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Objective: The safety and tolerability of short-term treatment
with a low dose of risperidone was evaluated in adolescents with
prodromal symptoms and a family history of schizophrenia.

Method: Four prodromal high-risk adolescents and six first-ep-
isode patients with schizophrenia were treated with average

doses of 1.0 and 1.8 mg/day of risperidone, respectively, in an
8- to 12-week open-label trial.

Results: No significant treatment-related adverse events were
noted. Severity of thought and behavior disturbance ratings de-
clined by about 30%; performance on a test of verbal learning
improved by about 100% during treatment in both prodromal
and first-episode patients, changes that achieved statistical sig-
nificance despite the small group sizes.

Conclusions: These findings are preliminary and should not
be used to guide health care decisions at this time. Randomized
controlled trials are needed to determine whether antipsy-
chotic drug treatment of prodromal patients can delay or pre-
vent onset or attenuate the clinical course of schizophrenia.

(Am J Psychiatry 2002; 159:1230–1232)

Initiation of drug therapy soon after the onset of psy-
chotic symptoms is associated with better medication re-
sponse, less likelihood of relapse, and more favorable
long-term outcome among patients with schizophrenia
(1). These findings raise the possibility that early pharma-
cological intervention arrests or attenuates deteriorative
aspects of the schizophrenic disease process (2). If so, even
greater benefits may be achieved by initiating treatment
during the prodromal phase of schizophrenia (3). As a pre-
liminary step toward testing this hypothesis, we con-
ducted an open-label study to evaluate the safety and tol-
erability of short-term treatment with a low dose of an
atypical antipsychotic drug—risperidone—among treat-
ment-seeking adolescents with prodromal symptoms and
a family history of schizophrenia. We evaluated change in
symptoms and neurocognitive test performance from
baseline to 8–12-week follow-up and compared the mag-
nitude of change between the prodromal patients and a
parallel group of first-episode schizophrenic patients.

Method

This was an investigator-initiated, Finnish-multicenter, open-
label, phase-IIIb trial. The study protocol was reviewed and ap-
proved by the institutional review board of the Finnish National
Agency for Medicines and by the institutional review boards of all
participating psychiatric facilities. Before participation, all sub-
jects were given study information by the treating psychiatrist
and signed informed consent forms. For subjects under 18 years
of age, the subjects’ parents or legal guardians also signed in-
formed consent forms.

Prodromal subjects were treatment-seeking, neuroleptic-naive
outpatients, aged between 15 and 20 years, who met DSM-IV cri-
teria for schizotypal, paranoid, or schizoid personality disorder
but not for schizophrenia, schizoaffective disorder, schizophreni-
form disorder, or a psychotic mood disorder and had at least one

first- or second-degree relative with a DSM-IV diagnosis of
schizophrenia. First-episode subjects were in- or outpatients,
aged between 16 and 35 years, who met DSM-IV criteria for
schizophrenia or schizophreniform disorder, with a maximum of
2 weeks of prior neuroleptic medication. Exclusion criteria for all
subjects were existence of any other axis I disorder, alcohol or
drug dependence, any severe drug allergy, any significant cardiac
abnormality, any other serious medical illness, mental retarda-
tion, and history of suicide attempt or acute suicidal risk. Diag-
noses were made by using the SCID interview (4). Pregnant or lac-
tating women and women of childbearing potential who were not
using an effective means of contraception were also excluded.

The trial medication (risperidone) was administered once daily
for 8 weeks to first-episode patients and for 12 weeks to prodro-
mal patients. For both prodromal and first-episode patients, the
treatment started at 1 mg/day. For prodromal subjects, the dose
was increased after 2 weeks by 0.5 mg/day and after 4 weeks by 0.5
mg/day up to a maximum daily dose of 2 mg. For first-episode
subjects, the dose was increased after 3 days by 1 mg/day and
thereafter every week by 1 mg/day up to a maximum daily dose of
4 mg. For both groups, doses could be titrated downward at any
time in the event of clinically significant treatment-emergent ad-
verse events or if, in the treating psychiatrist’s judgment, a de-
crease was warranted. No antidepressants, mood stabilizers, or
antipsychotics other than the study drug were allowed for the du-
ration of the trial. For both groups, anticholinergic medication
could be prescribed for emergent extrapyramidal symptoms
whenever necessary for a maximum of 6 consecutive days. With-
drawal from the trial was at the discretion of the treating psychia-
trist for safety or efficacy considerations.

For all subjects, a standard form was used to elicit and record
information on demographic status and psychiatric and medical
history. Symptom ratings and neurocognitive measures were ob-
tained at baseline and at two subsequent follow-ups, which oc-
curred at 4 and 8 weeks for first-episode patients and at 6 and 12
weeks for prodromal patients. For prodromal subjects, symptoms
were rated by using the Child Behavior Checklist (5); analyses
used the average of the self- and parent-reported ratings (which
did not differ significantly). For first-episode patients, symptoms
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were rated by the treating psychiatrist by use of the Positive and
Negative Syndrome Scale (6). All subjects were given the Califor-
nia Verbal Learning Test (7). Adverse events were monitored con-
tinuously with a standard checklist completed at baseline and at
2-, 4-, 6-, 8-, and 12-week follow-ups.

Results

A total of 16 subjects were enrolled in the study. Of
these, five were prodromal patients (mean age=15.6 years,
SD=0.8; three boys and two girls), four of whom completed
the trial, and 11 were first-episode patients (mean age=
23.9 years, SD=5.5; eight men and three women), six of
whom completed the trial. The mean dose of risperidone
was 1.04 mg/day (SD=0.12) among prodromal patients
and 1.83 mg/day (SD=0.50) among first-episode patients.
Adverse events judged to be possibly or probably related
to the treatment were noted in two prodromal patients
(tremor/tic, exhaustion/anxiety) and three first-episode
patients (sedation, dystonia, dry mouth/rhinitis); all of
these were minor and resolved during the trial. Of the six
patients who dropped out, only one (a first-episode pa-
tient) withdrew because of adverse events. No adverse
reactions were observed in the one prodromal patient
whose parents withdrew consent to participate.

Table 1 gives information on symptom severity and neu-
rocognitive functioning in the prodromal and first-epi-
sode groups. On average, prodromal patients’ Child Be-
havior Checklist scores declined significantly at the 12-
week follow-up, compared to baseline scores, in terms of
thought disorder, attention symptoms, and overall symp-
toms but not in terms of social functioning. All four pro-
dromal subjects improved in terms of attention, and three

of four improved in terms of thought disorder and overall
symptoms. On average, first-episode patients’ Positive
and Negative Syndrome Scale scores declined significantly
overall and on the positive and negative subscales. All six
first-episode patients improved in terms of positive and
overall symptoms, and five of six improved in terms of
negative symptoms.

Performance on the California Verbal Learning Test im-
proved significantly from baseline to final follow-up in
terms of trial 1 recall (mean change=98.2%, SD=92.8%) (t=
3.3, df=10, p=0.008), overall recall on trials 1 to 5 (mean=
28.7%, SD=27.8%) (t=3.3, df=10, p=0.009), semantic clus-
tering during recall (mean=263.4%, SD=218.8%) (t=3.8,
df=10, p=0.004), and recall errors (i.e., sum of intrusions
and perseverations: mean=–54.6%, SD=12.2%) (t=–14.1,
df=10, p=0.0001). The rate of improvement did not differ
significantly between first-episode and prodromal sub-
jects on any of these measures (t=0.6, df=9, p=0.59; t=–1.2,
df=9, p=0.27; t=–1.1, df=9, p=0.31; t=–0.1, df=9, p=0.95, re-
spectively). Significant change was observed on trial 1 re-
call among prodromal patients and on all measures but
recall errors among first-episode patients.

Discussion

Short-term treatment with a low dose of risperidone
was safe and may have been associated with improvement
in behavioral and neurocognitive functioning in a small
group of adolescent patients with prodromal symptoms of
schizophrenia. Severity of thought and behavior distur-
bances declined by about 30%, and performance on indi-
ces of verbal learning improved by 30% to 100% during 8

TABLE 1. Symptom and Neurocognitive Changes in Prodromal High-Risk Adolescents and Patients With First-Episode
Schizophrenia During 12 and 8 Weeks of Risperidone Treatment, Respectively

Index

Score Adjusted 
Percent ChangeaBaseline Follow-Up Analysis

Mean SD Mean SD Mean SD t df p
Prodromal adolescent patients (N=4)

Symptom indexb

Thought disorder 3.3 1.3 2.0 0.8 –35.0 11.9 –5.9 4 0.01
Attention symptoms 9.0 4.9 5.3 2.9 –40.8 2.0 –40.6 4 0.0001
Social withdrawal 2.7 1.5 2.8 1.5 5.5 80.0 0.1 4 0.92
Average 5.3 2.5 3.3 1.2 –30.7 17.1 –3.6 4 0.04

Verbal memory indexc

Trial 1 recall 6.3 3.5 9.3 4.5 115.6 80.2 2.9 4 0.02
Trial 1–5 recall 55.5 12.6 55.3 18.4 14.4 28.4 1.0 4 0.34
Semantic clustering 18.0 14.7 26.8 27.8 111.5 348.4 0.6 4 0.54
Recall errors 6.8 7.2 0.5 0.6 –58.0 71.8 –1.6 4 0.15

Patients with first-episode schizophrenia (N=6)
Symptom indexb

Positive symptoms 22.7 3.3 14.3 3.4 –37.4 5.3 –17.4 6 0.0001
Negative symptoms 22.2 8.1 17.5 6.7 –19.8 4.1 –11.9 6 0.0001
Average 22.4 4.4 15.9 4.4 –29.7 4.3 –16.9 6 0.0001

Verbal memory indexc

Trial 1 recall 5.2 2.1 8.7 2.1 86.7 79.8 2.7 6 0.03
Trial 1–5 recall 39.3 11.7 55.5 10.3 38.2 27.2 3.4 6 0.01
Semantic clustering 10.5 7.8 27.8 11.1 364.7 343.9 2.6 6 0.04
Recall errors 5.2 3.2 3.2 4.7 –55.3 60.3 –2.2 6 0.06

a Change from baseline to 8-week (for first-episode subjects) or 12-week (for prodromal subjects) follow-up, adjusted for baseline values.
b From the Child Behavior Checklist (5) for prodromal subjects and from the Positive and Negative Syndrome Scale (6) for first-episode subjects.
c From the California Verbal Learning Test (7).
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to 12 weeks of treatment in both prodromal and first-epi-
sode patients. These changes were observed consistently
across subjects and achieved statistical significance de-
spite the small group sizes. It is encouraging that the re-
sponse profile of prodromal subjects was similar to that of
first-episode patients, among whom the efficacy of ris-
peridone on clinical and cognitive functioning has previ-
ously been proven (8). Nevertheless, given the small group
size, lack of placebo control group, and failure to control
for practice effects on the neurocognitive tests, the present
findings are preliminary and should not be used to guide
public health decisions regarding treatment of individuals
with prodromal symptoms. Rather, the findings encour-
age larger, longer-term, randomized, placebo-controlled,
double-blind clinical trials in this population.
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Objective: The nature and time course of temporal lobe ab-
normalities in psychotic illness remain controversial. Confounds
include disease chronicity, gender, and handedness. The

present study investigated temporal substructures in right-
handed male patients experiencing their first episode of psy-
chotic illness.

Method: Magnetic resonance imaging scans were obtained for
25 minimally treated patients experiencing their first psychotic
episode and 16 healthy comparison subjects. Group differences
in volumes of the hippocampus, amygdala, planum temporale,
and Heschl’s gyrus were tested.

Results: The patients had smaller bilateral hippocampal and
left planum temporale volumes than the comparison subjects.
Paranoid and nonparanoid patients differed in left amygdala
volume.

Conclusions: The authors conclude that bilateral hippocam-
pal and left planum temporale abnormalities are present near
the onset of psychosis.

(Am J Psychiatry 2001; 158:1232–1234)

Magnetic resonance imaging (MRI) studies support
the presence of superior (1) and medial (2, 3) temporal

lobe abnormalities in psychotic illness. Although studies

of chronically ill patients are susceptible to the confound-
ing effects of long-term neuroleptic exposure and neuro-

degenerative change (1, 3, 4), patients experiencing their


