lewis 1972, Nagaraja 1977) one study did not have data specifically
for those with a diagnosis of childhood onset schizophrenia
(Claghorn 1972), two studies did not have any age specific data
for the participants(McGlashan 2003, Sikich 2004) for one study
there was no data available before crossover (Spencer 1996)
and from another study ( Tandon 2005) there was no data
available comparing groups. One study specifically recruited only
adolescents (van Nimwegen 2006). We attempted to contact the
authors of Tandon 2005 and Spencer 1996 but have not yet heard
from them.

2. Awaiting assessment
One study, Magnuson 2001, awaits assessment as we have very few
details on this trial.

3. Ongoing studies
We know of no ongoing studies.

4. Included studies

We identified six studies (eight reports) for inclusion (Faretra 1970,
Kumra 1996, Shaw 2006, Xiong 2004, Yao 2003, Engelhardt 1973).
All six studies were described as randomised. In two studies (Xiong
2004, Yao 2003) the blindness at outcome was unclear.

4.1 Length of trials

All studies reported data on short-term follow-up (up to 12 weeks).
There was no trial reporting data on medium-term (13 to 26 weeks)
or long-term follow-up (over 26 weeks).

4.2 Participants

In total 256 children and adolescents were involved in these
trials. Two of these studies (Engelhardt 1973, Faretra 1970) did not
use operationalised criteria to diagnose schizophrenia and these
studies are therefore likely to be diagnostically heterogeneous.
Two studies comparing the atypical antipsychotic clozapine (Shaw
2006, Kumra 1996) included children and young people with
treatment resistant childhood onset schizophrenia defined as a
failure to respond to or tolerate at least two different antipsychotic
drugs. Overall there were more boys in these studies than girls (153
boys, 85 girls). One study, Yao 2003, did not specify the gender of
some of the participants. The age range across the studies was
between five and 18 years of age. Young people over the age of 13
included in the studies had been diagnosed with schizophrenia in
childhood.

4.3 Setting

Four of the six studies were described as taking place in hospital
or inpatient settings (Faretra 1970, Kumra 1996, Shaw 2006,
Xiong 2004). Yao 2003 took place in both inpatient and out-
patient settings and Engelhardt 1973 took place exclusively in the
outpatient setting.

4.4 Study size

Three studies recruited 60 children and adolescents (Faretra 1970,
Xiong 2004, Yao 2003). Kumra 1996, Shaw 2006 and Engelhardt 1973
involved between 21 and 30 children and adolescents.

4.5 Interventions

The trialists administered typical and atypical antipsychotic drugs
in a wide range of doses. Daily dose ranges of typical antipsychotic
drugs used as interventions were wide ranging (haloperidol 0.5-27
mg, chlorpromazine 50-400 mg, fluphenazine 3.75-10.4mg). The
atypical antipsychotic drugs used were clozapine, risperidone
and olanzapine (clozapine 25-525 mg, risperidone 0.25-5mg,
olanzapine 5-20mg).

4.6 Outcomes

Studies reported on global outcomes in several ways. Four trials
used Clinical Global Impression scores (CGl; Guy 1976) scores to
measure global clinical improvement in the short term (Engelhardt
1973, Faretra 1970, Kumra 1996, Shaw 2006). Kumra 1996 used the
Children's Global Assessment Scale to assess global functioning (C-
GAS; Schaffer 1983).

Trials used several scales to measure mental state. Four studies
(Kumra 1996, Shaw 2006, Xiong 2004, Yao 2003) reported outcome
of mental state using the Brief Psychiatric Rating Scale (BPRS;
Overall 1962). Kumra 1996 and Shaw 2006 also used the Scale for
the Assessment of Negative Symptoms (SANS; Andreasen 1983)
and the Scale for the Assessment of Positive Symptoms (SAPS;
Andreasen 1984) to report outcome.

All studies reported usable data on adverse effects. Many studies
used Treatment Emergent Symptoms Scale (TESS; Guy 1976) and
the Abnormal Involuntary Movements Scale (AIMS;Guy 1976) to
report adverse effects. Only one study (Engelhardt 1973) reported
usable data on weight gain.

Kumra 1996 and Shaw 2006 reported the reasons for participants
leaving the study early.
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4.6.1 Outcome scales: details of only the scales that provided usable
data are shown below. Reasons for exclusions of data are given
under 'Outcomes' in the 'Included studies' section.

4.6.1.1 Global state

4.6.1.1.1 Clinical Global Impression Scale - CGI Scale (Guy 1976)
Trialists used this to assess both severity of illness and clinical
improvement. The CGl is a seven-point scoring system is usually
used with low scores showing decreased severity and/or overall
improvement.

4.6.1.1.2 Childrens Global Assessment Scale (Schaffer 1983)
The Childrens Global Assessment Scale (CGAS) is used to provide a
global measure of level of functioning in children and adolescents.
The measure provides a single global rating only, on scale of 0-100.
In making their rating, the clinician makes use of the glossary
details to determine the meaning of the points on the scale.

4.6.1.2 Mental state scales

4.6.1.2.1 Brief Psychiatric Rating Scale - BPRS (Overall 1962)

This is used to assess the severity of abnormal mental state. The
original scale has 16 items, but a revised 18-item scale is commonly
used. Each item is defined on a seven-point scale varying from
'not present' to 'extremely severe', scoring from 0-6 or 1-7. Scores
can range from 0-126, with high scores indicating more severe
symptoms.

4.6.1.2.2 Comprehensive Psychopathological Rating Scale - CPRS
(Montgomery 1979)

This is an extension subscale for schizophrenia which contains 16
items. High score indicates more severe symptoms.

4.6.1.2.3 Positive and Negative Syndrome Scale - PANSS (Kay 1987)
This schizophrenia scale has 30 items, each of which can be

defined on a seven-point scoring system varying from 1 - absent
to 7 - extreme. This scale can be divided into three sub-scales
for measuring the severity of general psychopathology, positive
symptoms (PANSS-P), and negative symptoms (PANSS-N). A low
score indicates lesser severity.

4.6.1.2.4 Bunney-Hamburg Psychosis Rating Scale (Bunney 1963)
The Bunney-Hamburg Psychosis Rating Scale is a 15 point scale
that provides a clinical rating of severity of psychosis ranging
from no symptoms to incapacitating symptoms. Scores range from
1, no symptoms of psychosis, to 15, incapacitating symptoms of
psychosis.

4.6.1.3 Adverse effects scales

4.6.1.3.1 Treatment Emergent Symptoms Scale - TESS (Guy 1976)
This checklist assesses a variety of characteristics for each adverse
event including: severity, relationship to the drug; temporal
characteristics (timing after a dose, duration and pattern during the
day); contributing factors; course and action taken to counteract
the effect. Symptoms can be listed a priori or can be recorded as
observed by the investigator.

4.6.1.3.2 Simpson Angus Scale (Simpson 1970)

Simpson-Angus Scale (SAS) is a 10-item rating scale that has been
used widely for assessment of neuroleptic medication induced
movement disorders in research settings. It consists of one
item measuring gait (hypokinesia), six items measuring rigidity
and three items measuring glabella tap, tremor and salivation,
respectively.

4.6.1.3.3 Abnormal Involuntary Movements Scale (Guy 1976)

This is a 12 item scale each item scored on a 0 to 4. It is used to
monitor antipsychotic medication induced movement disorders. It
has separate items for oral and facial movements, movement of
extremities, trunk and global judgements.

4.6.2 Redundant data

Enormous efforts were invested in studies, rating and recording
datathatare poorly reported and therefore unusable. Trialists often
report continuous measures of global, or mental state, or adverse
effects but fail to report variances.

4.6.3 Missing outcomes

We found no usable outcomes for the following categories:
education attainment, behaviour, social outcome and service
outcomes. It is possible that there is a systematic bias in which
data, such as the simple binary outcome of death, are not reported
consistently or well.

4.6.4 Primary outcomes

None of the studies reported our pre-stated primary outcome of
relapse. At the time of writing the protocol, all other outcomes
in this review were felt to be of secondary importance but we
recognise that they may be of primary interest to others.

Risk of bias in included studies

1. Randomisation

All studies included in the review were reported to be randomised,
but most of the included studies did not explicitly describe the
method by which this was done. With this poor reporting of
how randomisation sequences were kept concealed it is likely
that the studies are prone to at least a moderate degree of
bias and we categorised the majority of studies as 'B' (see
Methods 2). Only Shaw 2006 described the in detail the method
of randomisation, giving details of allocation concealment, it was
therefore categorised as an 'A' grade methodological study, with a
low risk of bias.

2. Blinding

Again, the majority of the studies reported that they were
double blind, however, little detail was given regarding the formal
assessment of adherence to blinding. Xiong 2004 and Yao 2003 did
not report clearly whether the study was double blind.

3. Leaving the study early
Reasons for leaving the study early were only reported in two
studies. We have reported these in the outcomes.

4. Data reporting

Overall, due to poor reporting, we were unable to use a lot of
the data. Findings presented as graphs, whether as percentiles
or as inexact p-values, are often of little use to a reviewer. Some
studies failed to provide standard deviations when reporting mean
changes. We are seeking further data from the first authors of
relevant trials.

Effects of interventions

1. The search

We identified a total of 2062 citations using the search strategy.
Following this systematic search for controlled clinical trials we
found only six studies (total n=256) fulfilling our inclusion criteria
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(Engelhardt 1973, Faretra 1970, Kumra 1996, Shaw 2006, Xiong
2004, Yao 2003).

2. COMPARISON 01: ATYPICAL versus TYPICAL ANTIPSYCHOTIC
DRUGS (only short term)

This comparison included three studies (total n=141).

2.1 Global state

Only Kumra 1996 reported data on global state and reported it in
both binary and continuous forms. For the outcome of 'worse or
no improvement' as measured by the Clinical Global Impression
Scale (CGI; Guy 1976) no clear difference was found, although
confidence intervals were wide (1 RCT, n=21, RR 3.30 Cl 0.41 to
26.81). However global functioning, as assessed by the Children's
Global Assessment Scale (CGAS;Schaffer 1983) did show a clear
difference in favour of clozapine (1RCT n=21, WMD 17.00 CI 7.74 to
26.26).

2.2 Mental state

Three studies reported mental state (Kumra 1996, Yao 2003, Xiong
2004). The scales used were the Brief Psychiatric Rating Scale, Scale
for the Assessment of Negative Symptoms, Positive and Negative
Syndrome Scale and Bunney-Hamburg Psychosis Rating Scale.
We have one dichotomous outcome reported by Xiong 2004 as
'no improvement'. Data do not show any statistically significant
difference between risperidone and chlorpromazine (1 RCT, n=60,
RR 1.2 CI 0.41 to 3.51). All three studies gave the mean end point
score of the Brief Psychiatric Rating Scale. Results show a trend
favouring atypical antipsychotic drugs over typical antipsychotic
drugs but the result just fails to reach statistical significance (3
RCTs, n=123, WMD -1.71, Cl -3.51 to 0.10). Kumra 1996 reported
mean end point scores on the Scale for the Assessment of Negative
Symptoms. Skewed data favoured clozapine over haloperidol. The
same study again favoured clozapine over haloperidol for data from
the Bunney-Hamburg Psychosis Rating Scale (1 RCT, n=21, WMD
-3.60 Cl-6.64 t0 -0.56).

2.3 Adverse effects

Yao 2003 used the Treatment Emergent Symptoms Scale (TESS;
Guy 1976) to report all adverse effects and data showed that
participants treated with risperidone tend to have less adverse
effects, compared to haloperidol (1 RCT, n=42, RR 0.48 Cl 0.30 to
0.75, NNT 2 CI 2 to 5). Extrapyramidal adverse effects reported
by the same study again favours risperidone over haloperidol
(1 RCT, n=42, RR 0.10 CI 0.03 to 0.36, NNT 2 CI 2 to 2). Kumra
1996 reported that participants on clozapine were three times
more likely to have drowsiness as an adverse effect as compared
to haloperidol (1 RCT, n=21, RR 3.30 CI 1.23 to 8.85, NNH 2 CI
2 to 17). While not reaching statistical significance, half of the
participants (five out of 10) on clozapine in Kumra 1996 had a
drop in absolute neutrophil count below 1500 mm3 and none of
the participants on haloperidol experienced this adverse effect (1
RCT, n=21, RR 12, C1 0.75 t0192.86). Typical antipsychotic drugs are
consistently associated with more anticholinergic adverse effects
like dizziness and dry mouth. But the statistical significance of this
in the analyses seems to be affected by inclusion of a particular
study Yao 2003, which used haloperidol as the comparator arm. The
study comparing risperidone versus chlorpromazine (Xiong 2004)
did not find a significant difference in the anticholinergic adverse
effects as dizziness and dry mouth.

2.4 Leaving the study early

Only Kumra 1996 reported in sufficient details the reason for
leaving the study early due to adverse effects. Three participants
out of ten taking clozapine needed to be withdrawn from the
study early because of serious adverse effects compared to one
participant taking haloperidol. There was no statistically significant
difference between the clozapine and haloperidol group for
attrition due to adverse effects (1 RCT, n=21, RR 3.30 CI 0.41 to
26.81), neuroleptic malignant syndrome (1 RCT, n=21, RR 0.36 Cl
0.02 to 8.03), drop in neutrophil count (1 RCT, n=21, RR 5.45 C1 0.29
to 101.55) or seizures (1 RCT, n=21, RR 5.45 Cl 0.29 to 101.55).

3. COMPARISON: 2. ATYPICAL versus ATYPICAL ANTIPSYCHOTIC
DRUGS (only short term)

This comparison included only one study (total n=25).

3.1 Global state

Shaw 2006 reported data on global state. It failed to show
any statistically significant difference between clozapine and
olanzapine for 'not showing any response' (1 RCT, n=25, RR 1.35 CI
0.47 to 3.89) and 'worsening of symptoms' (1 RCT, n=25, RR 0.22 CI
0.01 to 4.08).

3.2 Adverse effects

As regards anticholinergic adverse effects, Shaw 2006 found no
differences between groups for constipation (1 RCT, n=25, RR 1.08
Cl 0.18 to 6.53) or ECG anomalies (1 RCT, n=25, RR 2.17 Cl 0.22
to 20.94) but reported three times more incidence of tachycardia
with clozapine as compared with olanzapine (1 RCT, n=25, RR 3.25,
Cl 1.14 to 9.24, NNH 2 CI 2 to 32). There were also no significant
difference between groups for the adverse effects of somnolence
(n=25, 1 RCT, RR 1.08, CI 0.18 to 6.53), difficulty concentrating (1
RCT, n=25, RR 4.33 Cl 0.56 to 33.53), enuresis (1 RCT, n=25, RR 5.42
Cl1 0.73 to 39.97) or drop in neutrophil count (1 RCT, n=25, RR 2.17
C10.22 t0 20.94). Interestingly more children in the clozapine group
had hypertension, although the finding did not reach statistical
significance (1 RCT, n=25, RR 2.89, Cl 0.99 to 8.42).

3.3 Leaving the study early

Shaw 2006 reported one child among thirteen left the study early
due to rapid deterioration in mental state in the olanzapine group,
the difference between the two treatment groups, however, was not
significant (1 RCT, n=25, RR 0.36 C1 0.02 to 8.05).

4, COMPARISON 3. TYPICAL versus TYPICALANTIPSYCHOTIC DRUGS
(only short term)

This comparison included two studies (Engelhardt 1973 and Faretra
1970) (total n=90).

4.1 Global state

The global state was reported as unchanged or worse by
Faretra 1970. The data reported showed no difference between
fluphenazine and haloperidol for anxiety (1 RCT, n=60, RR 0.86 Cl
0.48 to 1.53) or regressive behaviour (1 RCT, n=60, RR 0.92 Cl 0.69
to 1.21).

4.2 Adverse effects

Both fluphenazine and haloperidol did not show a statistically
significant difference as regards to overall incidence of
extrapyramidal adverse effects (n= 90 2 RCTs, RR 1.20, Cl 0.58 to
2.46) or weight gain (1 RCT, n=30, RR 0.86 Cl 0.64 to 1.14).
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DISCUSSION

1. Few studies

The low prevalence of childhood onset schizophrenia makes it
difficult to study. This may be one of the reasons for the scarcity
of controlled clinical trials. Half of the six studies identified had
less than 30 participants in total and none of the studies had more
than 60. The relative rarity of the illness combined with challenges
in ascertaining a diagnosis in this age group make it likely that
treatment studies for this disorder will be costly and require
multiple sites and extensive efforts to find eligible participants.

1.1 Applicability of findings

The included studies were conducted either in the USA or China.
While some of the trials exclusively included children below
the age of 13, other studies included, in addition, adolescents
whose schizophrenic illness had been diagnosed in childhood.
Two studies using the atypical antipsychotic clozapine included
participants whose illness had proved resistant to treatment with
at least two previous antipsychotic drugs (Shaw 2006, Kumra
1996). Two studies conducted in the early 1970s are likely to have
been undertaken with a diagnostically heterogeneous group as
in the past, autism and childhood schizophrenia were not clearly
distinguished (Faretra 1970, Engelhardt 1973). Only two studies did
not specifically exclude those with a learning disability (Yao 2003,
Faretra 1970).

1.2 Limited data

The collection and quality of the data reported was very variable.
All included studies reported data only for the short term (less
than 12 weeks). To further undermine the value of the studies,
many reported mean figures without giving the standard deviation
and therefore these averages were meaningless. Among the
12 groups of pre-defined outcomes, only five were addressed
by the studies. We found no data on educational attainment,
social outcome, service outcomes, satisfaction with treatment or
economic outcomes. Outcomes were commonly reported using
graphs and p-values instead of tables and confidence intervals.
The excessive use of graphs did not allow us to acquire sufficient
numbers to calculate many measures of effects.

1.3 Quality of studies

We appreciate that studies in this population group bring unique
difficulties. There were, however, important methodological
difficulties with the trials and therefore any conclusions must
be viewed with caution. There is a danger of inclusion of at
least a moderate risk of bias in these results (Higgins 2005).
Selection bias can be minimised through good quality blinding at
allocation. Improper allocation concealment can affect estimation
of treatment effects (Chalmers 1983). Only Shaw 2006 gave a good
description of allocation concealment.

2. COMPARISON 1. ATYPICAL ANTIPSYCHOTIC DRUGS vs TYPICAL
ANTIPSYCHOTIC DRUGS (only short term)

We included three trials published after 1996 comparing a typical
antipsychotic with an atypical antipsychotic for children with
schizophrenia (Kumra 1996, Yao 2003, Xiong 2004). Only Kumra
1996 reported on global outcomes. Scale data from the Children's
Global Assessment Scale (CGAS; Schaffer 1983) did favour the
atypical clozapine over haloperidol (1 RCT, n=21, WMD 17.00 ClI
7.74 to 26.26) and such a shift on the CGAS is likely to be
clinically significant. The same study again favoured clozapine over

haloperidol for data from the Bunney-Hamburg Psychosis Rating
Scale (1 RCT, n=21, WMD -3.60 CI -6.64 to -0.56). Kumra 1996
focused on a group with treatment resistant schizophrenia, defined
as a failure to tolerate or respond to two different antipsychotic
medications. It appears from the baseline assessment scores that
the participants in this study had a severe form of illness - the
study authors report that the level of baseline psychopathology
characteristics was higher than that previously reported for adult
inpatients in studies of clozapine e.g. Kane 1988. It is perhaps not
surprising given the known benefits of clozapine for adults with
treatment resistant schizophrenia that clozapine did offer some
advantage in improving mental state and global functioning in this
group when compared to the typical antipsychotic haloperidol.
However these findings may not be generalisable to all children
with childhood-onset schizophrenia who may or may not have a
treatment resistant form of the illness. The benefits of clozapine in
this study also need to be balanced against the considerable risk
of adverse effects. Those treated with clozapine were three times
more likely to have drowsiness as an adverse effect as compared
to haloperidol and five out of thel0 participants taking clozapine
had a significant drop in neutrophil count compared to none of
the participants taking haloperidol (1 RCT, n=21, RR 12, CI 0.75
to 192.86). Three participants out of 10 taking clozapine needed
to be withdrawn from the study early because of serious adverse
effects compared to one participant taking haloperidol. The risk of
agranulocytosis with clozapine treatment may be greater in those
below the age of 21 and therefore should be particularly carefully
monitored in this age group (Alvir 1993).

On continuous measures such as the mean end point scores on
the BPRS, none of the atypical antipsychotic medications were
found to be superior to the typical antipsychotic agents (Xiong
2004, Yao 2003, Kumra 1996). There was no difference in outcome
if an atypical antipsychotic drug was compared with a low potency
typical antipsychotic such as chlorpromazine in a group not
selected for treatment resistant schizophrenia (Xiong 2004).

3. COMPARISON 2. ATYPICAL vs ATYPICAL ANTIPSYCHOTIC DRUGS
(only short term)

There was only one study comparing clozapine with olanzapine
(Shaw 2006). The participants in this study had a diagnosis
of treatment resistant schizophrenia (as shown by a failure to
respond to at least two antipsychotic drugs). The study failed to
show any superiority of clozapine over olanzapine. This is not in
keeping with the available evidence for adults with schizophrenia.
Moreover there were some adverse effects such as tachycardia and
hypertension reported more often by children with schizophrenia
on clozapine. The lack of a better response could be due to small
sample size (n=25) and could very well be due to a type Il error.
Studies with a larger sample size would examine with greater
clarity the effectiveness of clozapine as compared to other atypical
antipsychotics for this age group. The longer term adverse effects
of using olanzapine and clozapine in this age group need to be
investigated systematically. The advantage/disadvantage of use
of one atypical antipsychotic over another should be subject to
further research.

4, COMPARISON 3. TYPICAL vs TYPICAL ANTIPSYCHOTIC DRUGS
(only short term)

We found two studies undertaken in the early 1970s comparing
fluphenazine with haloperidol (Engelhardt 1973 and Faretra 1970).
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The diagnosis of childhood onset schizophrenia in these studies
is less certain. No differences between the two drugs were
identified with regard to the outcomes assessed. With the advent
of many newer medications, typical antipsychotic medications
have become somewhat unpopularwith researchers and clinicians.
Given that some of the recent studies (Xiong 2004) found very little
difference between risperidone and chlorpromazine for childhood-
onset schizophrenia, these agents should probably be investigated
further. In lower doses the pharmacodynamics of chlorpromazine
has similarity with many of the newer atypical antipsychotic
medications.

AUTHORS' CONCLUSIONS

Implications for practice

1. For children/young people with schizophrenia and their families/
carers.

With the current available evidence, there is some suggestion
that childhood-onset schizophrenia improves with treatment with
antipsychotic medications. There are very few well designed trials
and not much data are available for us to conclude that any one
drugis better than another or that the newer drugs are significantly
better than the older ones. This evidence, however, is drawn from
a small sample of few studies and we cannot be confident that
it will still be evident in larger more robust studies. For children
and adolescents who have not responded to other medications,
clozapine is a good alternative and appears to have some benefits
in the treatment of psychotic symptoms and improving general
functioning; however this is at the expense of an increased risk of
adverse effects. While the focus of the current review is on the role
of antipsychotic medications in the treatment of childhood-onset
schizophrenia, it is important to point out that other interventions
such as psychoeducation, better understanding about the illness
by family members and psychological therapies are likely to be
complementary.

2. For clinicians

As yet there are few data to support the use of one antipsychotic
medication over another in the treatment of schizophrenia with
onsetin childhood. This finding is likely to change with larger more
robust trials. There is some evidence that clozapine is superior
to haloperidol for children and young people with treatment
resistant schizophrenia, but the use of clozapine is associated
with a considerable increased risk of adverse effects (Kumra 1996).
This superiority of atypical antipsychotic medications over typical
antipsychotic drugs is not reflected in studies using other typical
medications like chlorpromazine as the comparator medication,
instead of haloperidol and where the participants do not have a
treatment resistant form of the illness (Xiong 2004).

3. For managers/policy makers

Antipsychotic medications should be available as a treatment
option for children and young people with childhood onset
schizophrenia. As there is lack of robust evidence, it would be ideal
to have local protocols to monitor response and adverse effects on
aregular and ongoing basis.

Implications for research

1. General

If the recommendations of the CONSORT statement (Moher 2001)
had been anticipated by trialists much more data would have
been available. Allocation concealment is essential for the result
of a trial to be considered valid and gives the assurance that
selection bias is kept to the minimum. Well-described and tested
blinding could have encouraged confidence in the control of
performance and detection bias. It is also important to know how
many, and from which groups, people were withdrawn, in order
to evaluate exclusion bias. It would have been helpful if authors
had presented data in a useful manner which reflects association
between intervention and outcome, for example, relative risk,
odds-ratio, risk or mean differences, as well as raw numbers. Binary
outcomes should be calculated in preference to continuous results,
as they are easier to interpret. If p-values are used, the exact value
should be reported.

2. Specific

There is little evidence supporting the effectiveness of
antipsychotic medication in the treatment of childhood-onset
schizophrenia. There is no significant increase in the number of
trials in the last three decades probably reflecting the challenges
of undertaking research with this age group. We do think that
more trials are indicated. These should not only be large and
long but should also adhere to a pragmatic design in order to
increase applicability. Methods should be rigorous and involve
good concealment of allocation and follow up. Participants should
be children and young people recognisable in everyday life and
not those who are so strictly diagnosed as to render them
unrecognisable to routine care. Comparing interventions should
involve standard doses of antipsychotic drugs that are real choices
in the region of the study. Outcomes should be measured over
months rather than weeks as this is the usual period a child or
young person would be recommended to take the medication.
Long term follow up will be especially important as the poor
prognosis of the childhood form of schizophrenia will mean that
many children will require treatment over a long period of time.
We suggest that if scales are to be used, validated and clinically
meaningful outcomes are pre-defined. Routine outcomes such as
relapse, educational attainment, social functioning, satisfaction
with care, serious or troubling adverse effects can all be easily
recorded without the use of scales and we would suggest that
these are included in the design of the study. Given the relative
rarity of childhood onset schizophrenia, future treatment studies
will require multi-centre collaboration and extensive case finding
efforts. See also Table 1.
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Characteristics of included studies [ordered by study ID]

Engelhardt 1973

Methods

Allocation: randomised,.

Blindness: double but not formally assessed.
Duration: 12 weeks.

Design: singlecentre.

Country: USA.

Participants

Diagnosis: childhood schizophrenia.
N=30.

Age: range 6-12 years.

Sex: 26 male, 4 female.

Exclusion criteria: children whose symptamatology was primarily due to brain damage or mental retar-

dation, and psychotic children attending public schools.

Setting: outpatient.

Interventions

1. Fluphenazine: mean 10.4mg/day. N=15.
2. Haloperidol: mean 10.4mg/day. N=15.

Outcomes Global state: CGI.
Mental state: CPRS.
Adverse effects: TESS.
Unable to use:
Haematology and biochemistry.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Faretra 1970

Methods

Allocation: randomised, method not described.

Blindness: double (medications prepared in identical capsules and stored in bottles identified only by

number).
Duration: 8 weeks.
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Faretra 1970 (Continued)

Design: singlecentre.
Country: USA.

Participants

Diagnosis: childhood schizophrenia, psychosis with organic brain damage, psychosis with mental defi-
ciency and primary behaviour disorder. 87% of the participants had the diagnosis of schizophrenia.
N=60.

Age: range 5-12 years.

Sex: 44 male, 16 female.

Inclusion criteria: participants have to be 12 years or younger, they have been hospitalised at least
three months but no longer than six years, have no history of convulsive disorder, have symptoms con-
sidered to be psychotic.

Setting: inpatient.

Interventions

1. Fluphenazine: upto 1.25mg three times a day. N=30.
2. Haloperidol: upto 1.25mg three times a day. N=30.

Outcomes Global state: CGI.
Adverse effects.
Unable to use:
Haematology and biochemistry.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Kumra 1996

Methods

Allocation: randomised undertaken by Pharmacy using a table of random numbers.

Blindness: double. Patients on haloperidol recieved propylactic benztropine and those on clozapine
identical placebo to enhance blinding. The success of blinding was not formally assessed.

Duration: 6 weeks.

Design: singlecentre.

Country: USA.

Participants

Diagnosis: Disorganised, undifferentiated, paranoid schizophrenia (DSM-II1).

N=21.

Age: range 6-18 years.

Sex: 11 male, 10 female.

Inclusion criteria: Diagnosis of schizophrenia defined by the DSM-III, with documented psychotic
symptoms by age 12 years; intolerance, nonresponse, or both to at least 2 different neuroleptic drugs;
and a full scale of IQ of 70 or more.

Exclusion criteria: Neurologic or medical disease.

Setting: inpatient.

Interventions

1. Clozapine: mean dose 176+-149mg/day, range 25-525mg/day. N=10.
2. Haloperidol: mean dose 16+-8mg/day, range 7-27mg/day. N=11.

Outcomes Leaving the study.
Global state: CGl, C-GAS.
Mental state: BPRS, SANS, SAPS, The Bunney-Hamburg Psychosis Assessment Scale, Simpson-Angus
Neurological Rating Scale.
Antipsychotic medication for childhood-onset schizophrenia (Review) 17
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Kumra 1996 (Continued)

Adverse effects: Subjective Treatment Emergent Symptom Scale, Abnormal Involuntary Movement
Scale (AIMS).

Notes

Risk of bias

Bias Authors' judgement Support for judgement
Allocation concealment Unclear risk B - Unclear

(selection bias)

Shaw 2006

Methods

Allocation: randomised. Clearly described. Allocation concealed. Pharmacy generated allocation se-
quence independant of research team.

Blindness: double. The success of blinding was not formally assessed.

Duration: 8 weeks.

Design: multicentre.

Country: USA.

Participants

Diagnosis: childhood onset schizophrenia (Schedule for schizophrenia for School-Age Children).

N=25.

Age: range 7-16 years.

Sex: 15 male, 10 female.

Inclusion criteria: Diagnosis of schizophrenia with a definite onset of symptoms before 13 years of age,
IQ greater than 70, no history of progressive neurological or medical disorders such as epilepsy, and
failure to respond to 2 antipsychotic medications (typical or atypical) used at adequate doses (>100mg
chlorpromazine equivalents) and for adequate duration (>=4 weeks unless terminated owing to intoler-
able adverse effects).

Exclusion criteria: Nonresponse to adequate trial of clozapine or olanzapine.

Setting: inpatient.

Interventions

1. Clozapine: mean dose 327mg/day, range 150-500mg/day. N=12.
2. Olanzapine: mean dose 18.1mg/day, range 5-20mg/day. N=13.

Outcomes Leaving the study early.
Global state: CGI-S.
Mental State: SANS,SAPS.
Adverse effects.
Unable to use:
Mental state: BPRS (no usable data).
The Bunny-Hamburg Psychosis, Depression, Mania, and Anxiety Rating Scales (no usable data).
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment Low risk A - Adequate
(selection bias)
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Xiong 2004

Methods

Allocation: randomised.
Blindness: not clear.
Duration: 8 weeks.
Design: single centre.
Country: China.

Participants

Diagnosis: childhood onset schizophrenia (CCMD-II-R).

N=60.
Age: range 7-16 years.
Mean age:"13 years

Length of illness 9-9.5 years

Sex: 34 male, 26 female.

Inclusion criteria: children with the diagnosis of schizophrenia according to CCMD-II-R, should be be-
tween 7-16 years of age, without any physical problems or any organic neurological disease.

Setting: inpatient.

Interventions

1. Risperidone: dose range 0.5-5mg/day. N=30.

2. Chlorpromazine: dose range 50-400mg/day. N=30.

Outcomes Mental state: BPRS.
Adverse effects: TESS.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment Unclear risk B - Unclear

(selection bias)

Yao 2003

Methods

Allocation: randomised.

Blindness: not clear.
Duration: 6 weeks.
Design: single centre.
Country: China.

Participants

Diagnosis: childhood onset schizophrenia.

N=60.

Age: mean age "~ 11 years.

Sex: 23 male, 19 female,

Others not specified.

Setting: inpatient and outpatient.

Interventions

1. Risperidone: dose range 0.25-3mg/day. N=21.
2. Haloperidol: dose range 0.5-12mg/day. N=21.

Outcomes Mental state: BPRS.
Adverse effects: TESS.

Notes

Risk of bias
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Yao 2003 (Continued)

Bias

Authors' judgement

Support for judgement

Allocation concealment
(selection bias)

Unclear risk

B - Unclear

BPRS - Brief Psychiatric Rating Scale
C-GAS - Children's Global Assessment Scale
CGl - Clincal Global Impression Scale
CPRS - Child Psychiatric Rating Scale

SANS - Scale for the Assessment of Negative Symptoms
SAPS - Scale for the Assessment of Positive Symptoms
TESS - Treatment Emergent Symptoms Scale

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Claghorn 1972

Allocation: randomised, double-blind.

Participants: children with hyperactivity, mental retardation, minor brain injury, behavioural prob-
lems and schizophrenia.

Outcome: global assessment of response, vitals (BP, pulse etc.), biochemistry and adverse effects.
No separate data for participants with the diagnosis of schizophrenia.

Fish 1966

Allocation: not randomised.

Frazier 1994

Allocation: not randomised.

Gram 1972 Allocation: randomised, double-blind.
Participants: children with psychosis, borderline disorder, oligophrenia and personality disorder.
No participants with formal diagnosis of schizophrenia.

Lewis 1972 Allocation: randomisation not clear, double-blind.
Participants: children with neurosis, psychosis, situational disorder and behaviour disorder. No
participants with formal diagnosis of schizophrenia.

Liang 2003 Allocation: not randomised.

McGlashan 2003

Allocation: randomised, double-blind.

Participants: children with schizophrenia meeting prodromal criteriaby by the Structured Inter-
view for Prodromal Syndromes, mean age 17.7 years, minimum age was 13 years. Only one partici-
pant below the age of 12 years was enrolled but not separate data reported*.

Nagaraja 1977

Allocation: randomisation not clear.
Participants: children with psychosis, psychoneurosis, acute anxiety and behavioural disorder. No
participants with formal diagnosis of schizophrenia.

Sikich 2004

Allocation: randomised, double blind.
Participants: children and adolescents with psychotic symptoms. participant age group was be-
tween 8 years and 19 years. Age specific data unavailable.

Spencer 1996

Allocation: randomised, double blind, cross over study.

Participants: children with schizophrenia.

Outcome: CGl, CPRS, BPRS-C, AIMS, Simpson abbreviated dyskinesia rating scale. No data before
Cross over.

Tandon 2005

Allocation: randomised, double-blind.
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Study Reason for exclusion

Participants: children with acute & transient psychotic disorder.

Intervention: risperidone versus placebo.

Outcome: no data comparing groups available from abstracts. Correspondance author did not re-
spond to our request for the full paper.

van Nimwegen 2006 Allocation: randomised, double-blind.
Participants: Adolescents with first-episode psychosis, no children.

* Author contacted - thanks for reply.

Characteristics of studies awaiting assessment [ordered by study ID]

Magnuson 2001

Methods

Participants

Interventions

Outcomes

Notes awaiting details

DATA AND ANALYSES

Comparison 1. ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Global state: 1. Worse or no improve- 1 21 Risk Ratio (M-H, Fixed, 3.3[0.41,26.81]

ment (CGl) 95% Cl)

2 Global state: 2. Mean end point score 1 21 Mean Difference (IV, Fixed,  17.0[7.74, 26.26]

(Children Global Assessment Scale, high 95% Cl)

score=good)

3 Mental state: 1. No improvement (BPRS) 1 60 Risk Ratio (M-H, Fixed, 1.2[0.41,3.51]
95% Cl)

4 Mental state: 2. Mean end point score 3 123 Mean Difference (IV, Fixed,  -1.71[-3.51,0.10]

(BPRS, high score = poor) 95% Cl)

5 Mental state: 3. Mean end point score Other data No numeric data

(SANS, data skewed, high score = poor)

6 Mental state: 4. Mean end point score Other data No numeric data
(SAPS, data skewed, high score = poor)

Antipsychotic medication for childhood-onset schizophrenia (Review) 21
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Mental state: 5. Mean end point score 1 21 Mean Difference (IV, Fixed,  -3.60 [-6.64,

(The Bunny-Hamburg Psychosis Rating 95% Cl) -0.56]

Scale, high score=poor)

8 Adverse effects: 1. All adverse efects 1 42 Risk Ratio (M-H, Fixed, 0.49[0.31, 0.76]

(TESS) 95% Cl)

9 Adverse effects: 2a. Extrapyramidal ad- 2 Risk Ratio (M-H, Fixed, Subtotals only

verse effects (TESS) 95% Cl)

9.1 Any Extrapyramidal side effects 1 42 Risk Ratio (M-H, Fixed, 0.12[0.04, 0.37]
95% Cl)

9.2 restlessness 1 60 Risk Ratio (M-H, Fixed, 1.5[0.27, 8.34]
95% CI)

9.3 tremor 1 60 Risk Ratio (M-H, Fixed, 0.5[0.05,5.22]
95% CI)

10 Adverse effects: 2b. Extrapyramidalav- 1 Mean Difference (IV, Fixed,  Subtotals only

erage score (end point, high score = poor) 95% Cl)

10.1 AIMS 1 21 Mean Difference (IV, Fixed,  -0.10[-3.72, 3.52]
95% Cl)

10.2 Simpson-Angus Neurological Rating 1 21 Mean Difference (IV, Fixed,  -1.90[-4.19, 0.39]

Scale 95% Cl)

11 Adverse effects: 3. Somno- 3 123 Risk Ratio (M-H, Fixed, 0.56[0.30, 1.03]

lence/drowsiness (TESS) 95% Cl)

12 Adverse effects: 4. Anticholinergic ad- 3 Risk Ratio (M-H, Fixed, Subtotals only

verse effects (TESS) 95% Cl)

12.1 constipation 2 102 Risk Ratio (M-H, Fixed, 0.17[0.02, 1.33]
95% Cl)

12.2 dizziness 2 102 Risk Ratio (M-H, Fixed, 0.27[0.08, 0.90]
95% Cl)

12.3 dry mouth 2 102 Risk Ratio (M-H, Fixed, 0.2[0.05,0.75]
95% Cl)

12.4 low blood pressure 1 60 Risk Ratio (M-H, Fixed, 0.2[0.01, 4.00]
95% Cl)

12.5 tachycardia (resting heart rate >=100 1 21 Risk Ratio (M-H, Fixed, 1.54[0.72,3.31]

beats/minute) 95% Cl)

13 Adverse effects: 5. Hypersalivation 2 81 Risk Ratio (M-H, Fixed, 1.22[0.49, 3.08]

(TESS) 95% Cl)

14 Adverse effects: 6. Drop in the absolute 1 21 Risk Ratio (M-H, Fixed, 12.00[0.75,

neutrophil count below 1500 mm cube 95% Cl) 192.86]

Antipsychotic medication for childhood-onset schizophrenia (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
15 Adverse effects: 7. Seizure 1 21 Risk Ratio (M-H, Fixed, 5.45[0.29,
95% Cl) 101.55]
16 Leaving the study early: 1. Due to ad- 1 21 Risk Ratio (M-H, Fixed, 3.3[0.41,26.81]
verse effects 95% Cl)
17 Leaving the study early: 2. Due to neu- 1 21 Risk Ratio (M-H, Fixed, 0.36[0.02, 8.03]
roleptic malignant syndrome 95% Cl)
18 Leaving the study early: 3. Duetodrop 1 21 Risk Ratio (M-H, Fixed, 5.45[0.29,
in neutrophil count 95% Cl) 101.55]
Analysis 1.1. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only
short term), Outcome 1 Global state: 1. Worse or no improvement (CGl).

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 3/10 111 B 100% 3.3(0.41,26.81]
Total (95% Cl) 10 11 ——— 100% 3.3[0.41,26.81]
Total events: 3 (Clozapine), 1 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=1.12(P=0.26)

0.01 0.1 1 10 100

Favours clozapine Favours haloperidol

Analysis 1.2. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome
2 Global state: 2. Mean end point score (Children Global Assessment Scale, high score=good).

Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Kumra 1996 10 44.9(9.5) 11 27.9 (12.1) - 100% 17[7.74,26.26]
Total *** 10 11 <> 100% 17[7.74,26.26]
Heterogeneity: Not applicable
Test for overall effect: Z=3.6(P=0)
‘»100 »50 0 50 10(;

Favours haloperidol

Analysis 1.3. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS
(only short term), Outcome 3 Mental state: 1. No improvement (BPRS).

Favours clozapine

Study or subgroup Risperidone Chlorpro- Risk Ratio Weight Risk Ratio
mazine
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Xiong 2004 6/30 5/30 - B 100% 1.2[0.41,3.51]
Favours risperidone 0-1 02 0.5 1 2 5 10 Favourschlorpromaz
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Study or subgroup Risperidone Chlorpro- Risk Ratio Weight Risk Ratio
mazine
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total (95% CI) 30 30 ——— 100% 1.2(0.41,3.51]

Total events: 6 (Risperidone), 5 (Chlorpromazine) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.33(P=0.74) ‘

1

Favours risperidone  0-1 02 0.5 2 5 10 Favourschlorpromaz

Analysis 1.4. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short
term), Outcome 4 Mental state: 2. Mean end point score (BPRS, high score = poor).

Study or subgroup Atypical Typical Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Kumra 1996 10 52.5(12.6) 11 64.7(18.1) 4 1.85% -12.2[-25.44,1.04]
Xiong 2004 30 30.5(5.8) 30 32.2(5.8) —— 37.74% -1.7[-4.64,1.24]
Yao 2003 21 17.8(3.2) 21 19.2 (4.4) ——— 60.41% -1.39[-3.71,0.93]
Total *** 61 62 - 100% -1.71[-3.51,0.1]
Heterogeneity: Tau?=0; Chi*=2.48, df=2(P=0.29); 1?=19.46%
Test for overall effect: Z=1.86(P=0.06)

Favours atypical 5 25 0 25 5 Favours typical

Analysis 1.5. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term),
Outcome 5 Mental state: 3. Mean end point score (SANS, data skewed, high score = poor).

Mental state: 3. Mean end point score (SANS, data skewed, high score = poor)
Study Treatment N Mean SD
Kumra 1996 Clozapine 10 46.00 30.3

Kumra 1996 Haloperidol 11 72.2 24.7

Analysis 1.6. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term),
Outcome 6 Mental state: 4. Mean end point score (SAPS, data skewed, high score = poor).

Mental state: 4. Mean end point score (SAPS, data skewed, high score = poor)
Study Treatment N Mean SD
Kumra 1996 Clozapine 10 19.1 11.7

Kumra 1996 Haloperidol 11 35.9 15.6

Analysis 1.7. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term), Outcome 7
Mental state: 5. Mean end point score (The Bunny-Hamburg Psychosis Rating Scale, high score=poor).

Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Kumra 1996 10 11.7(3.3) 1 15.3(3.8) o ‘ 100% -3.6[-6.64,-0.56]
Favours clozapine -10 5 0 5 10 Favours haloperidol
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Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 10 11 —~al— 100% -3.6[-6.64,-0.56]
Heterogeneity: Not applicable
Test for overall effect: Z=2.32(P=0.02)
Favours clozapine -10 S 0 5 10 Favours haloperidol

Analysis 1.8. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only
short term), Outcome 8 Adverse effects: 1. All adverse efects (TESS).

Study or subgroup Risperidone Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Yao 2003 10/21 21/21 e 100% 0.49[0.31,0.76]
Total (95% Cl) 21 21 P 100% 0.49[0.31,0.76]
Total events: 10 (Risperidone), 21 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=3.18(P=0)

Favours risperidone 01 0.2 05 1 2 5 10 Favours haloperidol

Analysis 1.9. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short
term), Outcome 9 Adverse effects: 2a. Extrapyramidal adverse effects (TESS).

Study or subgroup Atypical Typical Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 Any Extrapyramidal side effects
Yao 2003 2/21 21/21 —.— 100% 0.12[0.04,0.37]
Subtotal (95% Cl) 21 21 - 100% 0.12[0.04,0.37]
Total events: 2 (Atypical), 21 (Typical)
Heterogeneity: Not applicable
Test for overall effect: Z=3.61(P=0)
1.9.2 restlessness
Xiong 2004 3/30 2/30 —.— 100% 1.5[0.27,8.34]
Subtotal (95% CI) 30 30 i 100% 1.5[0.27,8.34]
Total events: 3 (Atypical), 2 (Typical)
Heterogeneity: Not applicable
Test for overall effect: Z=0.46(P=0.64)
1.9.3 tremor
Xiong 2004 1/30 2/30 —.—— 100% 0.5[0.05,5.22]
Subtotal (95% ClI) 30 30 ——— 100% 0.5[0.05,5.22]
Total events: 1 (Atypical), 2 (Typical)
Heterogeneity: Not applicable
Test for overall effect: Z=0.58(P=0.56)

0.01 0.1 1 10 100

Favours atypical Favours typical
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Analysis 1.10. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term),
Outcome 10 Adverse effects: 2b. Extrapyramidal average score (end point, high score = poor).

Study or subgroup Clozapine Haloperidol Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.10.1AIMS ‘
Kumra 1996 10 12148 11 12239 == 100% 0.1[3.72,3.52]
Subtotal *** 10 11 ‘ 100% -0.1[-3.72,3.52]

Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)

1.10.2 Simpson-Angus Neurological Rating Scale
Kumra 1996 10 12016 11 139035 i 100% -19[-4.19,0.39]
Subtotal *** 10 11 - 100% -1.9[-4.19,0.39]
Heterogeneity: Not applicable

Test for overall effect: Z=1.62(P=0.1)

Test for subgroup differences: Chi*=0.68, df=1 (P=0.41), 1>=0%

Favours clozapine -10 S 10 Favours haloperidol

o
w

Analysis 1.11. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only
short term), Outcome 11 Adverse effects: 3. Somnolence/drowsiness (TESS).

Study or subgroup Atypical Typical Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 9/10 3/11 _— 13.38% 3.3[1.23,8.85]
Xiong 2004 0/30 5/30 < 25.75% 0.09[0.01,1.57]
Yao 2003 2/21 13/21 ‘—.7 60.87% 0.15[0.04,0.6]
Total (95% Cl) 61 62 ~ 100% 0.56[0.3,1.03]

Total events: 11 (Atypical), 21 (Typical)
Heterogeneity: Tau?=0; Chi*=17.45, df=2(P=0); 1°=88.54%
Test for overall effect: Z=1.85(P=0.06)

Favours atypical 01 0.2 0.5 1 2 5 10 Favours typical

Analysis 1.12. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short
term), Outcome 12 Adverse effects: 4. Anticholinergic adverse effects (TESS).

Study or subgroup Atypical Typical Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.12.1 constipation
Xiong 2004 0/30 2/30 = 41.67% 0.2[0.01,4]
Yao 2003 0/21 3/21 {—I—— 58.33% 0.14[0.01,2.61]
Subtotal (95% CI) 51 51 ——e— 100% 0.17[0.02,1.33]

Total events: 0 (Atypical), 5 (Typical)
Heterogeneity: Tau?=0; Chi>=0.03, df=1(P=0.87); 1>=0%
Test for overall effect: Z=1.69(P=0.09)

1.12.2 dizziness

Xiong 2004 1/30 2/30 e m— 18.18% 0.5[0.05,5.22]
Favours atypical 001 0.1 1 10 100 Favours typical
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Study or subgroup Atypical Typical Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ya0 2003 2/21 9/21 —B— 81.82% 0.22[0.05,0.91]
Subtotal (95% Cl) 51 51 i 100% 0.27[0.08,0.9]

Total events: 3 (Atypical), 11 (Typical)
Heterogeneity: Tau?=0; Chi*=0.34, df=1(P=0.56); 1>=0%
Test for overall effect: Z=2.14(P=0.03)

1.12.3 dry mouth

Xiong 2004 2/30 4/30 —a—— 32% 0.5[0.1,2.53]
Yao 2003 0/21 g1 —— 68% 0.06[0,0.96]
Subtotal (95% Cl) 51 51 —— 100% 0.2[0.05,0.75]

Total events: 2 (Atypical), 12 (Typical)
Heterogeneity: Tau?=0; Chi*=1.97, df=1(P=0.16); 1*=49.18%
Test for overall effect: Z=2.4(P=0.02)

1.12.4 low blood pressure
Xiong 2004 0/30 2/30 . 100% 0.2[0.01,4]
Subtotal (95% CI) 30 30 e — 100% 0.2[0.01,4]
Total events: 0 (Atypical), 2 (Typical)

Heterogeneity: Not applicable
Test for overall effect: Z=1.05(P=0.29)

1.12.5 tachycardia (resting heart rate >=100 beats/minute)

Kumra 1996 7/10 5/11 . = 100% 1.54[0.72,3.31]
Subtotal (95% Cl) 10 11 b 100% 1.54[0.72,3.31]
Total events: 7 (Atypical), 5 (Typical)
Heterogeneity: Not applicable
Test for overall effect: Z=1.11(P=0.27) ‘ ‘ ‘ ‘

Favours atypical 001 0.1 1 10 100 Favours typical

Analysis 1.13. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS
(only short term), Outcome 13 Adverse effects: 5. Hypersalivation (TESS).

Study or subgroup Atypical Typical Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 7/10 2/11 —= ) 29.74% 3.85[1.03,14.38]
Xiong 2004 0/30 a0 W 70.26% 0.11[0.01,1.98]
Total (95% CI) 40 41 —i—— 100% 1.22[0.49,3.08]

Total events: 7 (Atypical), 6 (Typical)
Heterogeneity: Tau?=0; Chi*=5.58, df=1(P=0.02); 1>=82.07%
Test for overall effect: Z=0.43(P=0.67)

Favours atypical 01 0.2 0.5 1 2 5 10 Favours typical
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Analysis 1.14. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term),
Outcome 14 Adverse effects: 6. Drop in the absolute neutrophil count below 1500 mm cube.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 5/10 0/11 - B o> 100% 12[0.75,192.86]
Total (95% ClI) 10 11 e 100% 12[0.75,192.86]
Total events: 5 (Clozapine), 0 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=1.75(P=0.08)

6.01 011 1 1‘0 106

Favours clozapine

Favours haloperidol

Analysis 1.15. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS
(only short term), Outcome 15 Adverse effects: 7. Seizure.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 2/10 0/11 R e 2 100% 5.45[0.29,101.55]
Total (95% CI) 10 11 e — 100% 5.45[0.29,101.55]
Total events: 2 (Clozapine), 0 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=1.14(P=0.26)

6.01 011 1 1‘0 10(;

Favours clozapine

Favours haloperidol

Analysis 1.16. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only
short term), Outcome 16 Leaving the study early: 1. Due to adverse effects.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 3/10 111 B 100% 3.30.41,26.81]
Total (95% CI) 10 11 e 100% 3.3[0.41,26.81]
Total events: 3 (Clozapine), 1 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=1.12(P=0.26)

6.01 o‘.1 1 1‘0 10(;

Favours clozapine

Favours haloperidol

Analysis 1.17. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term),
Outcome 17 Leaving the study early: 2. Due to neuroleptic malignant syndrome.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 0/10 11 e 100% 0.36[0.02,8.03]
Total (95% CI) 10 11— — 100% 0.36[0.02,8.03]
0.01 0.1 1 10 100

Favours clozapine

Favours haloperidol
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Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Total events: 0 (Clozapine), 1 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=0.64(P=0.52)

0.01 0.1 1 10 100

Favours clozapine Favours haloperidol

Analysis 1.18. Comparison 1 ATYPICAL vs TYPICAL ANTIPSYCHOTICS (only short
term), Outcome 18 Leaving the study early: 3. Due to drop in neutrophil count.

Study or subgroup Clozapine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kumra 1996 2/10 0/11 R e 2 100% 5.45[0.29,101.55]
Total (95% CI) 10 11 e — 100% 5.45[0.29,101.55]
Total events: 2 (Clozapine), 0 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=1.14(P=0.26)

6.01 011 1 1‘0 10(;

Favours clozapine Favours haloperidol

Comparison 2. ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Global state: 1. Not showing any re- 1 25 Risk Ratio (M-H, Fixed, 95% 1.35[0.47, 3.89]

sponse (CGI-S) Cl)

2 Global state: 2. Worsening of symp- 1 25 Risk Ratio (M-H, Fixed, 95% 0.22[0.01, 4.08]

toms (CGI-S) Cl)

3 Adverse effects: 1. Anticholinergicad- 1 Risk Ratio (M-H, Fixed, 95% Subtotals only

verse effects Cl)

3.1 constipation 1 25 Risk Ratio (M-H, Fixed, 95% 1.08[0.18, 6.53]
Cl)

3.2 ECG anomalies 1 25 Risk Ratio (M-H, Fixed, 95% 2.17[0.22,20.94]
Cl)

3.3 tachycardia (100 beats/minute 1 25 Risk Ratio (M-H, Fixed, 95% 3.25[1.14,9.24]

supine) Cl)

4 Adverse effects: 2. Hypersalivation 1 25 Risk Ratio (M-H, Fixed, 95% 2.171[0.87,5.37]
Cl)

5 Adverse effects: 4. Difficulty concen- 1 25 Risk Ratio (M-H, Fixed,95%  4.33[0.56, 33.53]

trating Cl)

6 Adverse effects: 5. Somnolence 1 25 Risk Ratio (M-H, Fixed, 95% 1.08[0.18, 6.53]

Cl)

Antipsychotic medication for childhood-onset schizophrenia (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Adverse effects: 7. Hypertension 1 25 Risk Ratio (M-H, Fixed, 95% 2.89[0.99, 8.42]
Cl)

8 Adverse effects: 1. Enuresis 1 25 Risk Ratio (M-H, Fixed, 95% 5.421[0.73,39.97]
Cl)

9 Adverse effects: 10. Drop in absolute 1 25 Risk Ratio (M-H, Fixed, 95% 2.17[0.22,20.94]

neutrophil count below 1500 cells/mi- Cl)

crolitre

10 Leaving the study early - due to 1 25 Risk Ratio (M-H, Fixed, 95% 0.36 [0.02, 8.05]

rapid deterioration in mental state Cl)

Analysis 2.1. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only
short term), Outcome 1 Global state: 1. Not showing any response (CGI-S).

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Shaw 2006 5/12 4/13 B 100% 1.35[0.47,3.89]
Total (95% CI) 12 13 ’ 100% 1.35[0.47,3.89]
Total events: 5 (Clozapine), 4 (Olanzapine) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.56(P=0.57) ‘

1

Favours clozapine  0.01 0.1 10 100 Favours olanzapine

Analysis 2.2. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only
short term), Outcome 2 Global state: 2. Worsening of symptoms (CGI-S).

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 0/12 2/13 100% 0.22[0.01,4.08]

Total events: 0 (Clozapine), 2 (Olanzapine)

Heterogeneity: Not applicable

Total (95% Cl) 12 13— — 100% 0.22[0.01,4.08]

Test for overall effect: Z=1.02(P=0.31)

Favours clozapine ~0-01 0.1 1 10 100 Favours olanzapine
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Analysis 2.3. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only
short term), Outcome 3 Adverse effects: 1. Anticholinergic adverse effects.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.3.1 constipation ‘
Shaw 2006 2/12 2/13 B 100% 1.08[0.18,6.53]
Subtotal (95% CI) 12 13 ‘ 100% 1.08[0.18,6.53]

Total events: 2 (Clozapine), 2 (Olanzapine)

Heterogeneity: Not applicable
Test for overall effect: Z=0.09(P=0.93)

2.3.2 ECG anomalies
Shaw 2006 2/12 1/13 e
Subtotal (95% ClI) 12 13

100% 2.17[0.22,20.94]
100% 2.17[0.22,20.94]

1

Total events: 2 (Clozapine), 1 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=0.67(P=0.5)

2.3.3 tachycardia (>100 beats/minute supine)
Shaw 2006 9/12 3/13
Subtotal (95% Cl) 12 13

100% 3.25[1.14,9.24]
100% 3.25[1.14,9.24]
Total events: 9 (Clozapine), 3 (Olanzapine)
Heterogeneity: Not applicable

Test for overall effect: Z=2.21(P=0.03)

.|

Favours clozapine ~ 0-01 0.1 1 10 100 Favours olanzapine

Analysis 2.4. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS
(only short term), Outcome 4 Adverse effects: 2. Hypersalivation.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 8/12 4/13 e 100% 2.17[0.87,5.37]
Total (95% Cl) 12 13 i 100% 2.17[0.87,5.37]

Total events: 8 (Clozapine), 4 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=1.67(P=0.1)

Favours clozapine 01 02 0.5 1 2 5 10 Favoursolanzapine

Analysis 2.5. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS
(only short term), Outcome 5 Adverse effects: 4. Difficulty concentrating.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 412 113 e 100% 4.33[0.56,33.53]
Total (95% CI) 12 13 e 100% 4.33[0.56,33.53]
Total events: 4 (Clozapine), 1 (Olanzapine)

Favours clozapine ~ 0.01 0.1 1 10 100 Favours olanzapine
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Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Heterogeneity: Not applicable
Test for overall effect: Z=1.4(P=0.16)

Favours clozapine

0.01 0.1 1 10 100 Favours olanzapine

Analysis 2.6. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS
(only short term), Outcome 6 Adverse effects: 5. Somnolence.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 2/12 2/13 B 100% 1.08[0.18,6.53]
Total (95% Cl) 12 13 ‘ 100% 1.08[0.18,6.53]

Total events: 2 (Clozapine), 2 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=0.09(P=0.93)

Favours clozapine

R B
- 1 10 100 Favours olanzapine

Analysis 2.7. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS
(only short term), Outcome 7 Adverse effects: 7. Hypertension.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 8/12 3/13 e 100% 2.89[0.99,8.42]
Total (95% CI) 12 13 e 100% 2.89[0.99,8.42]
Total events: 8 (Clozapine), 3 (Olanzapine)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.94(P=0.05)

Favours clozapine 01 02 0.5 1 2 5 10

Favours olanzapine

Analysis 2.8. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS
(only short term), Outcome 8 Adverse effects: 1. Enuresis.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 5/12 113 - B 100% 5.42[0.73,39.97]
Total (95% CI) 12 13 e 100% 5.42[0.73,39.97]
Total events: 5 (Clozapine), 1 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=1.66(P=0.1)

Favours clozapine 001 0.1 1 10 100

Favours olanzapine
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Analysis 2.9. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short term),
Outcome 9 Adverse effects: 10. Drop in absolute neutrophil count below 1500 cells/microlitre.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 212 113 B 100% 2.17[0.22,20.94]
Total (95% ClI) 12 13 e 100% 2.17[0.22,20.94]
Total events: 2 (Clozapine), 1 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=0.67(P=0.5)

6.01 011 1 1‘0 106

Analysis 2.10. Comparison 2 ATYPICAL vs ATYPICAL ANTIPSYCHOTICS (only short

Favours clozapine

Favours olanzapine

term), Outcome 10 Leaving the study early - due to rapid deterioration in mental state.

Study or subgroup Clozapine Olanzapine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shaw 2006 0/12 1/13 = 100% 0.36[0.02,8.05]
Total (95% Cl) 12 13 e 100% 0.36[0.02,8.05]
Total events: 0 (Clozapine), 1 (Olanzapine)
Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.52)

6.001 011 1 1‘0 100(;

Favours clozapine

Comparison 3. TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short term)

Favours olanzapine

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Global state: Unchanged or worse 1
(CGl)

Risk Ratio (M-H, Fixed, 95% Cl)

Subtotals only

60

Risk Ratio (M-H, Fixed, 95% Cl)

0.86[0.48, 1.53]

60

Risk Ratio (M-H, Fixed, 95% CI)

0.92[0.69, 1.21]

1.1 Anxiety 1
1.2 Regressive behaviour 1
2 Adverse effects: 1. All adverse ef- 1

fects (TESS)

30

Risk Ratio (M-H, Fixed, 95% Cl)

1.13[0.60, 2.11]

3 Adverse effects: 2. Extrapyramidal 2
adverse effects (TESS)

90

Risk Ratio (M-H, Fixed, 95% Cl)

1.2[0.58, 2.46]

4 Adverse effects: 3. Weight gain 1
(TESS)

30

Risk Ratio (M-H, Fixed, 95% Cl)

0.86[0.64, 1.14]
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Analysis 3.1. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS
(only short term), Outcome 1 Global state: Unchanged or worse (CGl).
Study or subgroup Fluphenazine Haloperidol Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 Anxiety ‘
Faretra 1970 12/30 14/30 B 100% 0.86(0.48,1.53]
Subtotal (95% Cl) 30 30 - 100% 0.86[0.48,1.53]
Total events: 12 (Fluphenazine), 14 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=0.52(P=0.6)
3.1.2 Regressive behaviour
Faretra 1970 22/30 24/30 B 100% 0.92[0.69,1.21]
Subtotal (95% ClI) 30 30 ‘ 100% 0.92[0.69,1.21]
Total events: 22 (Fluphenazine), 24 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=0.61(P=0.54)
Favours fluphenazine 01 02 0.5 1 2 5 10 Favours haloperidol
Analysis 3.2. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only
short term), Outcome 2 Adverse effects: 1. All adverse effects (TESS).
Study or subgroup Fluphenazine Haloperidol Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Engelhardt 1973 9/15 8/15 B 100% 1.13[0.6,2.11]
Total (95% Cl) 15 15 * 100% 1.13[0.6,2.11]

Total events: 9 (Fluphenazine), 8 (Haloperidol)
Heterogeneity: Not applicable
Test for overall effect: Z=0.37(P=0.71)

Favours fluphenazine

0.1

0.2

0.5

|
1 5 10

N

Favours haloperidol

Analysis 3.3. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS (only short
term), Outcome 3 Adverse effects: 2. Extrapyramidal adverse effects (TESS).

Study or subgroup Fluphenazine Haloperidol Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Engelhardt 1973 8/15 4/15 -1 40% 2[0.76,5.24]
Faretra 1970 4/30 6/30 —B— 60% 0.67[0.21,2.13]
Total (95% Cl) 45 45 —~l— 100% 1.2[0.58,2.46]
Total events: 12 (Fluphenazine), 10 (Haloperidol)
Heterogeneity: Tau?=0; Chi*=2.07, df=1(P=0.15); 1>=51.62%
Test for overall effect: Z=0.5(P=0.62)

6.1 012 015 1 ‘2 é 1(;

Favours fluphenazine

Favours haloperidol
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Analysis 3.4. Comparison 3 TYPICAL vs TYPICAL ANTIPSYCHOTICS
(only short term), Outcome 4 Adverse effects: 3. Weight gain (TESS).
Study or subgroup Fluphenazine Haloperidol Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Engelhardt 1973 12/15 14/15 -.- 100% 0.86[0.64,1.14]
Total (95% CI) 15 15 # 100% 0.86[0.64,1.14]

Total events: 12 (Fluphenazine), 14 (Haloperidol)

Heterogeneity: Not applicable
Test for overall effect: Z=1.05(P=0.29)

_
1

Favours fluphenazine 01 02 0.5 2 5 10 Favours haloperidol
ADDITIONAL TABLES
Table 1. Suggested design of study
Type of study Patients Interventions Outcomes Notes

Allocation: ran-
dom

Blinding: blind
orindependent
raters.

Diagnosis: Children
with a diagnosis of
schizophrenia ac-
cording to standard
diagnostic criteria.

1. Typical or
‘conventional’
antipsychotic
drugs.

Death; leaving the study early; service utilisation
outcomes; clinical response *; change in global
state*; educational attainment*; behaviour; ex-
trapyramidal adverse effects*; other adverse ef-
fects; Body Mass Index*; social functioning; eco-

*Denotes prima-
ry outcomes of
interest.

Duration: min- Age:under 13years 2. Atypical an- nomic outcomes; Quality of life/satisfaction with
imum one year old at the time di- tipsychotic care for either recipients of care or carers; and
follow-up agnosis. drugs cognitive functioning
Sex: male and fe-
male. 3. Placebo Outcomes should be grouped according to time
N=300* periods: short term (up to three months), medi-
um term (three months to one year) and long
term (more than one year).
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