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Risperidone, and Olanzapine in First-Episode Psychosis:
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Objective: To investigate the neurocognitive effec-
tiveness of haloperidal, risperidone, and olanzapinein
first-episode schizophrenia-spectrum disorders.

Method: This prospective, randomized, open-label
study was conducted from February 2001 to February
2005. Data for the present investigation were obtained
from alarge epidemiologic and 3-year longitudinal
intervention program of first-episode psychosis (DSM-
IV criteria) conducted at the outpatient clinic and the
inpatient unit at the University Hospital Marques de
Valdecilla, Santander, Spain. One hundred four pa-
tients randomly assigned to haloperidol (N = 35),
olanzapine (N = 30), or risperidone (N = 39) who
completed clinical and cognitive evaluations at base-
line, 6 months, and 1 year were included in the final
analysis. Thirty-seven healthy individuals were also
longitudinally assessed. A neuropsychological battery
that comprised 9 cognitive domains was used. The
contribution of clinical changes, concomitant medica-
tions, and the severity of motor side effects to cogni-
tive changes was controlled. The main outcome mea-
sure was cognitive changes at 1-year follow-up.

Results: The 3 treatment groups showed a signif-
icant improvement in cognitive scores after 1 year.
The differential cognitive effectiveness between anti-
psychoatics was insignificant. The magnitude of cogni-
tive changes was similar in the 3 treatment groups and
controls, although a greater improvement on the Fin-
ger Tapping Test, Trail Making Test B, and Rey Com-
plex Figure Test was found in the treatment groups.
Clinical changes, use of concomitant medications,
and the emergence of motor side effects did not sig-
nificantly account for cognitive changes over time.

Conclusions: Haloperidol, olanzapine, and ris-
peridone were equally effective in treating cognitive
deficits of psychosis. The effect of practice clearly
contributes to cognitive score improvements after
treatment with antipsychotics. Our results provide
important information regarding the practical utility
of antipsychotic treatments to improve cognition
and could have implications for developing novel
approaches for cognitive pharmacotherapy in
schizophrenia.
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T he improvement of cognitive impairments has
come to be viewed as a fundamental objective of
clinical trials in schizophrenia. The initial clinical trials
on chronic samples had suggested that there was a benefi-
cial effect of second-generation antipsychotics (SGAS) on
neurocognitive deficits compared to first-generation anti-
psychotics (FGAS).*? The presence of relevant confound-
ers associated with chronicity might bias these findings.
Thus, longitudinal studies of first-episode schizophrenia
patients are of special relevance to evaluate the effect of
antipsychotics on cognition.

Previous studies in first-episode schizophrenia have
drawn conflicting conclusions. Keefe and colleagues®
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demonstrated in a 12-week follow-up study that olanza-
pine produced significantly more cognitive benefit than
haloperidol. Interestingly, in the same sample, no differ-
ences were found at lengthy (1-year and 2-year) follow-
up evauations between treatments.* Cognitive effective-
ness of risperidone and hal operidol was also examined in
a sample of early psychosis patients who had amost all
been exposed to neuroleptic.’ At 3 months, risperidone
was significantly more beneficial than haloperidol on
general cognitive function and verbal fluency and long-
delay free recall. Consistently, 2 other studies have also
reported a greater improvement with risperidone relative
to haloperidol in the short term.®” Purdon et a.? found a
greater cognitive benefit with olanzapine relative to halo-
peridol and risperidone. In arecent article, Goldberg and
colleagues’ described similar cognitive score improve-
ments with risperidone and olanzapine after 4 months.
The cognitive changes found in patients were consistent
in magnitude with the practice effects observed in con-
trols. It is of note that haloperidol seems to distinctively
produce a greater interference with practice effect.”

Critically, the use of low doses of FGAS, to set up
lengthy follow-up studies, the assessment of practice ef-
fect, and to lessen the rate of dropouts are methodol ogical
issues that need to be addressed in order to shed new light
on the cognitive effectiveness of antipsychotics. Our am
wasto investigate the cognitive effects of haloperidal, ris-
peridone, and olanzapine in first-episode psychosis. Our
results herein are not subject to most of the previous
concerns, and the strengths of our research are (1) alarge
representative sample of drug-naive patients, (2) the in-
clusion of a control group to assess practice effect, (3) the
use of low doses of haloperidol, (4) 1-year follow-up, (5)
low dropout rate, and (6) no industry sponsorship of the
study.

METHOD

Study Setting and Financial Support

Data for the present investigation were obtained from
a large epidemiologic and 3-year longitudinal inter-
vention program of first-episode psychosis (PAFIP) con-
ducted at the outpatient clinic and the inpatient unit at the
University Hospital Marques de Valdecilla, Santander,
Spain. It conformed to international standards for re-
search ethics and was approved by the local institutional
review board. The referrals to the PAFIP came from the
inpatient unit and emergency room at the University Hos-
pital Marques de Valdecilla, community mental health
services, and other community health care workers in
Cantabria, Spain. There were no biases in the way pa-
tients were referred, and the age-corrected (15-50 years)
incidence rate for schizophrenia spectrum disorder was
1.38 per 10,000. A more detailed description of our pro-
gram has been previously reported.™
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Subjects

From February 2001 to February 2005, all referralsto
PAFIP were screened for patients who met the following
criteria: (1) aged 15 to 60 years; (2) living in the catch-
ment area; (3) experiencing their first episode of psy-
chosis; (4) no prior treatment with antipsychotic medica-
tion or, if previously treated, atotal lifetime of adequate
antipsychotic treatment of less than 6 weeks; and (5)
meeting DSM-1V criteria for brief psychotic disorder,
schizophreniform disorder, schizophrenia, or schizoaf-
fective disorder. Patients were excluded for any of the
following reasons: (1) meeting DSM-IV criteria for drug
dependence, (2) meeting DSM-1V criteria for mental re-
tardation, and (3) having a history of neurologic disease
or head injury. The diagnoses were confirmed using the
Structured Clinical Interview for DSM-1V (SCID-I) car-
ried out by an experienced psychiatrist 6 months after the
baseline visit.*?

Study Design

This is a prospective, randomized, open-label study
that was conducted from February 2001 to February 2005.
Patients who agreed to participate underwent a complete
evaluation of sociodemographic and clinical variables
before being randomly assigned to treatment. We used a
simple randomization procedure. A computer-generated
randomization list was drawn up by a statistician. At study
intake, all but 1 patient were antipsychotic naive. The
only patient who was taking antipsychotics at intake un-
derwent awashout period of 5 days before initiating treat-
ment protocol. Dose ranges were 5 to 20 mg/day for olan-
zapine, 3 to 6 mg/day for risperidone, and 3 to 9 mg/day
for haloperidol. At the treating physician’s discretion, the
dose and type of antipsychotic medication could be
changed based on clinical effectiveness and the profile of
side effects. Lormetazepam and clonazepam were permit-
ted for clinical reasons. Whenever clinically significant
extrapyramidal signs occurred, anticholinergic medica-
tion (biperiden at a dose of up to 8 mg/day) was allowed.
No anticholinergics were administered prophylactically.
Antidepressants (sertraline) and mood stabilizers (lith-
ium) were permitted if clinically needed.

Of thefirst 174 consecutive patients who met inclusion
criteria, 24.1% (N = 42) refused to participate in the cog-
nitive study (Figure 1). Thus, asample of 132 patients ful-
filled baseline cognitive assessment. No significant dif-
ferences were found in relevant variables, such as age,
gender distribution, illness duration, or clinical severity,
between those subjects who underwent cognitive eval-
uations and those who did not wish to take part (al
p values > .05).

Of those 132 patients, 24 individualswho did not com-
plete the 1-year follow-up evaluation and 4 schizoaffec-
tive patients were excluded from the final analyses. A fi-
nal set of 104 patients (35 haloperidol, 30 olanzapine, and
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Screened (N =242)

Excluded (N = 68)

» Did Not Meet Inclusion Criteria (N = 66)
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4

| Randomly Assigned (N =174) |

Figure 1. Flow Diagram of Participants in the Randomized Clinical Trial
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39 risperidone) who underwent baseline and the 2 follow-
up cognitive evaluations (at 6 months and at 1 year) were
analyzed in this study. No significant sociodemographic
and clinical differences were found between patients in-
cluded in the final analysis (N = 104) and patients who
were not included in the final analysis (N =28) (all p
values > .05) (data not shown). Although most of the pa-
tients remained on their initia antipsychotic treatment
during the study, 9 haloperidol and 3 risperidone patients
changed their initially assigned medication at 6 months,
and 15 haloperidol, 3 olanzapine, and 7 risperidone pa-
tients switched to a different antipsychotic (all atypicals)
at 1 year.

At 1-year assessment, patients were receiving halo-
peridol (N = 20), olanzapine (N = 37), risperidone (N =
33), quetiapine (N = 9), ziprasidone (N = 2), amilsulpride
(N = 1), clozapine (N = 1), and perphenazine (N = 1).

Demographic and clinical characteristics of patients
and controls are shown in Table 1. Not al patients
completed all cognitive tests adequately at baseline and
follow-up assessments (see Table 3), owing to their 120-
minute duration; therefore, the number of subjects in-
cluded in each specific cognitive variable varies. Demo-
graphic and clinical data of the subset of patientsincluded
in each cognitive test are not shown, but are available on
request.

In addition, a group of healthy subjects (N =37)
underwent the same cognitive battery as patients. The
healthy controls were also tested at 3 points, and the re-
sults for cognitive performance of the healthy control
groups at baseline and at 6-month and 1-year follow-ups
are described in Table 3. The control sample size varies
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from onetest to another due to some cognitive tests' being
sporadic, unfinished, or missing (see Table 3). Demo-
graphic data from each subgroup of controlsincluded in a
given cognitive domain are available on request. Healthy
volunteers had no current or past history of psychiatricill-
ness, including substance dependence, neurologic disor-
ders, or general medical disorders, as determined by using
an abbreviated version of the Comprehensive Assessment
of Symptoms and History.** The absence of psychosisin
first-degree relatives was assessed by clinical records and
family interview. Healthy subjects were not taking anti-
cholinergics or other medications affecting cognitive
functioning. After adetailed description of the study, each
healthy subject gave written informed consent to partici-
pate in accordance with the local ethics committee.

Clinical Assessment

Clinical symptoms of psychosis were assessed by
means of the Scale for the Assessment of Positive
Symptoms (SAPS)* and Scale for the Assessment of
Negative Symptoms (SANS)."” The Calgary Depression
Scale (CDS)* was used to eval uate depressive symptoms.
Extrapyramidal signs were assessed by examinations of
patients and scored on the Simpson-Angus Scale*” and the
Barnes Akathisia Scale (BAS).*® The same trained psy-
chiatrist (B.C.-F.) completed all clinical assessments.

Neuropsychological Assessment

A detailed description of cognitive battery has been
described elsewhere (Gonzélez-Blanch'® and available
from B.C.-F. upon request). Testing was divided into 2
sessions, took approximately 120 minutes, and was given
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Table 1. Sociodemographic and Clinical Characteristics in Treatment Groups and Healthy Controls

Haloperidol (N = 35)

Olanzapine (N = 30)

Risperidone (N = 39) Controls (N = 37)

Characteristic Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age, y 26.93 (6.70) 27.01(7.32) 27.42 (8.56) 25.24 (7.87)
Education level, y? 10.17 (2.73) 11.2(3.49) 10.51 (2.96) 11.81 (2.29)
Premorbid 1Q° 8.71(2.42) 9.97 (3.32) 9.28 (3.04) 10.28 (2.24)
Duration of untreated illness, mo® 22.94 (24.91) 16.71 (25.14) 30.23 (38.08) NA
Duration of untreated psychosis, mo* 8.46 (12.43) 7.39 (12.71) 15.16 (24.72) NA
SAPS score

Baseline 13.51(3.61) 11.97 (4.29) 13.10 (4.45) NA

ly 1.11 (1.59) 1.27 (2.78) 1.77 (3.15) NA

Change —12.40 (4.04) —10.70 (5.36) —11.33(5.01) NA
SANS score

Baseline 6.97 (6.16) 7.60 (7.03) 7.95 (6.35) NA

ly 5.66 (5.27) 4.10 (4.37) 5.54 (5.65) NA

Change —1.31 (7.40) -3.50(8.22) —2.41(7.94) NA
CDS score

Baseline 2.41 (2.90) 1.67 (2.25) 1.38(2.42) NA

ly 0.65 (1.87) 0.97 (2.43) 0.79 (2.07) NA

Change —-1.82(3.08) —0.70 (3.55) —-0.59 (2.88) NA
Antipsychotic dose, mg®

6 wk 4.80 (1.67) 15.47 (3.30) 4.18(1.17) NA

3mo 4.13(1.83) 14.46 (4.53) 4.21(1.82) NA

6 mo 3.32(1.50) 13.04 (4.16) 4.11 (1.84) NA

ly 2.75(1.22) 10.00 (3.66) 3.93(1.88) NA

N (%) N (%) N (%) N (%)

Mae 24 (69) 19 (63) 22 (57) 18 (49)
Diagnosis

Schizophrenia 24 (68) 18 (59) 26 (67) NA

Schizophreniform disorder 9(26) 9(30) 6 (16) NA

Brief psychotic disorder 1(3) 2(7) 5(12) NA

Psychosis NOS 1(3) 13 2(5) NA
Akathisiaat 1 y' 7(20) 13 2(3) NA
EPSatly 6(17) 3(10) 8(3) NA

8Patients versus controls; t =—2.21, p = .01.

bPremorbid 1Q (intelligence quotient) scores estimated from the Wechsler Adult Intelligence Scale-111 Vocabulary subtest. Patients versus controls:

t=-2.05, p=.04.

“Time from the first unspecific symptoms related to psychosis (for such a symptom to be considered, there should be no return to the previous stable

level of functioning) to initiation of adequate antipsychotic drug treatment.

9Time from the first continuous (present most of the time) psychotic symptom to initiation of adequate antipsychotic drug treatment.
“Dose means obtained from those patients who maintained the initial antipsychotic medication throughout the study.

X?=6.61, p=.037.

Abbreviations: CDS = Calgary Depression Scale, EPS = extrapyramidal side effects, NA = not applicable, NOS = not otherwise specified,
SANS = Scale for the Assessment of Negative Symptoms, SAPS = Scale for the Assessment of Positive Symptoms.

in a consistent order. Cognitive testers were blind to
medications, adverse event status, and use of concomitant
medi cations. Briefly, the cognitive tests comprised 9 cog-
nitive domains, with outcome measures in parentheses:
(1) verbal memory: Rey Auditory Verbal Learning Test
(RAVLT) (2 measures were obtained: total number of
words recalled over learning trias [learning] and number
of words recalled from the list after delay period [long-
term recall]); (2) visua memory: Rey Complex Figure
Test (RCFT) (long-term recall measure); (3) motor speed:
Finger Tapping Test (mean tapsin 10 seconds with domi-
nant hand); (4) motor coordination: Grooved Pegboard
Test (time to complete with dominant hand); (5) executive
functions: Trail Making Test B (TMT-B) (time to com-
plete) and FAS verbal fluency test (number of words in
time limit); (6) working memory: Wechsler Adult Intelli-
gence Scale-Third Edition (WAIS-II1) Backward Digits
(total score); (7) speed of processing: WAIS-III Digit
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Symbol (standard total score); (8) attention: Continuous
Performance Test Degraded-Stimulus (total number of
correct responses) and Brief Test of Attention (total cor-
rect responses); and (9) decision-making capacity: lowa
Gambling Task (difference between advantaged and dis-
advantaged choices). The WAIS-II1 vocabulary subtest
(number of words generated) was used as a covariate to
control the effect of premorbid Q.

Patients and controls received 3 cognitive assessments
throughout the first year: baseline, 6 months, and 1 year.
Cognitive baseline assessment was carried out when
the clinical status of patients so permitted in order to
maximize collaboration, and this occurred at a mean (SD)
of 10.5 (3.9) weeks after intake visit. Stabilization of psy-
chotic symptoms and readiness for cognitive evaluation
were decided by the clinical team after they interviewed
the patient and evaluated the severity of symptoms.
Therefore, at baseline cognitive evaluation, the patients
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Table 2. Use of Concomitant Medications During Treatment With Haloperidol, Olanzapine, and Risperidone

Concomitant Haloperidol, N Olanzapine, N Risperidone, N

Medication Baseline 3mo 6 mo ly Baseline 3mo 6 mo ly Baseline 3mo 6 mo ly
Anticholinergics® 7 28 21 12 0 1 1 0 2 15 16 12
Benzodiazepines® 14 9 9 5 7 6 2 2 14 8 5 7
Hypnotics 1 6 4 2 1 1 1 0 3 3 1 3
Antidepressants 0 1 4 3 0 0 1 1 0 0 2 6
Mood stabilizers 0 0 0 0 0 1 1 1 0 1 1 1

#The percentage of patients taking anticholinergics differed among treatment groups at all time points (at baseline, p = .01; at 3 mo, 6 mo, and 1y,

p<.002).

PThe percentage of patients taking benzodiazepines at 6 months differed significantly among treatment groups (p = .047).

had been on antipsychotic medication for a mean time of
10.5 weeks. Follow-up evaluations were performed at 6
months and at 1 year after initialization of antipsychotic
treatment.

Statistical Analyses

Independent sample t tests were used to compare
patients and controls on age, years of education, and
premorbid 1Q. Chi-square (x?) tests were utilized to com-
pare frequencies of baseline characteristics. The propor-
tion of patients who were compliant; the frequency of
patients who used hypnotics, mood stabilizers, anticho-
linergics, benzodiazepines, or antidepressants; and the
BAS and Simpson-Angus Scale scores were categorically
analyzed among groups by x? test.

Observed cases analysis was conducted. Effectiveness
analyses were based on intent-to-treat populations, defined
as patients who were randomly assigned to atreatment and
underwent the 3 follow-up cognitive assessments (base-
line, 6 months, and 1 year). In addition, we also conducted
an analysis based on per protocol populations, defined as
patients who maintained their initial antipsychotic treat-
ment throughout the study. Effect size was calculated as a
standardized Z score by dividing the difference between
assessment means by the pooled SD.

The primary aim of this study wasto test the hypothesis
that the 3 antipsychotic treatments would result in
different effectiveness to improve cognitive deficits.
Repeated-measures analysis of covariance (ANCOVA)
was performed for each cognitive variable. For the pri-
mary analysis, the between-subject factor was the group
(haloperidol, risperidone, and olanzapine) and the within-
subject factor was time (baseline, 6 months, and 1 year).
Effects of time (longitudinal dimension), group (cross-
sectional dimension), and group-by-time (interaction
effect) were examined. All post hoc comparisons were
Bonferroni corrected. The Greenhouse-Geisser corrections
were used when the assumption of sphericity was
violated. Secondly, we compared performance of treat-
ment groups with that of the control group. Using the
repeated-measures ANCOVA, factors in this model were
group (haloperidol, risperidone, olanzapine, and controls)
as the between-subject factor and time (baseline and
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1 year) as the within-subject factor. A main effect for
time in absence of a significant group-by-time interaction
would be interpreted as representing practice effects.

In athird set of analyses, we attempted to control the
effect of cognitive baseline scores and other relevant
sociodemographic variables on cognitive score changes.
Treatment groups were compared by means of univariate
ANCOVA in change scores. These change scores were
calculated for each cognitive domain by subtracting base-
line scores from 1-year scores. In this analysis, baseline
performance was used as the covariate.

Other secondary variables might have affected cog-
nitive changes. Pearson’s exploratory correlational anal-
ysis was used to determine the potential associations
between the cognitive and clinical change scores (total
scores on the SAPS, SANS, and CDS) and the severity of
adverse effects (BAS and Simpson-Angus Scale) at 1
year. Owing to the large amount of correlations con-
ducted, the level of significance was set at p < .01 for the
analysis of correlates.

The Statistical Package for Social Science (SPSS), ver-
sion 12.0 (SPSS, Inc., Chicago, Ill.), was used for statis-
tical analyses. All statistical tests were 2 tailed, and sig-
nificance was determined at the .05 level except in the
analysis of correlations. No adjustments were made for
multiple comparisons.

RESULTS

Demographic and Clinical Characteristics

Relevant sociodemographic and clinical characteris-
ticsin treatment groups and healthy subjects are shown in
Table 1. The 3 groups had a similar severity of psycho-
pathology at baseline and no differences in the amount
of clinical improvement at 1 year. There was a significant
difference between treatment groups in the preval ence of
akathisiaat 1 year (x? = 6.61, df = 2, p=.037).

Pharmacologic Treatments

The mean doses at 1 year were 10.0 mg/day (olanza-
pine), 3.9 mg/day (risperidone), and 2.7 mg/day (halo-
peridol) (Table 1). The proportion of patients using con-
comitant medicationsis summarized in Table 2. At 1-year
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Table 3. Performance of the 3 Treatment Groups and Controls on Cognitive Tasks*

Test Outcome Measure Hal operidol Olanzapine Risperidone Controls
Continuous Performance Test Total no. of correct
Degraded-Stimulus responses
N 25 17 28 25
Baseline 72.16 (11.08) 73.65(8.02) 70.61 (11.42) 78.20 (1.61)
6 mo 72.92 (11.21) 75.53(7.12) 72.64 (11.86) 77.92 (1.73)
ly 72.16 (13.58) 74.94 (10.53) 74.61 (10.18) 78.84 (1.77)
Brief Test of Attention Total correct responses
N 27 22 32 21
Baseline 14.89 (3.61) 15.68 (3.01) 14.87 (3.52) 18.05(1.83)
6 mo 15.89 (2.76) 15.95 (2.90) 15.53(2.82) 18.71(1.11)
ly 15.74 (3.02) 16.50 (2.98) 16.25 (2.60) 18.52 (1.47)
Grooved Peghoard Test Time to complete with
dominant hand
N 28 20 33 36
Baseline 72.25 (13.49) 66.25 (11.37) 79.91 (49.33) 57.97 (8.20)
6 mo 68.00 (11.93) 62.45 (8.98) 74.30 (41.06) 53.94 (7.91)
ly 63.82 (12.04) 59.45 (7.14) 71.94 (44.41) 55.15 (7.42)
Finger Tapping Test Mean tapsin 10 sec with
dominant hand
N 28 19 32 21
Baseline 43.96 (11.47) 49.42 (8.47) 46.80 (11.31) 53.26 (8.24)
6 mo 48.60 (12.11) 49.71 (9.37) 48.72 (8.61) 53.51(8.59)
ly 50.07 (9.91) 49.80 (8.40) 46.79 (8.84) 53.83(7.42)
Rey Auditory Verbal Learning Total no. of words recalled
Test (learning) over learning trials
N 34 27 37 37
Baseline 37.88(11.30) 43.52 (12.84) 42.32 (9.50) 52.46 (8.30)
6 mo 43.44 (10.82) 48.93(12.83) 47.27 (10.14) 56.42 (8.04)
ly 45.50 (10.82) 48.59 (12.01) 46.76 (10.80) 58.97 (8.26)
Rey Auditory Verbal Learning No. of words recalled from
Test (long-term recall) the list after delay period
N 34 26 37 37
Baseline 6.44 (3.38) 7.50 (3.94) 7.65(3.27) 10.84 (2.67)
6 mo 7.94(3.63) 9.31(3.56) 8.62 (3.20) 12.05 (2.35)
ly 8.29 (3.75) 9.69 (3.18) 9.27 (3.88) 12.24 (2.64)
WAIS-111 Backward Digits Total score
N 34 26 36 36
Baseline 5.29 (1.40) 5.38 (1.79) 6.00 (1.97) 7.47(2.13)
6 mo 5.79 (1.51) 5.85 (1.46) 6.08 (1.90) 7.55 (1.96)
ly 6.29 (2.34) 5.88 (1.61) 6.36 (1.85) 7.67(2.35)
Rey Complex Figure Test Long-term recall measure
N 34 26 36 37
Baseline 17.92 (6.47) 18.90 (7.61) 19.20 (6.98) 24.16 (6.42)
6 mo 21.86 (6.27) 22.52 (7.63) 23.19 (6.55) 26.74 (5.68)
ly 23.42 (7.02) 23.32(7.47) 23.88 (6.80) 26.31(6.31)
Trail Making Test B Time to complete
N 34 27 37 37
Baseline 105.97 (53.15) 90.11 (45.58) 88.16 (40.43) 58.03 (16.87)
6 mo 95.09 (63.52) 70.11 (39.08) 74.16 (30.10) 51.75 (16.35)
ly 76.56 (41.70) 72.19 (50.27) 73.08 (32.72) 49.62 (11.48)
WAIS-11 Digit Symbol Standard total score
N 34 26 35 37
Baseline 6.29 (3.04) 7.38(2.56) 7.31(2.96) 10.59 (2.99)
6 mo 7.32(3.25) 8.96 (2.76) 8.26 (2.90) 12.45 (2.04)
ly 8.47 (3.53) 9.38(2.95) 8.77 (2.52) 12.73(2.02)
FAS verbal fluency test No. of wordsin time limit
N 34 26 35 37
Baseline 30.06 (8.27) 31.65 (12.30) 29.81 (9.95) 38.76 (10.63)
6 mo 30.79 (10.33) 35.42 (11.39) 31.14 (11.86) 43.65 (10.88)
ly 32.06 (10.89) 37.92 (10.24) 32.49 (10.68) 42.92 (10.85)
lowa Gambling Task Difference between
advantaged and
disadvantaged choices
N 33 23 33 37
Baseline —2.97 (26.30) —0.52 (17.62) 2.97 (27.41) 0.47 (26.04)
6 mo —4.78 (25.77) 9.13(36.74) 9.91 (40.98) 19.89 (30.26)
ly -0.72(39.37) 15.30 (42.73) 11.27 (40.37) 32.11(36.75)

a/alues are mean (SD) unless otherwise specified.
Abbreviation: WAIS-111 = Wechsler Adult Intelligence Scale-Third Edition.
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Table 4. Repeated-Measures Analysis of Covariance Comparing Haloperidol, Risperidone, and Olanzapine
(intention-to-treat analysis)®

Between-Group Within-Group
Differences Differences Group-by-Time

Test Outcome Measure F p F p F p
Continuous Performance Test Total no. of correct responses 0.03 .97 281 .07 1.87 12

Degraded-Stimulus
Brief Test of Attention Total correct responses 0.09 .92 2.99 .06 0.48 75
Grooved Pegboard Test Time to complete with dominant hand 1.38 .26 22.74 <.001 0.84 .36
Finger Tapping Test Mean taps in 10 sec with dominant hand 0.58 .56 3.66 .03 3.74 .03
Rey Auditory Verbal Learning Total no. of words recalled over 0.63 .53 23.42 <.001 0.70 .59

Test (learning) learning trials
Rey Auditory Verbal Learning No. of words recalled from the list after 0.56 .57 30.08 <.001 0.49 .75

Test (long-term recall) delay period
WAIS-111 Backward Digits Total score 1.06 .35 5.66 .005 0.76 .55
Rey Complex Figure Test Long-term recall measure 0.86 43 37.28 <.001 0.42 .80
Trail Making Test B Time to complete 0.35 71 26.45 <.001 1.56 .19
WAIS-1I Digit Symbol Standard total score 0.53 .59 48.40 <.001 1.48 21
FAS verbal fluency test No. of wordsin time limit 0.61 .56 9.40 <.001 0.72 .58
lowa Gambling Task Difference between advantaged and 1.46 .24 2,57 .08 1.00 41

disadvantaged choices

aProportion of anticholinergics use and the presence of akathisiaat 1 year were used as covariatesin all analyses.

Abbreviation: WAIS-I11 = Wechsler Adult Intelligence Scale-Third Edition.

evaluation, the proportion of patients who required anti-
cholinergics was greater among those receiving halo-
peridol (N =12/35, 34.3%) and risperidone (N = 12/39,
30.8%) than those receiving olanzapine (N =0) (x®=
12.78, df =2, p=.002). A similar pattern of differences
wasfound at 3- and 6-month evaluations. The cumulative
rate of use of antidepressants, mood stabilizers, hypnot-
ics, and benzodiazepines did not differ significantly from
one medication to another at any time (Table 2).

The dropout rate at 1 year was positively low in the
3 treatment groups: haloperidol, N = 7 (16.3%); risperi-
done, N =7 (14.8%); and olanzapine, N =10 (23.8%)
(x?=1.32, df =2, p=0.512). The overall retention rate
was 81.8 % (see Figure 1).

Comparison of Cognitive Change
Between Treatment Groups

Theresults of cognitive performances are described in
Table 3. The analysis of between-group differencesin the
ANCOVA (Table 4) revealed no statistically significant
differences in any of the cognitive scores for the 3 treat-
ments at each of the 3 cognitive assessments (all p val-
ues>.24). The within-group differences analysis re-
vealed significant time effects (p < .05) in al cognitive
domains except Continuous Performance Test Degraded-
Stimulus, Brief Test of Attention, and lowa Gambling
Task. The mean performance for al 3 treatment groups
significantly improved at 1-year follow-up, with effect
sizesranging from —0.81 to 0.66 in the hal operidol group,
from —0.72 to 0.71 in the olanzapine group, and from
—0.68 t0 0.41 in the risperidone group (see Table 8).

Group-by-time interaction reached significance only
on the Finger Tapping Test (F = 3.74, df = 2, p=.03). No
other significant group-by-time interaction was found
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(al p values= .12), as shown in Table 4. The subsequent
post hoc analyses suggested that only haloperidol-treated
patients displayed a significant score increase on the
Finger Tapping Test (F=9.15, p<.001). Risperidone-
treated and olanzapine-treated patients did not improve
their Finger Tapping Test scores significantly from
baseline to 1-year assessments (p=.16 and p=.96,
respectively).

Consistently, the results of univariate ANCOVA
showed that there was a significant difference between
treatment groups in change score on the Finger Tapping
Test (F=5.24, df = 2, p=.007). No other significant dif-
ferences were found (all p values= 0.17) (Table 5).

Due to the fact that some of the patients had switched
antipsychotic medications during the course of the study,
we have also conducted a per protocol analysis of cogni-
tive effectiveness. The results of the repeated-measures
ANCOVA and univariate ANCOVA of those patients who
maintained their initial antipsychotic medications (per
protocol analysis) are described in Table 6. These results
were essentially similar to those found in the intent-to-
treat analysis, although the analysis of group-by-time in-
teraction on the Finger Tapping Test did not demonstrate
significant differences between groups.

Patterns of Cognitive Changes
in Controls and Treatment Groups

In aset of secondary analyses, we sought to determine
whether the above-mentioned cognitive changes over
time in patients were equivalent to practice effects in
healthy volunteers. The healthy controls were also tested
at 3 time points and the results for cognitive performance
of the healthy control groups at baseline, 6 months, and
1-year follow-up are described in Table 3.
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Table 5. Results of Analysis of Covariance of Cognitive Score Changes Between Baseline and 1-Year

Assessments (intention-to-treat analysis)

Without Controls? With Controls®
Test Outcome Measure F p F p
Continuous Performance Test Total no. of correct responses 1.73 .18 1.02 .39
Degraded-Stimulus
Brief Test of Attention Total correct responses 0.17 .84 0.83 48
Grooved Pegboard Test Time to complete with dominant hand 0.91 41 0.78 .50
Finger Tapping Test Mean tapsin 10 sec with dominant hand 5.24 .007 3.95 .01
Rey Auditory Verbal Learning Total no. of words recalled over 0.04 .67 3.59 .02
Test (learning) learning trials
Rey Auditory Verbal Learning No. of words recalled from the list after 0.18 .84 1.03 .38
Test (long-term recall) delay period
WAIS-I11 Backward Digits Total score 0.88 42 0.78 51
Rey Complex Figure Test Long-term recall measure 1.18 .32 1.48 22
Trail Making Test B Time to complete 1.62 .20 311 .03
WAIS-111 Digit Symbol Standard total score 1.84 17 2.24 .09
FAS verbal fluency test No. of wordsin time limit 1.39 .25 2.37 .07
lowa Gambling Task Difference between advantaged and 1.18 31 1.80 A5

disadvantaged choices

aCognitive baseline scores, akathisia prevalence, and percentage of anticholinergics at 1 year were used as covariates.

bCognitive baseline scores, years of education, and premorbid 1Q were used as covariates. Only cognitive baseline scores and
years of education were used as covariates for Continuous Performance Test Degraded-Stimulus.

Abbreviation: WAIS-I11 = Wechsler Adult Intelligence Scale-Third Edition.

The analysis of between-group effects (haloperidal, ris-
peridone, olanzapine, or controls) revealed that the control
group had a better cognitive performance than patients (all
p values < .05) and that the 4 groups improved cognitive
scores over time (1 year) (all p values < .03). The analysis
of the group-by-time interaction demonstrated overall sig-
nificant differences between groups in the patterns of cog-
nitive score change on the Finger Tapping Test (F = 4.70,
df =3, p=.004), TMT-B (F=3.11, df =3, p=.03), and
RCFT (F =3.80, df =3, p=.01) (Table 7). The subsequent
post hoc analysis revealed that the improvement in Finger
Tapping Test score was significant in the haloperidol-
treated patients (F = 8.99, p <.001). No significant differ-
ences were found in the other 2 treatment groups and
healthy controls (all p values > .11). Withregardto TMT-B
and RCFT, the post hoc analysis showed that the 3 treat-
ment groups increased the cognitive scores in both cogni-
tive domains significantly (all p values <.001), whereas
healthy controls did not significantly increase their per-
formance in any test (p > .05). However, the effect size of
differences between baseline and 1 year on TMT-B (halo-
peridol = 0.61, risperidone = 0.41, olanzapine = 0.37, con-
trols=0.58) and RCFT (haloperidol =-0.81, risperidone
=-0.68, olanzapine = —0.58, controls = —0.33) did not dif-
fer significantly between groups (Table 8). For the remain-
ing cognitive tests, the patterns of cognitive score changes
across time did not differ among groups, and, therefore,
the increase in cognitive scores in the treatment groups
could be interpreted as improvements attributed to the ef-
fects of practice.

The results of univariate ANCOVA (controlling for
baseline scores) showed that there were overall differences
between groups in the magnitude of changes in Finger
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Tapping Test score (F = 3.95, df =3, p=.01) and RAVLT
learning score (F = 3.59, df = 3, p=.02) (Table 5).

Relationship Between
Cognitive Change and Clinical Efficacy

We next explored the association of treatment-related
changes in cognitive variables and clinical symptom
improvements (from baselineto 1 year) through Pearson’s
correlational analyses. In the olanzapine group, the in-
crease in long-term recall score on the RAVLT was asso-
ciated with a reduction in SAPS score (r =-0.530, p =
.003). No significant correlations (using a conservative
o =.01) between clinical and cognitive changes were
found in the haloperidol and risperidone groups. The
magnitude of these correlations was quite small and
ranged, in the olanzapine group, from —0.53 to 0.04; in
the risperidone group, from —0.31 to —0.001; and, in the
haloperidol group, from —0.02 to 0.39. Overall, the pat-
tern of correlations seems to be similar in the 3 groups of
medications.

Relationship Between
Cognitive Changes and Adverse Events

The proportion of patients with treatment-emergent
extrapyramidal side effects (EPS) at 1 year (atotal score
higher than 2 on the Simpson-Angus Scale at 1 year,
given a total score of 2 or less at baseline) was similar
in the 3 treatment groups (x*=2.12, df =2, p=.35). A
stratification based on EPS prevalence at 1 year reveaed
a significant difference on Finger Tapping Test change
scores between patients with (N =17) or without EPS
(N =87) (t =-2.20, p =.03). Those individuals with EPS
showed alower improvement on the Finger Tapping Test.
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Table 7. Repeated-Measures Analysis of Covariance Comparing Haloperidol, Risperidone, Olanzapine, and Healthy Controls*

Between-Group  Within-Group
Differences Differences Group-by-Time
Test Outcome Measure F p F p F p
Continuous Performance Test Degraded-Stimulus ~ Total no. of correct responses 2.13 .10 457 .04 143 24

Brief Test of Attention Total correct responses 4.95 .003 7.40 .008 1.02 .39

Grooved Pegboard Test Time to complete with dominant hand 242 .07 4921 <.001 1.83 A5

Finger Tapping Test Mean tapsin 10 sec with dominant hand ~ 0.76 .52 5.36 .02 4.70 .004

Rey Auditory Verbal Learning Test (Iearning) Total no. of words recalled over 1332 <.001 6799 <.001 0.96 42
learning trials

Rey Auditory Verbal Learning Test

No. of words recalled from the list after  11.36  <.001 56.80 <.001 0.35 .79

(long-term recall) delay period
WAIS-111 Backward Digits Total score 724 <.001 11.24 .001 143 24
Rey Complex Figure Test Long-term recall measure 2.86 .04 81.07 .001 3.80 .01

Trail Making Test B Time to complete

4.93 .003  60.16 .001 311 .03

ANNNNANNA

WAIS-11 Digit Symbol Standard total score 16.68 <.001 115.58 .001 161 19
FAS verbal fluency test No. of wordsin time limit 5.91 .001 2691 .001 138 25
lowa Gambling Task Difference between advantaged and 0.76 .52 14.10 .001 183 15

disadvantaged choices

aYears of education, premorbid 1Q, and gender were used as covariatesin all cognitive variables but Continuous Performance Test

Degraded-Stimulus (only years of education was used as covariate).

Abbreviation: WAIS-I11 = Wechsler Adult Intelligence Scale-Third Edition.

received anticholinergic medication at the time of the
1-year assessment (X2 = 13.96, p <.002). A stratification
based on anticholinergic use at 1 year reveaed a signifi-
cant difference in the change scores of verbal memory
(RAVLT total learning [t =-2.45; p=.016] and RAVLT
long-term recall [t=-2.15; p=.03]), visua memory
(RCFT [t=-3.55; p<.001]), and working memory
(WAIS-I1I Backward Digits [t =—2.36; p=.02]), with a
worse performance in patients with concomitant anticho-
linergics (N = 24) than patients without anticholinergics
(N =80). No other significant differences in cognitive
performance at 1 year were found between groups (all
p values > .12).

The cumulative rate of use of antidepressants, mood
stabilizers, hypnotics, and benzodiazepines did not differ
among the 3 antipsychotic groups at 1 year (see Table 2).

A further stratification based on patients taking anti-
cholinergics within each treatment group reveaed only
that risperidone-treated patients receiving anticholin-
ergics showed a lower score improvement in working
memory (WAIS-111 Backward Digits), unlike risperidone-
treated patients without anticholinergics (t=-2.11, p=
.04). No other significant differences in cognitive change
scores between patients with or without anticholinergics
in each treatment group were observed.

DISCUSSION

In a representative sample of patients with first-
episode schizophrenia, we found that (1) Patients treated
with either risperidone, olanzapine, or alow dose of halo-
peridol showed a significant improvement in cognitive
scores (comprising all cognitive domains) after 1 year; (2)
the differential effectiveness of medications on cognition
enhancement was, in general, insignificant; (3) cognitive
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score improvements in patients were, overall, similar
to those found in healthy volunteers; and (4) changes in
clinical symptoms, the use of concomitant medications,
or the presence of motor side effects did not significantly
mediate cognitive changes. To the best of our knowledge,
thisisthefirst controlled clinical trial that compareslong-
term (1-year follow-up) cognitive effectiveness of SGAs
(olanzapine and risperidone) and FGAs (low-dose halo-
peridol) in which a group of healthy subjects has also
been repeatedly assessed to examine the potential effects
of practice.

Consistent with earlier long-term investigations of pa-
tients with first-episode schizophrenia treated with low
doses of haloperidol,® our patients treated with haloper-
idol showed cognitive score improvements similar to
those found in patients treated with risperidone or olanza-
pine. Similarly, Keefe and colleagues’ did not find sig-
nificant differences either between olanzapine and halo-
peridol in neurocognitive effects after 1 year and 2 years
of treatment. In contrast, the short-term analysis (12
weeks) from this sample had revealed a significant
benefit of olanzapine compared to haloperidol.® Harvey
and colleagues® also reported in a study with patients
who took low doses of risperidone and haloperidol that
SGAs (risperidone) were significantly more beneficial
than haloperidol, with a greater improvement in general
cognitive function and verbal fluency and long-delay free
recall in the short term (12 weeks). A couple of additional
short-term studies have also found a greater improvement
with risperidone relative to haloperidol.®” Purdon et al.?
described a significantly greater benefit in the general
cognitive index (6 cognitive domains) with olanzapine
relative to haloperidol and risperidone at 4-month follow-
up in a multicenter double-blind randomized study.?
Taken together, the results from the aforementioned
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studies depending on the weight of practice effects on cog-
nitive test performance.

Likewise, other feasible reasons should be considered
to explain the inconsistencies regarding the cognitive ef-
fects of FGAs and SGAs. It may aso be argued that rela-
tively high doses of haloperidol might mask practice effect
and therefore the previously reported positive effects of
SGAs may be due to too high doses of haloperidol in the
control arms. Contrary to this assumption, in a recent
meta-analysis, Woodward et al.*° found no evidence that
higher doses of haloperidol themselves may be associated
with lower cognitive score improvements. The dose of
haloperidol used in our study (2.7 mg) is relatively low
compared to the range of doses used in previous investiga-
tionsin first-episode schizophrenia.

A secondary goal of this study was to investigate
whether cognitive changesin the 3 groups of patients were
similar or different to cognitive changes attributed to re-
peated exposure to cognitive tests in healthy controls.
Most cognitive score changes in our treatment groups are
similar to practice effectsin healthy controls and therefore
might be due to practice effect rather than true improve-
ments in the compromised neurocognitive function. How-
ever, 3 cognitive variables demonstrated arate of improve-
ment above and beyond practice effects: Finger Tapping
Test, TMT-B, and RCFT. However, it is worth noting that
the effect size of differences between baseline and 1 year
on TMT-B and RCFT, ranging from medium to moderate,
did not differ between groups (see Table 8). The weight of
practice effects has not been examined in other previous
studies of first-episode schizophreniainvestigating the dif-
ferential effects of antipsychotic medications on cognition.

Our results here, including a group of haloperidol-
treated patients who were followed up for 1 year are con-
sistent with and extend those reported by Goldberg and
colleagues,” who observed that, in general, the cognitive
score improvements found in first-episode patients treated
with risperidone or olanzapine were consistent in magni-
tude with practice effects observed in healthy controls at
16 weeks. Furthermore, they also described that, in 2 cog-
nitive variables, the performance gains in the schizophre-
nia group exceeded the practice effects in controls: visual
episodic memory and the Trail Making Test. If the aboveis
taken together with our results, we might speculate that
antipsychotics produce significant and valid cognitive im-
provements in memory and executive function tests that
require the integration of visual perceptual skills and mo-
tor speed. We have also explored the likelihood that the
presence of aceiling effect in the cognitive performance of
the control group would produce type Il error inflation.
The analysis of distribution of control subjects revealed
that only 48.65% of the subjects were in the upper quartile
(> 26) on the RCFT so they still may have left room for
improvement (analysis available from B.C.-F. upon re-
guest). Consistently, the analysis of effect size of differ-
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ences in score between baseline and 1-year on the Finger
Tapping Test (-0.07), TMT-B (0.58), and RCFT (-0.33)
showed that effect sizesin the control group arein asimi-
lar range to those in patients (see Table 8).

The beneficial effect of haloperidol on the Finger Tap-
ping Test was an unexpected finding. It may be argued
in line with our previous hypothesis that the higher doses
of haloperidol, higher EPS prevalence, and increased ad-
junctive anticholinergics at the very first weeks of treat-
ment might remarkably impair baseline Finger Tapping
Test performance (see Table 3). The progressive reduction
of haloperidol doses and use of anticholinergics during
the follow-up period (see Table 1) would lessen the nega-
tive effects of haloperidol on motor speed and therefore
result in agreater performance increase. Consistently, our
correlational analysis showed that the severity of EPSwas
associated with poorer Finger Tapping Test and RCFT
performance exclusively in haloperidol-treated patients.
Additionally, the effect sizes for motor speed in the halo-
peridol group were larger in the baseline to 6-month pe-
riod (-0.39) than in the 6-month to 1-year period (-0.13).
The greater size effect is coincident with a higher reduc-
tion of haloperidol doses (Table 1) and anticholinergic use
(Table 2). This differential pattern of changes was not
found in the other 2 treatment groups or the control group.
It isworth noting that at 1 year there were no significant
differences between groups in motor speed scores.

Due to the fact that 15 haloperidol-treated patients
switched medication during the follow-up and that, per
protocol, analysis did not reveal significant differences
between treatments in Finger Tapping Test, we have also
explored the likelihood that these results might be biased
by the confounding effect of the switch of medications.
However, the direct comparison of those haloperidol pa-
tients who maintained treatment and those who switched
medi cation did not show group-by-time interaction on the
Finger Tapping Test (F = 0.124, df = 2, p = .884) (analy-
sis available from B.C.-F. upon request), suggesting that
the beneficial effect of haloperidol in motor speed does
not seem to be biased by the switch of medication during
the follow-up.

There were a few limitations to this study. First, the
fact that our patients had been on antipsychotic medica-
tions for a mean of 10.5 weeks before the baseline cogni-
tive evaluation does not permit us to explore possible dif-
ferences in cognitive effectiveness between treatmentsin
the short term. Most of the previous literature studying
the effectiveness of antipsychotics on cognition explored
cognitive changes in drug-naive patients during short pe-
riods of time (range from 6 to 16 weeks). Second, it hasto
be borne in mind that the lack of a group of drug-free pa-
tients in which practice effects would have been assessed
limits our capacity to fully ascertain to what extent cog-
nitive score changes are related to practice effects, medi-
cation effects, or illness itself. Hence, our results herein

J Clin Psychiatry 70:5, May 2009



should be considered as inferential. A final limitation of
our study was the open-label design, as this would have
led to some data bias and potentially to some bias in the
interpretation of the results. Despite these limitations, we
believe this study to be a very thorough investigation
of the differential cognitive effectiveness of FGAs and
SGAs in first-episode nonaffective psychosis individuals
who are representative of clinical practice and who are
treated in routine clinical settings. The low rate of drop-
outs (i.e.,, <19%) and the long follow-up period add
strength to the conclusions drawn from this study.

In conclusion, haloperidol, olanzapine, and risperidone
showed an equal effectiveness for improving the cog-
nitive deficits present at early stages of psychosis. In
general, the magnitude of cognitive score improvements
observed with antipsychotics was compatible with theim-
provements due to repeated exposure to tests. The study
also underscores the importance of examining the impact
of EPS and anticholinergic medication in longitudinal ef-
ficacy studies. We believe that our results provide impor-
tant information regarding the practical utility of antipsy-
chotic treatments to improve cognition and thus may
contribute to developing novel approaches for cognitive
pharmacotherapy in schizophrenia.

Drug names: biperiden (Akineton), clonazepam (Klonopin and
others), clozapine (FazaClo, Clozaril, and others), haloperidol
(Haldol and others), lithium (Eskalith, Lithobid, and others),
olanzapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal
and others), sertraline (Zoloft and others), ziprasidone (Geodon).
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