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ABSTRACT

BACKGROUND
The treatment of schizophrenia with multiple antipsychotic drugs is common, but the
benefits and risks are not known.

METHODS

In a randomized, double-blind study, we evaluated patients with schizophrenia and
a poor response to treatment with clozapine. The patients continued to take cloza-
pine and were randomly assigned to receive eight weeks of daily augmentation with
3 mg of risperidone or with placebo. This course of treatment was followed by an
optional 18 weeks of augmentation with risperidone. The primary outcome was re-
duction in the total score for severity of symptoms on the Positive and Negative Syn-
drome Scale (PANSS). The secondary outcomes included cognitive functioning.

RESULTS

A total of 68 patients were randomly assigned to treatment. In the double-blind
phase, the mean total score for the severity of symptoms decreased from baseline to
eight weeks in both the risperidone and the placebo groups. There was no statisti-
cally significant difference in symptomatic benefit between augmentation with
risperidone and placebo: 9 of 34 patients receiving placebo and 6 of 34 receiving
risperidone responded to treatment (P=0.38). The mean difference in the change in
PANSS scores from baseline to eight weeks between those receiving risperidone
and those receiving placebo was 0.1 (95 percent confidence interval, 7.3 to 7.0).
The verbal working-memory index showed a small decline in the risperidone group
and a small improvement in the placebo group (P=0.02 for the comparison be-
tween the two groups in the change from baseline). The increase in fasting blood
glucose levels was mildly greater in the risperidone group than in the placebo group
(16.2 vs. 1.8 mg per deciliter [0.90 vs. 0.10 mmol per liter], P=0.04). The incidence
and severity of other side effects did not differ between the two groups.

CONCLUSIONS
In this short-term study, the addition of risperidone to clozapine did not im-
prove symptoms in patients with severe schizophrenia. (ClinicalTrials.gov num-
ber, NCT00272584)
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VEN WITH ADEQUATE TREATMENT, AS

little as 20 percent of patients with schizo-

phrenia have a complete resolution of symp-
toms, whereas up to one third have a clinically
inadequate response.* Poor response of psychotic
symptoms to single antipsychotic drugs has been
cited as the most common reason for simultane-
ous prescription of multiple antipsychotic drugs,
or polypharmacy.>* Antipsychotic polypharmacy
is increasingly common, although the evidence
of its efficacy from randomized, controlled trials
is limited or contradictory, there is a risk of exac-
erbation of side effects, and the cost implications
are substantial.#1* If antipsychotic polypharmacy
is of value, treatment with combinations of drugs
with complementary receptor-binding properties
might have the highest likelihood of success.*s
Clozapine does not saturate dopamine D2 recep-
tors, even when given at high doses, whereas ris-
peridone occupies a high proportion of dopamine
D2 receptors when given at clinically used doses.*°
Combining drugs that have complementary pro-
files of cognitive improvement might be of fur-
ther benefit. Clozapine and risperidone both ap-
pear to improve frontal-lobe function, although
risperidone may have more benefit for verbal work-
ing memory.’

We investigated whether augmentation with
risperidone would alleviate psychotic symptoms
in patients with an incomplete response to treat-
ment with clozapine at the usual clinical dose over
an appropriate period of time. The secondary
hypotheses were that risperidone augmentation
would improve cognitive functioning and that the
side effects of clozapine plus risperidone would
be similar to those of clozapine alone.

METHODS

PARTICIPANTS

We enrolled 71 patients from seven institutions in
Canada, Germany, China, and the United King-
dom that were similar in the systems and quality
of care to publicly funded, academic-affiliated
medical centers in the United States. Both inpa-
tients and outpatients were eligible. The inclusion
criteria were a diagnosis of schizophrenia or
schizoaftfective disorder according to the criteria
of the American Psychiatric Association’s Diagnos-
tic and Statistical Manual of Mental Disorders, fourth
edition (DSM-IV)*8; age from 18 through 65 years;
treatment with clozapine (Clozaril, Novartis) for

the indication of poor response to other antipsy-
chotic agents; treatment for at least 12 weeks at a
stable dose of 400 mg or more per day, unless the
size of the dose was limited by side effects; a to-
tal score of 80 or greater at baseline on the Posi-
tive and Negative Syndrome Scale (PANSS)™ (the
range of possible scores is 30 to 210, with higher
scores indicating more severe symptoms); a Clin-
ical Global Impressions (CGI)?° score of 4 or great-
er (range of possible scores, 1 [not mentally ill] to
7 [extremely ill]); and a Social and Occupational
Functioning Assessment Scale (SOFAS)*® score of
40 or less (range of possible scores, 1 to 100, with
lower scores indicating impaired functioning).
The exclusion criteria were clinically significant
alcohol or substance abuse in the previous three
months, developmental disability, current treat-
ment with clozapine for the primary indication of
movement disorder or of intolerable side effects
from other medications, or previous treatment with
clozapine augmented with risperidone. Patients
were required to discontinue any antipsychotic
drugs other than clozapine, any mood-stabilizing
or antidepressant drugs, and any anticonvulsant
drugs for at least two weeks before entry into the
study (except for fluoxetine and electroconvulsive
therapy, which were discontinued for at least four
weeks before entry into the study). Concomitant
medications for stable medical conditions were
permitted.

STUDY DESIGN
From June 2001 through January 2004, patients
were enrolled and entered a one-week phase of
single-blind placebo augmentation. On day 7, pa-
tients with an improvement in the overall PANSS
score of 20 percent or greater were withdrawn
from the study; all others were randomly assigned
to double-blind treatment with risperidone or a
placebo of identical appearance. Randomization
was performed according to a computer-generated
schedule with a permuted-block design. The fixed
block size was four patients. The site investigators
did not know the block size. The person generat-
ing the randomization schedule was not involved
in determining patients’ eligibility, administering
treatment, or determining outcome. The patients
were assigned in sequence at each site. Through-
out the study, the patients, site investigators, and
raters remained blinded.

Risperidone (Risperdal, Janssen Pharmaceutica)
was administered as 1-mg tablets; the dose was

N ENGLJ MED 354;5 WWW.NEJM.ORG FEBRUARY 2, 2006

Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission.

Copyright © 2006 Massachusetts Medical Society. All rights reserved.

473



474

The NEW ENGLAND JOURNAL of MEDICINE

increased to 3 mg per day over the first 15 days.
The investigators were allowed to decrease the
dose by one tablet per day if the side effects were
intolerable. Adherence to treatment with the study
drugs was monitored by pill counts of the medi-
cations, which were provided in numbered blister
packs. The serum levels of clozapine and its me-
tabolite norclozapine were determined on days 7,
63, and 189; risperidone levels were not measured.
Lorazepam (at a maximum dose of 6 mg per day)
or chloral hydrate (maximum dose, 2 g per day)
was permitted for treatment of agitation or other
symptoms. No lorazepam or chloral hydrate was
permitted for 48 hours before cognitive testing.
Anticholinergic drugs were allowed only for the
treatment of acute side effects. After the double-
blind phase, the patients were offered the option
of receiving unblinded augmentation of clozapine
treatment with risperidone for an additional 18
weeks.

Janssen—Ortho, Canada, provided the risperi-
done and matching placebo and reviewed the
protocol; there was no request for amendment.
The only study data provided to Janssen—Ortho
consisted of reports of serious adverse events.
The data were analyzed and the manuscript was
written solely by the listed authors. Ethics ap-
proval was obtained from the institutional review
board at each site. Written informed consent was
obtained from all patients.

BASELINE ASSESSMENT AND EFFICACY MEASURES
The primary outcome measure was severity of
symptoms, measured by the total PANSS score on
days 7, 35, and 63. The PANSS is a widely used
instrument in clinical trials of schizophrenia treat-
ment, with well-described psychometric proper-
ties, including reliability.!® The raters, all of whom
were trained in administration of the PANSS, re-
viewed standardized videotaped interviews. The
raters were fluent in English, and each center was
led by an academic research psychiatrist. The sec-
ondary measures were the PANSS positive and
negative symptom scores and the CGI severity
scores. Patients with a 20 percent or greater re-
duction in total PANSS score were classified as
having a response.

Frontal-lobe cognitive function, an additional
secondary outcome measure, was assessed on
days 7, 63, and 189. Testing was carried out un-
der the supervision of neuropsychologists. Work-
ing-memory function was operationally defined

as the limited-capacity, short-term facility for
the simultaneous storage and processing of in-
formation. Two measures of verbal working
memory were employed, the Brown—Peterson
procedure?!22 and the Letter-Number Sequenc-
ing (LNS) task.?? Both tasks require the tempo-
rary storage of information and either simulta-
neous backward counting (Brown—Peterson) or
mental manipulation of the material (LNS). An
aggregate composite index of verbal working
memory was formed by combining standardized
z scores of the tasks from each time point. The
baseline means and standard deviations for the
two working-memory tasks were used to standard-
ize scores across all the sessions. The verbal work-
ing-memory index has a mean of zero, and each
full point above or below zero represents 1 SD
of the standardized score. Positive values repre-
sent better memory function, and negative values
poorer function. Fifteen patients could not provide
valid data from at least one of the tasks because
of the severity of psychosis or global impairment.

SIDE EFFECTS AND ADVERSE EVENTS
Movement disorders were assessed by the Extra-
pyramidal Symptom Rating Scale (ESRS)** and
the Barnes Akathisia Scale (BAS).2> The ESRS score
ranges from 0 to 246, with subscales for parkin-
sonism (0 to 108), dystonia (0 to 96), and dyskine-
sia (0 to 42). The BAS score ranges from 0 to 5.
Higher scores on both scales are associated with
more severe symptoms. General side effects were
assessed according to a standardized, 42-item scale,
the Udvalg for Kliniske Undersogelser?® (range,
0 to 120), with higher scores indicating more se-
vere side effects. Weight, waist circumference, and
height were measured. Because clozapine can be
associated with metabolic disturbances, fasting
blood glucose, total cholesterol, low-density lipo-
protein (LDL) cholesterol, high-density lipoprotein
(HDL) cholesterol, and triglycerides were measured
in serum on days 7, 63, and 189. White-cell counts
were carried out weekly during the double-blind
phase and according to local practice thereafter.

STATISTICAL ANALYSIS
Samples of 40 to 100 patients are recommended
for studies of drug augmentation in schizophre-
nia, on the basis of expected effect sizes of 0.5 to
0.8.92729 Effect sizes were determined with the
use of Cohen’s d statistic, which provides a mea-
sure of the differences in the mean values of

N ENGLJ MED 354;5 WWW.NEJM.ORG FEBRUARY 2, 2006

Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission.

Copyright © 2006 Massachusetts Medical Society. All rights reserved.



RISPERIDONE AUGMENTATION OF CLOZAPINE IN SCHIZOPHRENIA

changes in symptom severity between groups in
relation to the pooled standard deviation.3® Ef-
fect sizes were categorized as small (0.2 to 0.4),
medium (0.5 to 0.7), or large (0.8 or greater). For
example, in a group of patients with treatment-
resistant schizophrenia, switching from treatment
with typical antipsychotic agents to optimal clo-
zapine treatment was associated with a large ef-
fect size (0.8) for improvement of overall symp-
tom severity and a medium effect size (0.5) for
improvement of specific positive and negative
symptoms.3* The relative benefit of atypical as

compared with typical antipsychotic agents for
long-term memory dysfunction in schizophrenia
was associated with a small effect size (0.2).32
In the present study, the primary analysis was
performed according to the intention-to-treat prin-
ciple. The primary outcome measure was the total
PANSS score. A mixed-model analysis was used
(SPSS, version 13), which included all available
data at each time point. This analysis included
fixed effects for group (risperidone and placebo)
and time (days 7, 35, and 63) and an unstructured
covariance structure. The statistic analyzed for

Table 1. Baseline Characteristics of the Patients.*

Characteristic
Age —yr
Male sex — no. (%)
Type of disorder — no.
Schizophrenia
Schizoaffective disorder
Education —yr
Type of care — no.
Inpatient
Outpatient
Age at first hospitalization — yr
Duration of illness —yr
Previous hospitalizations — no.
Different antipsychotic drugs used in past 5 yr — no.
Rating on CGl Severity Scale — no. (%)**
Moderate
Marked
Severe
Extreme
SOFAS scoreff
Clozapine dose — mg/day
Duration of clozapine treatment — wki:3

Received risperidone before clozapine treatment — no. (%)

Risperidone Placebo Group All Patients
Group (N=34) (N=34) (N=68)
39.4£11.0 34.9+8.5 37.2+£10.0
25 (74) 25 (74) 50 (74)
32 31 63
2 3 5
11.5+2.0 11.9+2.4 11.7+2.2
13 13 26
21 21 42
22.1+6.7F 21.5+4.15 21.8+5.6§
16.9+11.27 13.0+9.0%: 15.0+10.3§
4.9+3.35% 5.9+5.29 5.4x4.4|
3.5+2.1 2.9+1.8 3.2+2.0
4(12) 10 (29) 14 (21)
14 (41) 18 (53) 32 (47)
13 (38) 5 (15) 18 (26)
3(9) 1(3) 4 (6)
32.2+7.4 35.0+7.5 33.6£7.5
494+168 487+135 490+151
2094226 1111617 161+201§
20 (59) 21 (62) 41 (60)

Plus—minus values are means +SD. Unless otherwise noted, differences between the risperidone and placebo groups

were not statistically significant (P>0.05). CGI denotes Clinical Global Impressions, and SOFAS the Social and

Occupational Functioning Assessment Scale.
The data were obtained from 33 patients.
The data were obtained from 32 patients.
The data were obtained from 65 patients.
The data were obtained from 30 patients.
The data were obtained from 62 patients.

h—_me

i P=0.04.
§§ The data were obtained from 67 patients.

* CGI scores of the severity of mental illness range from 1 (not mentally ill) to 7 (extremely ill).
it SOFAS scores range from 1 to 100, with lower scores indicating greater impairment in psychosocial functioning.
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significance was the interaction term, which al-
lows comparison of the treatment groups over
time. For descriptive purposes, we also provide
information on the differences between groups
in the change from baseline to eight weeks and
on effect sizes. In a secondary analysis, the pro-
portions of patients having a response (those with
a decrease in total PANSS score of at least 20
percent) in each group were compared by the
chi-square test.

RESULTS

STUDY POPULATION
The investigators assessed 595 patients for eligi-
bility for the study; 458 (77 percent) did not meet
the inclusion criteria, and 69 (12 percent) declined
to participate (see figure in the Supplementary
Appendix, which is available with the full text of
this article at www.nejm.org). A total of 71 pa-
tients were enrolled, 2 of whom withdrew con-
sent before randomization. One patient improved
during the first seven days of single-blind aug-
mentation with placebo and no longer met the
criteria for randomization. Seventy-two percent (49
patients) described themselves as white, 1 percent
(1 patient) as black, 18 percent (12 patients) as

Asian, and 9 percent (6 patients) as belonging to
another racial or ethnic group. The mean number
of weeks of prior clozapine treatment was greater
in the group randomized to risperidone (P=0.04).
There were no other significant differences be-
tween the treatment groups in demographic or
clinical characteristics (Table 1). There were no
significant differences among the patients at the
seven participating institutions in total PANSS
score at baseline, age, sex ratio, educational level,
age at first hospitalization, or number of previ-
ous hospitalizations.

PRIMARY OUTCOME MEASURES
The total PANSS score did not differ between the
risperidone and placebo groups at baseline or at
eight weeks of follow-up. A significant improve-
ment between baseline and follow-up occurred
in both groups (P<0.001). There was no differ-
ence between the risperidone and the placebo
augmentation groups in the amount of improve-
ment (Table 2 and Fig. 1). The mean difference in
the change in PANSS scores from baseline to eight
weeks between the two groups was 0.1 (95 percent
confidence interval, —7.3 to 7.0). The effect sizes
generated by these estimates would range from
—0.50 to 0.49. The change in the PANSS score

of Double-Blind Treatment (Day 63).*

Table 2. Primary and Secondary Outcome Measures at Randomization (Day 7) and at the End of Eight Weeks

Outcome Measure Risperidone Group

Day 7 Day 63
(N=34) (N=32)
PANSS score

Total 102.5+14.6 89.8+15.8

Positive 23.4+5.8 20.4+5.7

Negative 27.8+5.5 24.7+6.3
CGl score for severity 5.44+0.82 5.03+0.97
Verbal working-memory 0.09+0.83  -0.08+0.99

index(

Placebo Group P Valuey Effect Size::
Day 7 Day 63
(N=34) (N=33)
97.8+12.4 84.8+20.1 0.96 0.01
21.1+4.5 18.4+5.4 0.83 0.05
27.3+6.3 23.6+7.1 0.24 -0.09
4.91+0.75 4.52+1.06 0.68 0.01
-0.10+0.85 0.14+0.83 0.02 -0.68

* Plus—minus values are means +SD. PANSS denotes the Positive and Negative Syndrome Scale, and CGI Clinical Global

Impressions.

7 P values were calculated by the F test for the interaction between augmentation (risperidone or placebo) and time in

the mixed-measures analysis.

i The effect size was calculated by subtracting the mean score at day 63 from the score at day 7 for each group, deter-
mining the difference (risperidone minus placebo) between the two values, and then dividing this difference by the
pooled standard deviation of the difference scores. Because improvement is indicated by lower scores for symptom se-
verity but by higher scores on cognitive tests, a negative sign was added to the effect size of the verbal working-memory
index for consistency. Negative signs indicate an advantage for placebo as compared with risperidone augmentation.

§ The verbal working-memory index is a standardized composite z score derived from the Letter-Number Sequencing and
the Brown—Peterson tests. Sample sizes for the composite scores for the verbal working-memory index were 30 in the
risperidone group and 23 in the placebo group at both day 7 and day 63.
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was not significantly correlated with the duration
of previous clozapine treatment or with the dura-
tion of illness. When data for inpatients and out-
patients were analyzed separately, the amount of
improvement in the total PANSS score did not
differ between inpatients (mean, 13.5) and out-
patients (mean, 10.5) or between those receiving
risperidone and those receiving placebo within
either group.

SECONDARY OUTCOME MEASURES
The positive and negative symptom-severity scores
showed a similar profile, as did the total scores,
with significant improvement between baseline
and eight weeks in both groups (positive P<0.001,
negative P<0.001), but there were no significant
differences between the risperidone and the pla-
cebo groups. There were no significant differences
between the risperidone and the placebo groups
in CGI severity or improvement score. Overall, 26
percent of the patients in the placebo augmenta-
tion group (9 of 34) were classified as having a
response, as compared with 18 percent (6 of 34)
in the risperidone augmentation group (P=0.38).
For verbal working memory, there was no dif-
ference between the two groups at baseline or at
the eight-week follow-up in the composite score
(Table 2). However, the amount of change be-
tween baseline and eight weeks differed signifi-
cantly between the placebo group and the ris-

peridone group (P=0.02); performance slightly
increased in the placebo group and slightly de-
clined in the risperidone group.

DOSES
At baseline and at the eight-week follow-up, the
clozapine dose and the serum levels of clozapine
and norclozapine did not differ between the ris-
peridone and the placebo groups (Table 3). The
mean dose of risperidone or the equivalent in
placebo tablets did not differ between the two
groups on days 35 and 63.

SIDE EFFECTS AND ADVERSE EVENTS
No statistically significant differences in the se-
verity of movement disorders were observed be-
tween the placebo and risperidone groups (Table
3). Weight, waist circumference, and body-mass
index did not differ significantly between the two
groups at any time. For fasting blood glucose,
there were no statistically significant differences
between the two groups in the mean value at base-
line or at the eight-week follow-up. However, fast-
ing blood glucose increased more in the risperi-
done group than in the placebo group (16.2 vs.
1.8 mg per deciliter [0.90 vs. 0.10 mmol per liter],
P=0.04 for the comparison of the changes from
baseline in the two groups). In the risperidone
group, 6 of 25 patients with fasting blood glu-
cose levels of less than 126 mg per deciliter (7.00

31

Risperidone 27

23

804 Placebo

19

PANSS Total Score

15
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Figure 1. Scores for Severity of Symptoms during the Double-Blind Phase of the Trial.
There were no significant differences in total, positive, or negative scores between the risperidone augmentation group and the placebo
group. The minimum total score on the Positive and Negative Syndrome Scale (PANSS) is 30, and the minimum for the positive and

negative subscales is 7. Higher scores indicate more severe symptoms. Points represent means, and I bars represent the standard error
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mmol per liter) at baseline had levels of 126 mg
per deciliter or more at eight weeks, as compared
with 4 of 25 patients in the placebo group (P=0.73).
There was no difference in the duration of previ-
ous treatment with clozapine between the patients
whose blood glucose increased to at least 126 mg
per deciliter and those whose blood glucose did
not. The levels of total cholesterol, triglycerides,
LDL cholesterol, and HDL cholesterol did not dif-
fer significantly between the two groups at base-
line or at eight weeks, and there were no signifi-
cant differences between the two groups in the
changes in these measurements between baseline
and eight weeks. The total white-cell and neutro-
phil counts did not differ between the two groups.
There were no statistically significant differences
between the two groups in the incidence of any
side effect (Table 4).

Three patients (4 percent) discontinued treat-
ment before the eight-week follow-up. One patient
each in the risperidone and placebo groups with-
drew consent. The third patient, who was in the
risperidone group, had a serious adverse event.
His mental status deteriorated over one to two
weeks, he required frequent restraint, and his
creatine kinase level was elevated (with no evidence
of fever, rigidity, or autonomic instability). He had
a history of neuroleptic malignant syndrome re-
lated to haloperidol. Treatment with the study
medication was stopped, and the patient was ad-
mitted to a medical ward. He subsequently re-
covered fully, from a medical perspective, and his
mental status returned to the prestudy level of
symptoms. Two other serious adverse events were
reported, both during the extension phase of the
study, when clozapine plus open-label risperidone

Table 4. Side Effects Reported during the Study.*
Placebo Group Risperidone Group Placebo Group Risperidone Group
Effect (N=33) (N=33) (N=32) (N=32)
Day 7 Day 63
no. with effect (%)
Concentration difficulties 19 (58) 18 (55) 11 (34) 21 (66)
Asthenia, lassitude, or 17 (52) 18 (55) 13 (41) 14 (44)
increased fatigability

Sleepiness or sedation 13 (39) 19 (58) 13 (41) 19 (59)
Failing memory 10 (30) 10 (30) 7 (22) 8 (25)
Depression 11 (33) 8 (24) 10 (31) 12 (38)
Tension or inner unrest 11 (33) 10 (30) 13 (41) 16 (50)
Increased duration of sleep 10 (30) 12 (36) 11 (34) 11 (34)
Emotional indifference 10 (30) 12 (36) 9 (28) 10 (31)
Increased salivation 20 (61) 17 (52) 16 (50) 20 (63)
Constipation 7 (1) 8 (24) 7 (22) 5 (16)
Orthostatic dizziness 9 (27) 11 (33) 8 (25) 8 (25)
Palpitations or tachycardia 8 (24) 4 (12) 4 (13) 4 (13)
Weight gain 6 (18) 8 (24) 7 (22) 7 (22)
Amenorrheay 1(11) 2 (22) 0 1(13)
Global

Assessed by patient 23 (70) 15 (45) 20 (63) 19 (59)

Assessed by physician 25 (76) 20 (61) 21 (66) 24 (75)

* The numbers and percentages of patients who had side effects scored as 1 (mild) or higher according to the Udvalg for
Kliniske Undersagelser on day 7 or day 63 are shown. According to this scale, each item is rated from 0 to 3, with high-
er scores indicating more severe side effects. Movement-disorder side effects are not shown, since these were assessed
according to more detailed scales. Only side effects that occurred in at least 20 percent or more of the patients in a
treatment group are reported. For all side effects, there were no statistically significant differences between the risperi-
done and placebo groups in the proportions of patients reporting the effect on day 7 or day 63 (all P values >0.05).

T The data are based on nine women in each of the two groups on day 7 and eight women on day 63.

N ENGLJ MED 354;5 WWW.NEJM.ORG

Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission.

FEBRUARY 2, 2006

Copyright © 2006 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

was administered. One patient had an exacerbation
of auditory hallucinations and suicidal ideation,
requiring admission to the hospital. Poor adher-
ence with treatment was suspected, and these
symptoms had occurred before the patient en-
tered the trial. A second patient had a self-inflicted
scalp laceration that required stitches. There was
a history of similar behavior involving head bang-
ing before the trial.

EXTENSION PHASE
A total of 46 patients completed the 18-week ex-
tension phase. At the end of the extension phase,
the mean (£SD) clozapine dose was 490+159 mg
per day and the mean risperidone dose was 2.8+0.8
mg per day. We compared the improvement during
the extension phase in patients who were ran-
domized to placebo and those who were random-
ized to risperidone during the double-blind phase.
There were no overall differences related to pre-
vious augmentation with placebo or risperidone.
All patients continued to improve during the ex-
tension phase (P=0.001 for effect of time) (Fig. 2).
There was no difference in improvement related
to time between the two groups. The mean im-
provement in total PANSS score was 7.7 in the
group that had previously received placebo aug-
mentation and 5.0 in the group that had previ-
ously received risperidone augmentation. The pat-
tern of results was similar for positive and negative
symptoms.

The results from the extension phase also pro-
vide information about longer-term risperidone
augmentation and cognition. Comparison of ver-
bal working-memory function between day 7 and
day 189 found no differences in the composite
verbal working-memory score.

DISCUSSION

As compared with placebo, augmentation with
risperidone in patients who had a limited re-
sponse to clozapine alone offered no benefit dur-
ing the eight-week, double-blind portion of this
study. Our confidence intervals suggest that we
can exclude a beneficial effect of risperidone aug-
mentation that would be associated with a mod-
erate-to-large effect size. In other words, if there
is a beneficial effect of risperidone augmenta-
tion, the magnitude is likely to be smaller than
the benefit associated with changing a group of
treatment-resistant patients from typical antipsy-
chotic drugs to clozapine.3* We may have failed
to detect a smaller benefit or a benefit that might
have emerged after a longer course of treatment.
The present results are most consistent with those
of a smaller study that reported an advantage of
placebo over risperidone for augmentation of clo-
zapine treatment.® Both studies used a method of
data analysis that included all time points sam-
pled. Another study reported an advantage of ris-
peridone augmentation’; this study analyzed only
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Figure 2. Scores for Severity of Symptoms during the Extension Phase of the Trial.

On day 63, patients were identified as having received risperidone or placebo; all patients were then given the option of continuing in
the trial with open-label risperidone. The minimum total score on the Positive and Negative Syndrome Scale (PANSS) is 30, and the
minimum for the positive and negative subscales is 7. Higher scores indicate more severe symptoms. Points represent means, and

I bars represent the standard error of the mean.
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data taken at baseline and at the midpoint and
end point of the study, even though the patients
had been assessed more frequently. Smaller sam-
ples (40 patients or fewer) may have also account-
ed for inconsistent results in the earlier studies.
In each of these three controlled studies, all
patients improved over time, particularly during
weeks 2 to 6. This improvement, which is asso-
ciated with placebo augmentation in patients
with chronic, refractory disease, is in contrast to
the minimal effect of placebo alone observed in
a meta-analysis of randomized clinical trials of
atypical antipsychotic drugs for acute schizophre-
nia over a similar treatment period.>* The non-
specific effects of being in a treatment trial may
be greater in patients with chronic, refractory
forms of schizophrenia than in those who are ei-
ther having acute exacerbations or are in earlier
phases of the illness. Moreover, although it was
statistically significant, the degree of improve-
ment was moderate, with most patients remain-
ing severely ill even after at least four months of
augmentation of clozapine with risperidone.
Atypical antipsychotic drugs appear to improve
cognitive function or, at least, not to result in
impairment.*” For cognitive tasks involving fron-
tal-lobe function, risperidone appears to have an
advantage over clozapine in verbal working mem-
ory.l” In the present study, this aspect of frontal-
lobe function was impaired in patients receiving
augmentation with risperidone as compared with
placebo. Other investigations of risperidone aug-
mentation of clozapine have reported an increase
in prolactin, which is probably related to increased
occupancy of dopamine D2 receptors.3* Although
the precise role of dopamine D2 receptors in cog-

nitive function remains unclear, increased occu-
pancy of these receptors may have adverse con-
sequences.3>:3¢

Impairment of glucose regulation may be more
frequent with antipsychotic polypharmacy than
with monotherapy.3” Clozapine monotherapy is
associated with an increased risk of diabetes,3®
and the present study suggests that risperidone
augmentation may add to the risk of impaired glu-
cose regulation. However, this finding is based on
a subgroup of patients and must be regarded as
preliminary.

In conclusion, our findings offer no support
for antipsychotic polypharmacy, at least for the
treatment of refractory forms of schizophrenia
with a poor response to clozapine.

Supported by a grant from the Stanley Medical Research
Institute. Risperidone and placebo were provided by Janssen—
Ortho, Canada.

Dr. Honer reports having received consulting or advisory board
fees from In Silico Biosciences, Janssen, and Wyeth and lecture fees
from AstraZeneca; Dr. Chen, grant funding from AstraZeneca;
Dr. Falkai, consulting or advisory board fees and lecture fees from
AstraZeneca, Janssen, Eli Lilly, Organon, and Pfizer; Dr. Stip,
consulting or advisory board fees from AstraZeneca, Janssen, Eli
Lilly, and Pfizer, lecture fees from AstraZeneca, Janssen, and Eli
Lilly, and grant funding from AstraZeneca; Dr. Williams, consulting
or advisory board fees from AstraZeneca, Genpharm, Janssen, Eli
Lilly, and Prestwick Pharmaceuticals, lecture fees from AstraZeneca,
Genpharm, Janssen, Eli Lilly, Novartis, Pfizer, and Prestwick
Pharmaceuticals, and grant funding from AstraZeneca, Janssen,
and Pfizer; Dr. MacEwan, consulting or advisory board fees from
AstraZeneca, Janssen, Eli Lilly, and Novartis, lecture fees from
GlaxoSmithKline, and grant support from AstraZeneca; Dr. Wasan,
consulting or advisory board fees from ALZA, Biodelivery Sciences,
and Forbes Medi-Tech, grant funding from Eisai Pharmaceuticals
and Enzon Pharmaceuticals, and a collaborative grant from Novartis
and the National Cancer Institute of Canada; and Dr. Procyshyn,
consulting or advisory board fees and lecture fees from AstraZeneca,
GlaxoSmithKline, Janssen, and Eli Lilly. No other potential con-
flict of interest relevant to this article was reported.

APPENDIX
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