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Theprimarypurpose of this studywas to compare changes in
cognition in early-onset psychosis after 6-months treatment
with quetiapine or olanzapine. This is a randomized, single-
blind, 6-month study in 50 adolescents with a diagnosis of
early-onset psychosis. Patients were randomized to quetia-
pine (n 5 24)orolanzapine (n 5 26).A thoroughneuropsy-
chological battery was administered at baseline and after
6-month treatment. Out of the total sample included in
the study, 32 patients completed at least 6-months treatment
with the assigned medication (quetiapine, n 5 16; olanza-
pine, n 5 16). No changes were observed in cognitive per-
formance after 6-month treatment with quetiapine or
olanzapine. Although some trends toward cognitive im-
provement were observed for the olanzapine group after
6-month treatment, neither group showed statistically sig-
nificant gains. Furthermore, there was no evidence of any
differential efficacy of olanzapine or quetiapine on cognitive
improvement in this sample of adolescents with psychosis.
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Introduction

Impairments in cognition are a core feature of schizo-
phrenia1–5 and are already present in patients with
early-onset schizophrenia (EOS),6–8 as well as in children
with related disorders such as psychotic disorder not oth-

erwise specified (NOS),9 and bipolar disorder.10

There is evidence supporting that specific impairments
in cognitive performance, such as verbal memory-working
memory and long-term memory, executive functioning,
and vigilance, are related to low functional outcomes.11,12

Cognitive impairments may have more functional reper-
cussions in adolescents with early-onset psychosis than
in adults because they interfere with a period of time cru-
cial for social, emotional, and academic development.
Thus, these impairments could result in more disabled
occupational functioning, social attainment, and indepen-
dent living.

Despite increasing interest in the study of the cognitive
effectiveness of antipsychotic medications and the poten-
tially detrimental effects of other concomitant agents,
such as anticholinergics,13 there is no current pharmaco-
logical treatment aimed specifically at treating cognition
in patients with psychosis. Guidelines for pharmacolog-
ical trials on the treatment of cognition in schizophrenia
have been published recently.14 Given the relationship
between cognition and functional outcome,15,16 and
that functional impairment is one of the largest indirect
costs of psychosis, cognitive enhancement in patients
with these disorders could have substantial benefits to
society.

Antipsychotic medications have been shown to be effec-
tive in improving psychotic symptomatology in both
adult17 and pediatric populations.18 However, there is still
no evidence that these drugs are efficacious for cognitive
impairment. A review of the adult literature suggests that
first-generation antipsychotics (FGAs) may have a detri-
mental effect on motor functions in the acute phases of
treatment (especially during the first 4–8 wk), with low im-
pact on cognitive functioning.19 Some measures of sus-
tained attention and vigilance have shown minimal
improvement during treatment of acute symptomatology,
but long-term treatment (>8 wk) with FGAs does not
seem to have enhancing cognitive effects.20–23

With respect to the effects of second-generation anti-
psychotics (SGAs) on adult cognitive performance, com-
prehensive reviews indicate that longitudinal treatment
with these medications is associated with improved
scores in cognitive tasks compared with treatment with
FGAs.24,25 Furthermore, the pattern of improvement
differs from drug to drug.26 Risperidone seems to have
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a beneficial effect on working memory, clozapine on ver-
bal fluency and attention,27 and olanzapine on perfor-
mance in explicit memory tasks,28 independent of any
influences related to symptoms or motor effects.29 The
beneficial effects of SGAs over FGAs need to be inter-
preted cautiously, however. The dosages of FGAs have
typically been much higher than those of SGAs, increasing
the risk of extrapyramidal symptoms and therefore the
need for anticholinergic treatment, which may have an ad-
verse effect on cognition,30 and a recent study has not
shown differences in the magnitude of cognitive improve-
ment between treatment with haloperidol and treatment
with SGAs in patients with schizophreniform disorder
or first-episode schizophrenia.31 According to Buchanan
et al,14 the primary effect of antipsychotics on cognition
in schizophrenia has not been proven.

Drug therapy in child and adolescent populations
should focus not only on clinical efficacy and tolerability
but also on broader domains to ensure the best possible
outcome in terms of cognitive functioning and related ev-
eryday social and academic functioning, well-being,
treatment adherence, and family burden.32 The only
study evaluating FGA efficacy on cognition in patients
with EOS did not find cognitive enhancement in a sus-
tained attention task after 35 days of treatment with
thioridazine (n = 5) or tiotixene (n = 6). Furthermore,
it found a decline in attentional performance in those
individuals who reported sedation as a side effect.33

Even though there is evidence that SGAs may have en-
hancing effects on cognition, as indicated by studies in
adult patients with psychotic symptoms, we have not
found any studies in the literature that support this hy-
pothesis in a child-adolescent population. To our knowl-
edge, there are no prior studies comparing the cognitive
efficacy of different SGAs in pediatric populations with
psychosis. The main goal of this study was to compare
changes in cognitive performance in adolescents with
early-onset psychosis after 6 months’ treatment with que-
tiapine or olanzapine, and establish whether cognitive
changes are related to symptom reduction.

Methods

Study Design

This is a comparative, randomized, single-blind, parallel
group study to evaluate the cognitive efficacy of quetia-
pine and olanzapine in early-onset psychosis.

Subjects

Fifty adolescents, aged 12–18 years, consecutively admit-
ted to the Adolescent Unit of ‘‘Gregorio Marañón’’
University General Hospital (Madrid, Spain) with a diag-
nosis of psychosis. Diagnostic information was collected at
baseline using the Kiddie-Sads-Present and Lifetime Ver-
sion and was confirmed at 6 months per Diagnostic and

Statistical Manual of Mental Disorders (Fourth Edition)
(DSM-IV) criteria. Four experienced psychiatrists from
the adolescent unit interviewed participants and adminis-
tered diagnostic, psychiatric, safety, and tolerability (side
effect) scales (reported elsewhere) over 6 research visits.
Psychotic symptoms were assessed using the Positive
and Negative Syndrome Scale (PANSS). Intraclass corre-
lation coefficients for the 4 psychiatrists ranged from 0.72
to 0.96. There was continuous clinical follow-up to ensure
treatment tolerance and adherence. Both male and female
subjects were considered eligible for the study if they spoke
Spanish as a first language. The Internal Review Board
approved all procedures, including recruitment and con-
sent. Written informed consent was obtained from parents
or legal guardians, and assent was obtained from partic-
ipants. We excluded subjects if they met DSM-IV criteria
for substance abuse or pervasive developmental disorder,
suffered from any organic central nervous system disorder,
had a history of traumatic brain injury with loss of con-
sciousness, or were pregnant or breast feeding. Vocabulary
and block design from the Wechsler Adult Intelligence
Scale—III for patients aged 16 years and older and from
the Wechsler Intelligence Scale for Children—Revised for
patientsyoungerthan16yearswereadministeredatbaseline
in order to estimate total IQ and exclude patients with IQs
lower than 70 who, in addition, had a clinical criterion of
impaired functioning prior to the onset of the disorder.

Six-month diagnoses for the total sample were 17
patients with schizophrenia (quetiapine, n = 8; olanzapine,
n = 9), 13 with bipolar disorder (quetiapine, n = 8; olan-
zapine, n = 5), and 20 with ‘‘other’’ psychotic disorders
(quetiapine, n = 8; olanzapine, n = 12). The classification
of ‘‘other’’ included psychosis NOS (quetiapine, n = 2;
olanzapine, n = 4), schizoaffective disorder (quetiapine,
n = 2; olanzapine, n = 3), schizophreniform disorder
(quetiapine, n = 2; olanzapine, n = 2), and major depres-
sive episode with psychotic symptoms (quetiapine, n = 2;
olanzapine, n = 3). The time of onset of the first positive
symptom was determined retrospectively by questioning
parents or guardians about previous positive symptom-
atology. All patients had a first episode of psychosis last-
ing less than 2 years after onset of the first positive
symptom.

One patient randomized to the olanzapine group, diag-
nosed with schizophrenia, refused to complete the neuro-
psychological assessment at baseline, and was therefore
not included in the statistical analyses. The remaining
study sample consisted of 24 patients in the quetiapine
group and 25 patients in the olanzapine group. The
per-protocol (PP) sample consisted of 16 patients in
the quetiapine group and 16 in the olanzapine group.
The main reasons for withdrawal from the study were
(a) loss to follow-up (quetiapine, n = 3; olanzapine,
n = 4), (b) symptom remission (quetiapine, n = 0; olanza-
pine, n = 1), (c) persistence of poor treatment compliance
(quetiapine, n = 1; olanzapine, n = 0), (d) lack of clinical
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response (quetiapine, n = 4; olanzapine, n = 2), and (e)
change of treatment (quetiapine, n = 0; olanzapine,
n = 2) (see figure 1).

Randomization

Stratified random sampling into quetiapine or olanzapine
groups was conducted according to 2 participant charac-
teristics: age and gender.

Medication

Adolescents were randomized into 1 of 2 treatment
groups: quetiapine (n = 24) or olanzapine (n = 26). Ado-
lescents continued with the same medication for a mini-
mum of 6 months when no serious adverse clinical effects
were observed. Doses were adjusted by the clinician
depending on efficacy and tolerability. In order to pro-
vide some treatment to the patient while the study was
being presented to the family and the informed consent
was being obtained, all patients were stabilized on risper-
idone 2–6 mg, with doses decided by the clinician, for 3–5
days prior to randomization.

Twenty-one patients received adjunctive pharmacolog-
ical treatments during the 6-month follow-up (see table 1).
Antipsychotic medications other than the study medica-
tions were not permitted throughout the clinical trial.

Treatment adherence was monitored with self-reports
of patients and their parents or legal guardians.

Measures of Cognitive Outcome

A comprehensive neuropsychological battery assessing
attention, working memory, learning and memory, exec-
utive functions, and neurological soft signs was adminis-
tered at baseline and after 6-month treatment to examine

cognitive changes. The selected battery was chosen based
on those cognitive functions previously reported to be im-
paired in schizophrenia and related disorders34,35 and the
measurement and treatment research to improve cogni-
tion in schizophrenia battery.36

In order to obtain summary scores for each cognitive
domain, raw scores of selected individual measures
from different tests (see table 2) were converted into z
scores (based upon baseline test performance of the entire
sample) and combined by calculating the arithmetic mean
of the individual tests that composed each specific dimen-
sion, according to the psychometric characteristics of the
tests.37,38 All z scores were calculated in such a way that
higher scores always reflected better performance.

Masters- and PhD-level neuropsychologists, blind to
pharmacological treatment, evaluated the patients within
4 weeks of enrollment in the study. The neuropsychologists
had previously demonstrated reliability in administering
and scoring the cognitive and neurological scales (interrater
reliability estimates (j) exceeded 0.85 for all instruments).

Data Analysis/Statistical Methods

Descriptive statistics are provided for all data, broken
down by treatment group and time of assessment. Dis-
crete variables are described using frequencies and per-
centages. Mean, SD, and sample size are provided for
continuous variables. All statistical tests were 2 tailed;
a (level of significance) was 5%. Continuous variables
were tested with the Mann-Whitney U test in the event
of a skewed distribution. Discrete variables were ana-
lyzed with a v2 test. Cognitive efficacy was examined us-
ing PP analyses, with data from eligible patients who
finished the planned 6-month pharmacological treatment

Fig. 1. Subject Flowchart.
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and completed part of the neuropsychological tasks both
at baseline and the 6-month assessment. Cases in which
no data were obtained after baseline were rejected.

A repeated-measures analysis of variance was used to
compare cognitive efficacy of SGAs after 6-month treat-
ment. Time of evaluation (baseline or 6 mo) was the
within-subject variable and treatment group (quetiapine
or olanzapine) the between-subject.

To examine changes in cognitive functioning after 6-
month treatment, we used separate Wilcoxon tests for
the 2 treatment groups. Associations between symptoms
(measured by the PANSS positive, negative, and total
score) and cognitive measures were assessed at baseline
and day 180 (6 mo) by means of a Spearman correlation.

The statistical package SPSS 12.0.1 was used for all
analyses.

Results

Subjects

Tables 3 and 4 present sociodemographic and clinical
characteristics of study subjects. The subjects’ ages ranged
from 14–17 years, with a mean age of 16.3 6 1.1 years for
the quetiapine group and 15.6 6 1.6 years for the olanza-

pine group. The total sample consisted of 38 males and 11
females, most of them Caucasian. All patients were single
and lived with parents or guardians. Time elapsed since the
first psychotic symptom was approximately 5 months for
delusions (quetiapine, 6 6 6 mo; olanzapine, 4 6 3 mo) and
3 months for hallucinations (quetiapine, 4 6 6 mo; olanza-
pine,2.561.7mo).Nosignificantdifferenceswereobserved
betweenthe2treatmentarmsforsociodemographicfactors,
except race distribution (v2; P < .05). There was a higher
proportion of Hispanic patients in the olanzapine group.
Parental education and socioeconomic status were similar
in both groups.

Medication

In the total sample, there were 38 adolescents naive to
antipsychotics (83.3% of the quetiapine group and

Table 1. Prior and Adjunctive Pharmacological Treatments

Quetiapine Olanzapine

Treatment prior to
enrollment
in the study

n %a %b n %a %b

Total patients with prior
treatmentc

8 33.3 100.0 15 57.7 100.0

Anticholinergics 0 0.0 0.0 1 3.8 6.7
Benzodiazepines 2 8.3 25.0 5 19.2 33.3
Antidepressants 4 16.7 50.0 5 19.2 33.3
Antipsychotics 4 16.7 50.0 8 30.8 53.33

Adjunctive treatment
during participation
in the study

n %a — n %a —

Total patients with
adjunctive treatmentc

21 87.5 — 21 80.8 —

Anticholinergics 3 12.5 — 8 30.8 —
Beta-blockers 2 8.3 — 1 3.8 —
Benzodiazepines 14 58.3 — 17 65.4 —
Antidepressants 8 33.3 — 10 38.5 —
Anticonvulsants 7 29.2 — 7 26.9 —
Lithium 6 25.0 — 2 7.7 —
Pain killers 2 8.3 — 0 0.0 —
Iron compounds 1 4.2 — 0 0.0 —
Nonsteroidal anti-

inflammatory drugs
1 4.2 — 0 0.0 —

Cough medication 1 4.2 — 0 0.0 —

aPercentage calculated based on the total sample (quetiapine, n =
24; olanzapine, n = 25).
bPercentage calculated based on the sample with prior treatment
(quetiapine, n = 8; olanzapine, n = 14).
cThere were no significant differences between the 2 treatment
groups (v2; P > .05).

Table 2. Neuropsychological Assessment by Cognitive Domain

Cognitive Domain Neuropsychological Variable

Attention WAIS-IIIa digits forwardb

Time to complete TMT-Ac

Number of correct responses
in SRTd

Working memory WAIS-III digits backwardb

WAIS-III letter-number Sb,e

Learning and
memory

TAVECf total learning

TAVEC short-term free recall
TAVEC long-term free recall
TAVEC recognition

Executive functions Time to complete TMT-Bg

STROOP interference score
Number of words on the FASh

Number of words on the COWATi

(animals)
WCSTj number of categories
WCST persev errors (%)k

Neurological
soft signs

NESl sensory integration

NES motor coordination
NES SCMAm

NES other
NES total number of signs
NES total score

aWAIS-III: Wechsler Adult Intelligence Scale, Third Edition.
bNumber of longest series achieved.
cTMT-A: Trail Making Test, part A.
dSRT: Seashore Rhythm Test.
eLetter-number S: letter-number sequencing.
fTAVEC: Spanish version of the California Verbal Learning
Test.
gTMT-B: Trail Making Test, part B.
hFAS: verbal fluency test.
iCOWAT: Control Oral Word Association Test.
jWCST: Wisconsin Card Sorting Test.
kPersev errors (%): percentage of perseverative errors.
lNES: Neurological Evaluation Scale.
mSCMA: sequencing of complex motor acts.
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69.2% of the olanzapine group). Table 1 describes treat-
ments prior to enrollment in the study.

Mean antipsychotic doses at 6 months were 532.8 mg/d
of quetiapine and 9.7 mg/d of olanzapine. Mean treat-
ment time was similar in both groups, with 143.75 6

68 days for quetiapine and 144.1 6 62.5 days for olanza-
pine. Concomitant medications during the study are
provided in table 1.

Psychopathology

Table 5 shows improvement in symptoms after treatment
with quetiapine (PANSS positive: W = �2.028, P = .043;

PANSS total: W = �2.197, P = .028) and olanzapine
(PANSS positive: W = �2.366, P = .018; PANSS total:
W = �2.201, P = .028). Significant decreases on the
PANSS negative subscale were observed only for the
quetiapine group (quetiapine:W=�2.533,P = .011; olan-
zapine:W=�0.210,P = .833).Thesignificantreductionin
the PANSS after 6-month treatment with quetiapine and
olanzapinedidnotdifferamonggroups(allPvalues> .05).

Symptom reduction was accompanied by a significant
improvement in the General Assessment of Functioning
(GAF) Scale (P < .01 for both treatment arms).

Detailed information about GAF scores across visits,
as well as efficacy and safety, and tolerability measures
are provided in a separate article.39

Cognition

Between-GroupBaselineComparison. Table 6 shows the
mean raw neuropsychological test scores at baseline and
after 6 months of treatment with quetiapine and olanza-
pine. Adolescents randomized to quetiapine showed bet-
ter performance than those randomized to olanzapine in
individual tests measuring working memory (digits back-
ward and letter-number sequencing), executive functions
(Trail Making Test, part B), and neurological soft
signs (sequencing of complex motor acts). However, sig-
nificant differences disappeared when we calculated the

Table 3. Sociodemographic Characteristics

Variables

Quetiapine Olanzapine Analysis

n Mean SD n Mean SD Statistic dfa P

Age (y)b 24 16.3 1.1 25 15.7 1.4 U — .192
Years of Educationb 24 8.33 1.42 25 8.43 2.10 U — .909
Estimated IQb 23 81.30 25.4 22 76.32 22.1 U — .420

n %c — n %c — Statistic df P

Sexd 24 100.0 — 25 100 — v2 1 .999
Male 19 79.2 — 19 76 —
Female 5 20.8 — 6 24 —

Race or ethnic groupe 24 100.0 — 25 100 — v2 3 .013
Caucasian 21 87.5 — 19 76 —
Caribbean Black 2 8.3 — 0 0 —
Hispanic 0 0.0 — 6 24 —
Gipsy 1 4.2 — 0 0 —

Parental socioeconomic
(Hollingshead Redlich)d

8 100.0 — 9 100 — v2 2 .689

I 0 0.0 — 0 0 —
II 0 0.0 — 0 0 —
III 2 25.0 — 4 44.4 —
IV 3 37.5 — 2 22.2 —
V 3 37.5 — 3 33.3 —

aNot applicable when using the Mann-Whitney U test.
bNo significant differences were observed between the 2 treatment groups (Mann-Whitney U, P > .05).
cPercentage calculated based on the total randomized sample (quetiapine, n = 24; olanzapine, n = 26).
dNo significant differences were observed between the 2 treatment groups (v2, P > .05).
eSignificant differences were observed between the two treatment groups (v2, P < .05).

Table 4. Clinical Characteristics

Variables

Quetiapine Olanzapine Analysis

n Mean n Mean Statistic df P

DSM-IV Diagnosisa 24 100 25 100 v2 2 .513

Schizophrenia 8 33.3 8 32

Bipolar disorder 8 33.3 5 19.2

Other psychoses 8 33.3 12 46.2

aNo significant differences were observed between the 2
treatment groups (v2, P > .05). DSM-IV, Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition).
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Bonferroni-adjusted P value (0.05/21) to correct for mul-
tiple comparisons (see table 6).

Mean cognitive domain scores as well as changes in
performance are summarized in table 7. Patients treated
with olanzapine scored lower in the attention domain
(U = 64.000, P = .046) than patients treated with quetia-
pine.

A significant association was found between the
PANSS negative subscale and performance at baseline
on the working memory domain for patients treated
with quetiapine (q = �0.523, P = .038). For the olanza-
pine group, associations were observed between perfor-
mance at baseline on working memory and the
PANSS positive subscale (q = �0.499, P = .049) and
between working memory and the PANSS total score
(q = �0.583, P = .018).

Completers Vs Noncompleters. Years of education and
estimated IQ were not statistically different between
patients who did and did not complete the study in either
of the treatment groups.

No significant effect of ending the study was found for
the olanzapine group on any of the cognitive domains or
subscales of the PANSS. Patients randomized to quetia-
pine who did not complete the study scored lower at base-
line on the working memory (U = 29.500, P = .034) and
learning and memory (U = 25.000,P = .024) domains, al-

though significance disappeared with Bonferroni correc-
tion. No differences were observed on PANSS subscales.

Between-Group 6-Month Comparison. No significant
differences were observed for individual measures or cog-
nitive domains (attention: U = 71.000, P = .138; working
memory: U = 89.500, P = .23; learning and memory:
U = 110.000, P = .69; executive functions: U = 45.000,
P = .12) after 6 months of treatment with either quetia-
pine or olanzapine.

Changes in Quetiapine Vs Olanzapine Over Time. When
looking at longitudinal changes in table 7, the olanzapine
group shows a trend toward enhancement in the learning
and memory domain.

No differences were observed when we analyzed the in-
teraction between time of assessment and treatment arm.

No associations were observed between change in cog-
nitive performance and changes in PANSS scores for any
of the treatment groups.

Discussion

The main goal of this study was to assess the cognitive
efficacy of SGAs, quetiapine and olanzapine, in a sample
of adolescents with early-onset psychosis. Despite clinical
improvement in psychosis, our results did not demon-
strate enhancement in any of the cognitive measures
assessed over a 6-month treatment period with either que-
tiapine or olanzapine. No significant differences were ob-
served between the 2 treatment arms at the 6-month
evaluation; thus, we do not have evidence proving greater
efficacy of one SGA over the other for treatment of cog-
nitive deficits in early-onset psychosis.

To our knowledge, this is the first clinical trial of an-
tipsychotic pharmacological treatments in adolescents
that aims to examine cognitive effectiveness rather than
acute clinical efficacy and tolerability. Thus, we cannot
contrast our results with previous outcomes in pediatric
populations. When compared with a sample of drug-na-
ive young adults presenting first-episode schizophrenia-
spectrum psychosis, our results are consistent with those
observed in that population. Malla et al40 failed to ob-
serve differences in cognitive performance after 1 year
of treatment with risperidone or olanzapine. Although
they reported subtle within-group cognitive enhance-
ment, they did not clarify whether this might be second-
ary to improvement in psychotic symptomatology.40

On the other hand, the majority of studies in adult
patients report beneficial effects of SGAs on executive
functions, verbal memory, speed of processing, and
working memory. Patients treated with olanzapine im-
proved their performance in explicit memory tasks,28

although significantly better performance in verbal mem-
ory may disappear, compared with a group of patients
treated with other conventional antipsychotics and

Table 5. PANSS Descriptive Scores Across Visits

Quetiapine Olanzapine

n Mean SD n Mean SD

PANSS positive
Baseline 16 22.3 7.4 16 27.3 4.1
Day 7 16 17.2 5.8 13 17.9 8.3
Day 15 16 14.8 5.7 15 15.3 5.2
Day 30 15 13.5 4.1 16 14.6 6.3
Day 90 16 13.3 3.8 16 11.1 4.4
6 mo 16 13.6 3.8 16 12.9 5.1

PANSS negative
Baseline 16 20.6 6.7 16 26.1 7.1
Day 7 16 17.1 5.9 14 23.1 6.5
Day 15 16 15.6 5.3 14 21.1 8.4
Day 30 15 16.3 3.8 15 18.5 6.5
Day 90 16 15.1 3.9 14 18.4 6.1
6 mo 14 15.4 4.7 13 20.9 6.2

PANSS total
Baseline 14 86.8 22.3 16 107.3 21.1
Day 7 15 69.1 16.6 12 83.8 24.5
Day 15 15 63.2 21.3 12 73.7 23.2
Day 30 15 62.8 14.5 15 64.9 19.8
Day 90 15 58.5 14.4 14 59.7 13.7
6 mo 13 62.7 16.3 12 65.2 15.5

Note: Significant changes were observed (across visits) for both
treatment arms (P < .05). PANSS, Positive and Negative
Syndrome Scale.
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risperidone for 6 months, after covarying for baseline
assessments.41 Risperidone showed a significant im-
provement, after 3-month treatment, in tasks assessing
executive functioning, attention and vigilance, processing
speed, and memory in a double-blind study comparing
risperidone vs haloperidol in first-episode schizophrenia
patients.42 Studies with quetiapine indicate general cog-
nitive improvement after 6-month treatment, with im-
provement in verbal reasoning and fluency compared
with individuals treated with haloperidol.43 Enhanced
cognitive changes after treatment with quetiapine have
been reported to be greater than those described in treat-
ment-resistant patients receiving clozapine,44 although
lesser compared with individuals at an earlier stage of
the illness treated with olanzapine.45 Nevertheless, we
should be cautious when interpreting cognitive efficacy
data on SGAs, as differences in sample characteristics,

as well as other methodological weaknesses such as short
treatment duration, no FGA comparator, or inattention
to anticholinergic effects, may encumber comparison
among studies.24,46,47 In a recent article examining the neu-
rocognitive effects of several SGAs and a moderate po-
tency FGA, perphenazine, in 817 patients, a small
improvement in cognitive performance after 2 months
of treatment was reported; this was comparable among
all antipsychotics, including the typical drug. These results
are in contrast to previous studies and suggest the need for
new research protocols using lower dosages or moderate
potency FGAs, with broader inclusion criteria that better
reflect the clinical population and that control for second-
ary improvements (eg, improvements in psychotic symp-
toms) in order to make results more widely applicable.30

Further lines of work find cognitive improvement, even
after 8-week treatment,48 apparently not attributable to

Table 6. Mean Raw Scores on Neuropsychological Testing: Baseline and 6 Months

Cognitive Tasks

Quetiapine Olanzapine Analysis

Baseline 6 months Baseline 6 months

Baseline
(Quetiapine Vs
Olanzapine)

6 months
(Quetiapine Vs
Olanzapine)

n Mean SD n Mean SD n Mean SD n Mean SD Significancea Significancea

Vocabulary 15 37.5 12.6 — — — 15 31.3 12.1 — — — U = 77.00, P = .14 —

Block design 16 34.4 12.8 — — — 16 33.6 16.1 — — — U = 120.50, P = .78 —

Attention
TMT-A 16 38.6 16.0 16 31.8 11.6 16 44.7 23.0 16 36.9 12.3 U = 115.00 P = .62 U = 94.00, P = .20
SRT 14 26.2 2.6 15 25.8 3.8 16 21.9 6.8 14 24.0 4.8 U = 71.50 P = .09 U = 81.00, P = .29
Digits forward 16 5.9 1.2 16 5.8 1.1 16 5.4 1.1 16 5.5 1.0 U = 90.00, P = .14 U = 104.00, P = .34

Working memory
Digits backward 16 4.8 1.2 16 4.4 1.8 16 3.9 1.3 16 3.7 1.0 U = 71.50, P = .03 U = 85.00, P = .10
Letter-number S 16 4.8 1.3 15 4.9 5.7 16 3.9 1.0 16 4.3 1.0 U = 73.50, P = .03 U = 97.50, P = .36

Learning and memory (TAVEC)
Total learning 15 47.2 9.1 15 49.9 11.9 16 44.4 10.5 16 52.3 12.7 U = 97.00, P = .36 U = 108.50, P = .65
Short-term free

recall
15 10.1 3.0 15 11.3 3.2 16 9.5 3.0 16 11.1 3.1 U = 108.00, P = .63 U = 118.00, P = .94

Long-term free
recall

15 9.9 3.2 15 10.7 4.2 16 10.1 3.1 16 11.4 3.7 U = 116.00, P = .87 U = 106.00 P = .59

Recognition 15 13.9 2.2 15 14.7 2.1 16 15.2 0.1 16 14.3 2.5 U = 81.50, P = .11 U = 110.00, P = .68

Executive functions
Categories 16 4.7 1.7 16 4.4 1.9 15 4.1 2.0 16 4.2 2.5 U = 98.00, P = .36 U = 123.50, P = .86
Persev errors (%) 16 16.7 8.1 16 13.9 9.1 16 28.4 21.2 16 21.3 21.2 U = 95.50, P = .22 U = 107.50, P = .44
Interference 16 �2.9 9.7 15 �1.1 10.4 16 �2.6 6.9 16 �2.8 8.1 U = 124.50, P = .90 U = 111.50, P = .74
TMT-B 16 100.9 68.8 16 96.3 56.7 16 137.6 76.2 16 105.4 47.6 U = 69.50, P = .03 U = 95.50, P = .22
FAS 16 33.9 15.8 12 39.7 20.3 16 27 9.5 12 25.7 9.6 U = 97.50, P = .25 U = 40.50, P = .07
COWAT 16 17.3 7.5 12 17.4 6.8 16 16.7 6.2 12 17.4 5.1 U = 115.00, P = .62 U = 70.00, P = .91

NES
Sensory integration 16 4.1 3.0 16 3.7 2.9 16 5.4 2.6 16 4.9 2.8 U = 92.50, P = .18 U = 91.00, P = .16
Motor coordination 16 3.8 2.4 16 3.6 1.9 16 3.7 2.4 16 3.3 2.5 U = 122.00, P = .82 U = 112.50, P = .56
SCMA 15 2.3 2.9 16 3.1 2.7 15 6.8 5.7 16 4.8 3.0 U = 43.00, P = .002 U = 82.50, P = .08
Others 16 9.3 3.6 15 8.0 3.7 16 11.9 4.7 16 11.4 5.4 U = 86.50, P = .12 U = 78.00, P = .10

Note: TMT-A, Trail Making Test, part A; SRT, Seashore Rhythm Test; letter-number S, letter-number sequencing; Persev errors (%),
percentage of perseverative errors; TMT-B, Trail Making Test, part B; FAS, verbal fluency test; COWAT, Control Oral Word
Association Test; NES, Neurological Evaluation Scale; SCMA, sequencing of complex motor acts.
aMann-Whitney U test for independent samples; significance set to P < .002 after Bonferroni correction).
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psychopathological amelioration,29 changes in side ef-
fects, or benztropine use.49 Other studies suggest that
higher doses of SGA medications may be necessary to im-
provecognitiveperformance inschizophrenia.49,50 Velligan
et al49 observed significant improvement in global cogni-
tive function only for the 600-mg quetiapine group but not
for patients at stable 300-mg doses. Kapur et al51 sug-
gested that better outcomes for patients suffering from
schizophrenia may be obtained with quetiapine doses
above 300 mg. In our study, the mean dose of
quetiapine was 532.8 mg/d, which is consistent with the
higher doses administered in studies that found cogni-
tive improvement over time and similar to mean doses
administered to first-episode psychosis patients during
the first year of evaluation52 and to doses recommended
for hospitalized schizophrenia patients.53 Thus, we cannot
ascribe the lack of cognitive amelioration found in our
study of first-episode psychosis adolescents to low anti-
psychotic dosage. Nor we can attribute it to a lack of
psychopathological efficacy of the medication. There
was a significant reduction in the PANSS after 6-month
treatment both with quetiapine and olanzapine, al-
though the reduction was not different between groups
(P < .05).39

Limitations

There are several methodological limitations to this
study. Firstly, the small sample size of our groups may
limit the study’s ability to detect moderate to small differ-
ences between treatments that may be clinically signifi-
cant (type II error). As a consequence of the small
sample size, we were not able to perform any subgroup
analysis; this may have increased the likelihood that im-
portant differences between groups were not recognized.
Secondly, the lack of a comparative healthy control
group followed longitudinally did not allow us to assess
the role of multiple testing on neuropsychological perfor-
mance. Improvements in either of the 2 arms were not
statistically significant, and therefore, this issue is prob-
ably of less concern. However, it is an important issue to
take into account when interpreting presumed cognitive
enhancement by antipsychotic treatment, which may, in
fact, be due to repeated testing effects.54,55 Thirdly,
although similar completion rates were found for both
the quetiapine sample (66.7%) and the olanzapine sample
(61.5%), there were high dropout rates in both treatment
arms, which may limit the generalizability of our results.
However, the literature reveals that most 6-month studies
have even higher attrition rates than those in this study.
When comparing quetiapine 300 mg, 600 mg, and halo-
peridol, dropout rates in patients who underwent base-
line cognitive testing increased to 58%, 50%, and 35%,
respectively, before week 24.49 Only 44% of the sample
(total n = 12) completed the entire protocol in a 6-month
study with similar characteristics.43 We compared the
cognitive and clinical baseline profile of patients whoT
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completed the study with those who did not. Poorer base-
line performance on the working memory and learning
and memory domains by patients randomized to quetia-
pine who did not finish the study may suggest that
individuals who may have the greatest room for improve-
ment were lost to follow-up. However, these results did not
survive Bonferroni correction and were specific to a sub-
group of patients who did not complete the study because
no differences were observed among completers/non-
completers in the olanzapine group. The fundamentals
of treatment compliance are complex, and results of prior
studies have not been able to elucidate whether increased
treatment compliance improves cognition or neuropsy-
chological amelioration motivates treatment compli-
ance.30,56 A further related limitation is that (as in most
other clinical trials) we did not have an objective measure
of treatment adherence and compliance, although pediat-
ric populations are usually better supervised in their
medication taking than adults. Fourthly, we used a hetero-
geneous sample of diagnoses. Because there is no consis-
tent evidence that schizophrenia and related disorders are
characterized by a unique pattern of cognitive impair-
ments, the lack of cognitive enhancement by the 2 new-
generation antipsychotics may be explained by a lack of
diagnostic specificity and, therefore, by characterization
of different cognitive patterns, rather than by an inability
of quetiapine or olanzapine to improve cognitive perfor-
mance in certain psychiatric populations. Lastly, we used
an open-label design instead of a double-blind one, which
may change expectations of patients, their caregivers, and
therapists, even when medication is assigned randomly,
thus influencing the outcome of the treatment. However,
this issue may bias results toward positive changes and im-
provement, which is not our case. On the one hand, patients
and their relatives could report side effects and/or symp-
toms in a selective manner. Furthermore, their motivation
to perform on neuropsychological tests may be influenced
by the degree of encouragement and prompting given
by the examiner. In our study, the professionals adminis-
tering and scoring cognitive tasks were blind to treatment
assignment; therefore, the chance that the results may have
been biased by a differential rapport with participants is
reduced.

Clinical Implications

The results reported in this study do not indicate efficacy
of SGAs, quetiapine and olanzapine, for the treatment of
cognition in a population of adolescents with early-onset
psychosis. However, given our results, lack of cognitive
improvement cannot be attributed to lack of psychopath-
ological efficacy of quetiapine or olanzapine.

Theseresultsare likelytohave important implicationsfor
cognitive outcomes in early-onset psychoses. Alternative
forms of treatment may be more effective to enhance cog-
nitive performance.

Longer clinical trials using parallel forms that control
for content practice effects are needed to fully examine
changes in cognitive performance over time. In addition,
samples stratified for diagnosis will enable the evaluation
of potential differences in cognitive efficacy of quetiapine
and olanzapine for specific diagnosis. Finally, and in our
opinion, more importantly than the above, studies search-
ing for alternative pharmacological treatments aimed spe-
cifically at improving cognition are needed because it is
very unlikely that we can expect cognitive improvement
with D2 blockers.
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