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Background: In two double-blind trials con-
ducted in North America, 513 patients with
chronic schizophrenia received risperidone, halo-
peridol, or placebo. In the present study, com-
bined data from the two trials were analyzed.

Method: Patients were randomly assigned
to receive placebo, fixed doses of risperidone
(2, 6, 10, and 16 mg/day), or 20 mg/day of halo-
peridol for 8 weeks. Factor analysis of scores
on the Positive and Negative Syndrome Scale
(PANSS) produced five dimensions (negative
symptoms, positive symptoms, disorganized
thought, uncontrolled hostility/excitement, and
anxiety/depression), similar to the five dimen-
sions of previous factor-analytic studies of
PANSS data.

Results: Mean changes (symptom reductions)
in PANSS factor scores from baseline to treat-
ment Weeks 6 and 8 were significantly greater in
patients receiving 6-16 mg/day of risperidone
than in patients receiving placebo or haloperidol.
The advantages of risperidone were greatest for
negative symptoms, uncontrolled hostility/excite-
ment, and anxiety/depression. Even at the lowest
dose, 2 mg/day, risperidone was significantly
(p < .05) superior to haloperidol in reducing nega-
tive symptoms. The differences in outcomes be-
tween risperidone and haloperidol on PANSS
scores were not related to extrapyramidal
symptoms.

Conclusion: Risperidone produced signifi-
cantly (p < .05) greater improvements than halo-
peridol on all five dimensions. The large be-
tween-group differences on negative symptoms,
hostility/excitement, and anxiety/depression sug-
gest that risperidone and other serotonin/dopa-
mine antagonists have qualitatively different ef-
fects from those of conventional antipsychotic
agents.
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T wo pivotal controlled trials of risperidone have
been conducted in North America, the Canadian
study of Chouinard et al.* and the United States study of
Marder and Meibach.? In this report, we present the re-
sults of an analysis of the combined data from the two tri-
als to determine whether risperidone differs qualitatively
from the conventional neuroleptic haloperidol. Unlike ha-
loperidol, risperidone blocks both serotonin 5-HT,, and
dopamine D, receptors, and the question is whether the
additional pharmacologic property (5-HT,, antagonism)
could produce a qualitatively different set of antipsychot-
ic actions from the conventional agents and enhance the
overall antipsychotic effects of risperidone.

The development of risperidone has its roots in the
1950s when Woolley and Shaw? noted that lysergic acid
diethylamide, which “calls forth in man mental distur-
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bances resembling those of schizophrenia,” acted as an
antimetabolite of serotonin on smooth muscles, and thus
proposed that serotonin was involved in the pathogenesis
of schizophrenia. It was not until the late 1970s, however,
that compounds with serotonin antagonist propertieswere
developed.* In 1985, setoperone, a neuroleptic with po-
tent 5-HT, antagonism but weak dopamine antagonism,
was administered to patients with schizophrenia and
found to ameliorate negative symptoms without causing
extrapyramidal symptoms, and to have little effect on
positive symptoms.® It was then shown that ritanserin, a
pure 5-HT, antagonist, when combined with the dopa-
mine antagonist haloperidol, improved negative symp-
toms in schizophrenic patients and reduced extrapyrami-
dal symptoms.®’ At about the same time, Kane and
coworkers® showed that” clozapine, which also blocks
5-HT, receptors, was significantly and clinically more ef-
fective than aconventional neuroleptic in the treatment of
chronic schizophrenia. In addition to risperidone and
clozapine, anumber of new 5-HT,\D, antagonists are now
approved for use (olanzapine and quetiapine) or are under
investigation (sertindole and ziprasidone, for example) so
that it is appropriate to investigate how each member of
this new class of drugs differs clinically from conven-
tional neuroleptics. Kapur and Remington® have recently
reviewed the neural basis and clinical relevance of the se-
rotonin-dopamine interaction.

The primary measure of treatment efficacy in the
North American risperidone trial was the Positive and
Negative Syndrome Scale (PANSS)." This is based on
Crow’s seminal paper™ of 1980 in which he proposed that
there were two predominant clusters of symptoms in
schizophrenia, positive symptoms and negative symp-
toms. A number of authors have assessed Crow’s hypoth-
esized two-factor classification of schizophrenic symp-
toms (positive and negative), and all have concluded that
the model is inadequate to explain the variance in these
studies using several rating scales,”** including the
PANSS.*®*? These studies include the factor analysis by
Lindenmayer et a.* of the baseline PANSS scores of the
patients in the present study. The factor-analytic studies
of the PANSS produce five factors or dimensions of
schizophrenia; thus, we investigated the differences be-
tween risperidone and haloperidol in the North American
trials according to these five dimensions.

METHOD

Detailed descriptions of the study design, patient se-
lection criteria, and efficacy and safety measures are in-
cluded in the two reports of the North American trials*?
and will only be briefly described here. The two trials had
identical protocols but separate investigator meetings,
training sessions for raters, and monitoring, and were
published separately. For thisreport, Dr. Davis performed
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a statistical analysis using the database from the North
American trials. This analysis was carried out indepen-
dently and without funding from the study’s sponsor, the
Janssen Research Foundation.

Study Design

The two parallel, randomized, double-blind, placebo-
controlled multicenter trials were conducted at 20 centers
inthe United States and 6 centersin Canada. A total of 523
hospital patients (436 men and 87 women) with diagnoses
of chronic schizophrenia participated. Ten subjects
dropped out of the study at baseline and 1 had some miss-
ing data, so that the sample used in the present study was
512 or 513 subjects. The small number of women is due to
the inclusion of a number of U.S. Department of Veterans
Affairs medical centers (with mostly men) and, according
to initially restrictive Food and Drug Administration
guidelines at the beginning of the study, to the exclusion of
women of childbearing potential. Approval was obtained
from the institutional review board at each site and re-
newed annually, and each patient (and/or his or her legal
representative when required) gave written, informed con-
sent to participate in the trial.

Selection Criteria

Men and women inpatients aged 18 to 65 years with
primary diagnoses of chronic schizophrenia(DSM-111-R*)
and a PANSS total score between 60 and 120 were eligible
for inclusion. Patients with clinically significant abnormal
laboratory or electrocardiograph findings, histories of
mental | disorders other than chronic schizophrenia, epi-
lepsy, acoholism or drug abuse (within 6 months prior to
selection), or clinically significant organic or neurologic
disease were excluded.

Procedure

Patients were required to-discontinue all psychotropic
and antiparkinsonian medication and to enter a 7-day,
single-blind, placebo washout period (28 days for patients
receiving depot neuroleptics). Patients were permitted to
proceed to the double-blind phase of the trial after 3 days
of placebo washout if significant  psychopathology
emerged. The study protocols precluded the use of any
psychotropic medication other than the study drugs, al-
though chloral hydrate or a benzodiazepine and antipar-
kinsonian medication (biperiden or procyclidine) could be
administered if required.

Patients were randomly assigned to one of six fixed-
dose, parallel-treatment groups for 8 weeks: 2, 6, 10, or 16
mg/day of risperidone, 20 mg/day of haloperidoal, or place-
bo. In the present investigation, we chose as the primary
analysis the most conservative one, that is, responses to
doses of 6 to 16 mg/day of risperidone, assuming a con-
ventional dose-response curve where 6 to 16 mg/day of
risperidone would be on the flat maximal-response part of
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Table 1. Adjusted Mean Changes in Total PANSS and PANSS Factor Scores From Baseline to Weeks 6 and 8 in Patients Receiving
Placebo (Plac), Risperidone, or Haloperidol (Hal), Effect Size Units, and Results of Analyses of Covariance?

Adjusted Mean

; Risperidone 6-16 mg/d Risperidone 2 mg/d i Risperidone 6 mg/d
Changesin Scores Effect Effect Effect Effect Haloperidol vs Placebo e Effect
Risperidone Size Size Size Size Effect Size Size
PANSS Placebo 6-16 6 2 Hal vsPlaa t vsHa t vsPlac t vsHa t Size t F  vsPlac t® vsHa t°
Total PANSS -38 -141-186 53 -51 029 6.64f 015 329t 0.12 279t 0.00 0.06 012 272t 16.20f 053 6.98f 0.31 4.05%
1: Negative 02 26 -34-21-01 015 344f 014 310t 010 232 011 204 001 028 592f 0.27 3.46f 0.26 3.34t
2: Positive 09 44 57-18-23 026 597%F 010 231* 0.11 2.50* -0.03 -0.50 0.13 298t 12.67f 048 6.23f 0.22 2.85t
3: Disorganized
thought 01 35 -46 -06 02 026 599f 009 199* 0.08 176 -0.08 -1.53 0.14 338t 13.91f 043 5.60f 0.24 3.15t
4: Uncontrolled
hostility/
excitement 02 -16 -25 03 -01 030 6.76f 012 276t 0.12 261t -0.04 -0.65 0.14 325t 16.66f 0.47 6.21f 0.29 3.77%
5: Anxiety/
depression -01 ~-18 -25-03 -06 018 4.11f 013 298t 010 2.26* 0.07 133 004 092 6.98f 0.364.71f 0.30 3.95¢

*p<.05. tp<.01. p<.001.

8ffect size = changes from baseline with risperidone minus the changes with haloperidol or placebo, divided by the pooled standard deviations.
bWe do not present an F value aswell as at value for the two drug comparisons because F is equal to t2.

the curve. As secondary analyses, we examined the opti-
mal dose in the North American trials, 6 mg/day, and the
lowest dose, 2 mg/day.

Assessments

Clinical interviews and PANSS assessments were con-
ducted by a psychiatrist on each of seven visits: at selec-
tion, at baseline (after the placebo washout period),and at
Weeks 1, 2, 4, 6, and 8. Investigators were trained in the
use of the PANSS with the aid of videotapes of patient in-
terviews; to participate in the trial, a minimum of 80% of
their ratings of individual items were required to fall
within £ 1 point of the consensus rating.

Severity of extrapyramidal symptoms was evaluated
by means of the Extrapyramidal Symptom Rating Scale”’
(ESRS) at each visit. The same procedures as for the
PANSS were used in training investigators in the use of
the ESRS. To investigate the association between the oc-
currence of extrapyramidal symptoms and changes in
PANSS factor scores, scores on two of the ESRS clusters
(parkinsonism total, which is the sum of all parkinsonism
items, and Clinical Global Impression-Severity of Par-
kinsonism scale”” [CGl-Parkinsonism]) were analyzed.
Results of an analysis of the total ESRS data in the
combined North American trials are being published
elsewhere.”®

Statistical Analyses

A last-observation-carried-forward (LOCF) method
was used in the analysis of the data, which included all
randomized patients who had at least one observation
during the double-blind phase of the trial. This analysis,
which carried forward the last recorded observation for
each patient who prematurely withdrew from the trial,
was considered the primary efficacy analysis because it
provides a more accurate and conservative assessment of
efficacy than an observed-case analysis, which is based
solely on patients who completed the trial. Our principal
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statistical method was analysis of covariance (ANCOVA)
with four levels of the drug factor (placebo, haloperidol,
and risperidone at 2 mg and 6-16 mg) and baseline as the
covariant. Tables 1 and 2 show effect size units and results
of ANCOVAS, which are presented as t values of simple
contrasts. Results of the ANCOVAS of 6 mg/day of risper-
idone versus placebo and 6 mg/day of risperidone versus
haloperidol are also presented in Table 1.

Kraemer® has noted that the power of statistical analy-
sis can be increased without increasing the sample size by
increasing the reliability of important ratings. Since im-
provement (reductions in PANSS scores) had started to
level off at Weeks 6 or 8, we averaged the scores at Weeks
6 and 8 for certain endpoint analyses. This was done in
order to ‘have the most reliable measure, particularly in
determining whether moderator variables such as extra-
pyramidal -symptoms or background or clinical values
might affect the results. If these variables were dichoto-
mous, they weretreated as a second factor, and if continu-
ous, as a second covariant.

We performed a principal components analysis to ex-
tract the five factors, using equimax rotation on PANSS
scores at selection and baseline (before and after the
washout period); at Weeks 1, 2, 4, 6, and 8; and at Weeks
6 and 8 (average). We used the most.common solution
weighted by sample size to define which items entered
each factor; each item was equally weighted in defining
the factor scores. The equimax rotation was used to be
consistent with most of the previous factor-analytic stud-
ies of the PANSS. We also performed varimax rotation,
and the results were virtually identical with those from
equimax rotation (data not shown).

RESULTS
Most of the patients were white (71%) men (83%) with

amean + SD age of 37 + 10.3 years (range, 18 to 67) and
aDSM-I11-R diagnosis of paranoid (56%) or undifferenti-
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Table 2. Improvements in Individual PANSS Items With
Risperidone Compared With Haloperidol (Effect Size Units)
and Results of Analysis of Covariance

Item Effect Size Unit t
Passive social withdrawal -0.60 4.0
Active social avoidance -0.53 3.5t
Hostility -0.52 3.5¢
Depression —0.44 3.3t
Emotional withdrawal -0.44 3.1t
Disturbance of volition -0.46 3.0t
Poor impulse control -0.41 3.0t
Uncooperativeness -0.32 2.7t
Blunted affect -0.36 2.7t
Suspi ciousness -0.59 2.61
Anxiety -0.44 2.6*
Tension -0.42 2.4*
Delusions -0.47 2.1*
Lack of spontaneity -0.34 2.0*
Somatic concern -0.31 18
Difficulty in abstract thinking -0.32 1.8
Unusual thought content -0.39 18
Lack of judgment and insight -0.29 15
Poor attention -0.32 15
Excitement -0.34 15
Mannerisms and posturing -0.24 15
Preoccupation -0.36 1.2
Hallucinatory behavior -0.46 12
Grandiosity -0.22 1.2
Motor retardation -0.14 1.0
Poor rapport -0.22 1.0
Stereotyped thinking -0.22 0.9
Disorientation -0.09 0.7
Guilt -0.10 0.5
Conceptual disorganization -0.26 -0.1

*p<.05. Tp<0.01. $p <.001.

ated (32%) chronic schizophrenia.™? The mean age at on-
set of psychotic symptomswas 21.5 + 5.8 years and age at
the time of first psychiatric hospitalization 23.1+ 6.5
years. The mean number of previous hospitalizations was
8.1+7.2 and duration of the current hospitalization
48.0 £ 145.9 weeks. Almost half (46.2%) of the patients
had a family history of mental illness. The patients' mean
total PANSS scores at baseline ranged from 89.2t094.9in
the six treatment groups. There were no statistically sig-
nificant differences between treatment groups with re-
spect to sex, race, age, weight, height, type of schizo-
phrenia, age at onset of psychotic symptoms, age at time
of first psychiatric hospitalization, number of previous
hospitalizations, or severity of illness (CGI-Parkinsonism,
PANSS, and PANSS factor scores at baseline).

The 8-week treatment period was completed by 49.8%
of the patients, including 31% of the patientsin the place-
bo group, 41% of the haloperidol group, and 41%, 60%,
55%, and 61% of the patients receiving 2, 6, 10, and 16
mg/day of risperidone, respectively. Of the patients who
withdrew from the study because of an insufficient re-
sponse, most were receiving placebo (N = 51), 20 mg/day
of haloperidol (N =36), or 2 mg/day of risperidone
(N =41). Only 12 patients from the risperidone 6-mg
group withdrew because of insufficient response.
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Five Factors of Schizophrenia

Five factors were identified and labeled: (1) negative
symptoms, (2) positive symptoms, (3) disorganized
thought, (4) uncontrolled hostility/excitement, and (5)
anxiety/depression. The items included in each factor are
listed in Table 3. The negative symptoms factor is similar
to the PANSS negative symptom cluster proposed a priori
by Kay et al.,”® except that the item “difficulty in abstract
thinking” is now found in Factor 3 (disorganized thought),
and “ stereotyped thinking” is now found in Factor 2 (posi-
tive symptoms). The positive factor is also somewhat
similar to the positive symptom cluster of Kay et a., ex-
cept that three of the seven symptoms are in different fac-
tors: “conceptual disorganization” has been moved to
Factor 3 and the items “excitement” and “hostility” to
Factor 4 (uncontrolled hostility/excitement). Itemsin Kay
and colleagues' original general psychopathology cluster
are now found in Factors 3, 4, and 5.

The proposed five-factor structure was unchanged in
patients receiving placebo (as expected) and was essen-
tially the same during treatment with risperidone and ha-
loperidol (Table 3). At almost all time points and for the
Week 6 and 8 average, each item had its highest loading
on the same factor as at baseline; exceptions are noted in
the Table 3 footnote (the data are not shown for each time
point in Table 3 but can be obtained from the authors).

Changes in PANSS Factor Scores

Figure 1 shows the mean changes in factor scores from
baseline to Weeks 6 and 8 in patients receiving placebo,
risperidone, or haloperidol. Risperidone improved symp-
toms on each of the factors, and the changes with risperi-
done at 6-16 mg/day were significantly greater than with
placebo or haloperidol on each factor (Table 1).

Factor 1. Patients receiving 2 mg/day or 6-16 mg/day
of risperidone showed asubstantial reduction in negative
symptoms, whereas an-increase in symptoms was seen
with haloperidol. This potent effect of risperidone on
negative symptoms is also seen in the analysis of indi-
vidual PANSS items (Table 2): risperidone had a signifi-
cantly larger effect than haloperidol on five of the seven
items included in the factor (passive socia withdrawal,
active social avoidance, emotional withdrawal, blunted
affect, and lack of spontaneity).

Factor 2. A robust beneficial effect of haloperidol was
seen on positive symptoms, but at Week 8, risperidone at
6-16 mg/day produced almost twice the reduction in
symptoms as haloperidol.

Factor 3. Risperidone at 6-16 mg/day was signifi-
cantly superior to haloperidol in ameliorating symptoms
of disorganized thought. Both drugs, however, produced a
substantial improvement, suggesting that thought disorder
is affected by a property common to both drugs.

Factor 4. Uncontrolled hostility/excitement was sub-
stantialy benefited by risperidone at 6-16 mg/day. Little
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Table 3. PANSS Items Included in Each Factor at Treatment
Weeks 6 and 8 (the Factor on Which Each Item Had Its
Highest Loading)

Factor Loadings

Factor and Items Placebo  Risperidone Haloperidol
1: Negative symptoms
Blunted affect 60 74 78
Emotional withdrawal 82 81 69
Poor rapport 76 64 73
Passive social withdrawal 78 82 76
Lack of spontaneity 73 80 78
Motor retardation 59 71 61
Active socia avoidance 57 71 452
% of variance 14 16 14
2: Positive symptoms
Delusions 83 83 80
Hallucinatory behavior 52 69 45
Grandiosity 31° 61 72
Suspiciousness 64 55 60
Stereotyped thinking 65 50 62
Somatic concern 47 34° 55
Unusual thought content 83 84 79
Lack of judgment and insight 25 55 41°
% of variance 13 14 15
3: Disorganized thought
Conceptual disorganization 69 60 54
Difficulty in abstract thinking 69 66 73
Mannerisms and posturing 75 64 67
Poor attention 72 64 65
Disturbance of volition 69 41 52
Preoccupation 54 43f 309
Disorientation 70 51 72
% of variance 15 12 12
4: Uncontrolled hostility/excitement
Excitement 68 65 72
Hostility 88 82 79
Uncooperativeness 88 77 80
Poor impulse control 89 80 84
% of variance 14 13 15
5: Anxiety/depression
Anxiety 71 83 70
Guilt 60 66 68
Tension 62 68 55
Depression 71 67 7
% of variance 8 10 10
Total % of variance 64 65 67

@Also loaded on Factor 4 (46).
bAlso |oaded on Factor 4 (43).
Also loaded on Factor 5 (40).
9Also loaded on Factor 4 (36).
°Also loaded on Factor 4 (46).
fAlso loaded on Factor 2 (52).
9AIs0 loaded on Factor 2 (55).

change was seen with 2 mg/day of risperidone or hal oper-
idol, and deterioration is evident in the placebo group.
Risperidone was significantly superior to haloperidol on
three of the four individual items included in this factor
(hostility, poor impulse control, and uncooperativeness)
(Table 2).

Factor 5. Symptoms of anxiety and depression were
slightly reduced with placebo and haloperidol; in contrast,
risperidone at both 2 mg/day and 6-16 mg/day produced
considerable improvement. Significantly greater im-
provement with 6-16 mg/day of risperidone than halo-
peridol was seen on three of the four individual itemsin-
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cluded in this factor (depression, anxiety, and tension)
(Table 2).

Risperidone at 2 and 6 mg/day. Risperidone at 2
mg/day was significantly superior to placebo on Factors 1,
2, 4, and 5 and significantly superior to haloperidol
against negative symptoms (Factor 1) (Table 1). A curvi-
linear response to risperidone doses is apparent in Table
1—6 mg/day is superior to both lower and higher doses.

PANSS Total Scores

A rapid improvement in symptoms (PANSS total
scores) is seen over the first 2 weeks in patients receiving
616 mg/day of risperidone, and this effect is maintained
during the course of thetrial (Figure 2). At Weeks 1 and 2
and thereafter, the reduction in total PANSS scores was
significantly greater with 6-16 mg/day of risperidone than
haloperidol (at Week 1, t=2.4, p=.02; at Week 2 and
later, t> 3, p<.001). The placebo patients deteriorated
from Weeks 1 to 6 and then showed little change from
Weeks 6 to 8. The responses to haloperidol and 2 mg/day
of risperidone were similar. At Weeks 6 and 8, the reduc-
tion in total PANSS scores was twice as great with 6-16
mg/day of risperidone as with haloperidol (risperidone,
-14.1; haoperidol, -5.1; t=3.3, p<.001) (Table 1).
Mean changes from placebo scores are shown in Figure 3.

Effects of Patient Characteristics
on Treatment Response

To determine whether patient responses to treatment
were affected by demographic or clinical differences,
we performed two-way ANCOVAs on the following
variables: sex of patient, age, race (white, black, other),
schizophrenia diagnosis (paranoid, disorganized, or un-
differentiated), -high and low dichotomized baseline
scores on each of the five factors and each of the 30
PANSS items, global severity (CGI-Parkinsonism scores)
at baseline, number of hospitalizations per years at risk
(years since first psychiatric symptoms), and early (< 21
years) versus late (= 21 years) onset of psychotic symp-
toms. None of these variables were significantly associ-
ated with differences in patient responses to risperidone,
haloperidol, or placebo, with one exception: a higher
score on the PANSS item “conceptual disorganization”
was almost significantly associated with greater improve-
ment with risperidone (p = .07). Thisis probably a chance
association.

In their analysis of the data from the U.S. trial, Marder
and Meibach? reported that, whereas 6 mg/day of risperi-
done was significantly superior to placebo (total PANSS
scores) for all patients, regardless of duration of hospital-
ization, haloperidol was significantly superior to placebo
only for patients hospitalized for less than a month. We
examined whether patients with current hospitalization
< 1 week had a more favorable outcome on total PANSS
and Factors 1 through 5 than patients hospitalized = 2
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Figure 1. Mean Changes in PANSS Factor Scores From Baseline to Week 8 (LOCF Analysis)
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¢ Placebo (N=86)

A "Haloperidol 20 mg/d (N=85)

O Risperidone 2 mg/d (N=87)

O Risperidone 6-16 mg/d (N=255)

weeks and found no effect of hospital duration on the
relatively better outcome in patients receiving 6-16
mg/day of risperidone than the other treatments. In each
of the comparisons of changesin total PANSS scores and
Factors 1 through 5, outcome was slightly better in newly
admitted patients than in patients hospitalized = 2 weeks
in each treatment group, but none of the interactions of
treatment group and length of hospitalization were statis-
tically significant; that is, the relative effect of the various
drug groups was not affected by hospital duration.
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Extrapyramidal Symptoms and PANSS Factors

To determine whether there was an association be-
tween extrapyramidal symptoms and symptoms of
schizophrenia, we performed a Pearson product-moment
correlation analysis of scores on the two measures of par-
kinsonism (ESRS clusters) with the five PANSS factors.
Mean parkinsonism total and CGlI-Parkinsonism scores at
selection and baseline (before and after the washout peri-
od) for all patients and at 1, 2, 4, 6, and 8 weeks for the
placebo group were significantly correlated with Factors
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Figure 2. Mean Changes in PANSS Total Scores From
Baseline to Week 8 (LOCF Analysis)
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Figure 3. Mean Changes From Placebo Scores at Weeks 6 and
8 (LOCF Analysis)
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1 (negative symptoms) and 3 (disorganized thought)
(Table 4). These correlations are statistically significant,
but the magnitude is small (a correlation of .15 would ac-
count for about 2% of the variance). The other three fac-
tors were clearly unrelated to extrapyramidal symptoms.

Effects of Extrapyramidal Symptoms on Improvement
Figure 4 shows the effects of placebo, four doses of
risperidone, and haloperidol (20 mg/day) on mean parkin-
sonism total scores during the 8 weeks of treatment. Halo-
peridol was associated with substantially more severe par-
kinsonism symptoms than placebo or risperidone. Severity
of these symptoms tended to be higher at higher doses of
risperidone, but at endpoint (Week 8) was similar in pa-
tients receiving placebo and 2—10 mg/day of risperidone.
Because baseline parkinsonism scores were signifi-
cantly correlated with Factors 1 and 3 at baseline (Table
4), we held the effect of baseline constant by using the
PANSS factor change scores and the maximum ESRS
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Table 4. Correlations of Two ESRS Clusters With PANSS
Factor 1 (Negative Symptoms) and Factor 3 (Disorganized
Thought) at Baseline (All Patients, N = 514) and at
Treatment Weeks 1-8 (Placebo Patients Only, N = 86)

Week

Variable Baseline 1 2 4 6 8
Parkinsonism total
Factor 1 022+ 022 012 019 024 021
Factor 3 0.19+ 0.34t 0.28t 0.28t 0.29t 0.28t
Parkinsonism severity
Factor 1 0.17¢ 017 011 019 018 0.16
Factor 3 0.16f 0.17 0.23* 0.28* 0.27* 0.24*

*p<.05. Tp<.0L. tp < .00L

Figure 4. Mean Changes in Parkinsonism Total Scores From
Baseline to Week 8 (LOCF Analysis)
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change scores with covariant adjustment for baseline; that
is, using ANCOVA, we examined whether the occurrence
of extrapyramidal symptoms (maximum scores on both
parkinsonism total and severity of parkinsonism at any
time point) altered the change scores of the five factors at
Weeks 6 and 8 in patients receiving 6-16 mg/day of ris-
peridone in comparison with the haloperidol group.
Among the 10 comparisons, none were statistically sig-
nificant (Table 5), indicating that treatment-related
changes in factor scores were not influenced by these ex-
trapyramidal symptoms.

We repeated the ANCOVA in patients stratified by
whether they did or did not receive antiparkinsonian
medications and found no effects on treatment outcome
(changes in PANSS factors or total PANSS scores), nor
did addition of this factor alter the failure of extrapyrami-
dal symptomsto influence improvement (data not shown).

If extrapyramidal symptoms produce or aggravate
negative symptoms, as has been proposed, patients treated
with 10 or 16 mg/day, which produced more extrapyrami-
dal symptoms than 6 mg/day, could be expected to have a
lower improvement rate on negative symptoms than pa-
tients receiving 6 mg/day of risperidone. This was not the
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Table 5. The Effects of Maximum ESRS Scores
(Parkinsonism Total and Severity of Parkinsonism) on
PANSS Factor Change Scores at Weeks 6 and 8 (N = 514)

Factor t p Vaue
1: Negative symptoms

Parkinsonism total 0.52 .63

Severity of parkinsonism -0.00 .99
2: Positive symptoms

Parkinsonism total -1.08 .28

Severity of parkinsonism 0.02 .99
3: Disorganized thought

Parkinsonism total -1.85 .07

Severity of parkinsonism 0.41 .68
4: Uncontrolled hostility/excitement

Parkinsonism total -0.75 46

Severity of parkinsonism -0.22 .83
5: Anxiety/depression

Parkinsonism total 0.72 43

Severity of parkinsonism 0.81 42

case. There were significantly greater improvements with
6 mg/day than 10 or 16 mg/day on Factor 4 (t=2.3,
p=.02), Factor 5 (t=2.5, p=.01), and. total PANSS
(t=2.15, p<.05), but not on the other factors, although
the differences were in the same direction (Factor 1,
t=1.2, p=.22; Factor 2, t=1.8, p=.07; and Factor 3,
t=18, p=.07).

DISCUSSION

Dimensions of Psychopathology in Schizophrenia

Our findings agree with previous reports'®2 indicating
that psychopathology as measured by the PANSS can be
described according to five dimensions (factors). Results
of the factor analysis from our sample indicate that these
factors represent negative symptoms, positive symptoms,
disorganized thought, uncontrolled hostility/excitement,
and anxiety/depression. Factor-analytic studies™**** of
the Scales for the Assessment of Negative and Positive
Symptoms (SANS and SAPS) clearly identified Factors 1,
2, and 3 of the present study but only included items rel-
evant to these three factors (positive symptoms, negative
symptoms, and disorganization). An important feature of
the three-factor model is that it includes only symptoms
that appear as part of the schizophrenic syndrome. How-
ever, hostility/excitement and anxiety/depression are
common affective symptoms in schizophrenia, and since
patients and their caregivers expect treatment plans to at-
tend to these symptoms, we used the five-factor model to
evaluate the effectiveness of risperidone and haloperidol.

In the present study, the factor structure was unchanged
during 8 weeks of treatment with risperidone and halo-
peridol. In addition, the structure was stable over timein
the placebo group, and, as Lindenmayer et al.** also noted,
was essentially the same before the washout period, when
most patients were receiving conventional neuroleptics,
and just after washout. It appears that treatment with a
conventional agent such as haloperidol or with a newer
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agent such as risperidone decreases the intensity of each
factor without changing the factor structure or the pattern
of correlations between items. A similar five factors were
found in schizophrenic patients in Sweden by Lindstrom
and von Knorring® and in Japan by Kawasaki et al.,* evi-
dence of the cross-cultural stability of the factor structure.

Differential Responsiveness
to Risperidone and Haloperidol

We found that improvement in all five dimensions
with risperidone was not only consistent but substantially
greater than in patients receiving haloperidol. The differ-
ential advantages of risperidone relative to haloperidol
were greatest for negative symptoms, uncontrolled
hostility/excitement, and anxiety/depression (Figure 1).
The notion that the most important contrast between the
two agentsisin their effects on negative symptoms, hos-
tility/excitement, and anxiety/depression is reinforced by
the findingsthat risperidone at 2 mg/day was significantly
more effective than haloperidol in reducing negative
symptoms and that haloperidol was not significantly
more effective than placebo for negative symptoms and
anxiety/depression.

The different effects of risperidone and haloperidol are
also seen in the comparison of the individual PANSS
items (Table 2). In this analysis, the five items with the
highest t values (in descending order) were passive social
withdrawal, active social avoidance, hostility, depression,
and emotional withdrawal. Again, these symptoms are not
usually ' associated with the psychotic component of
schizophrenia, suggesting that risperidone differs from
haloperidol. in its qualitative effects. These data also sug-
gest that the newer antipsychotic is effective not only for
socially withdrawn patients but also for those having dif-
ficulty with hostility and impulse control (Factor 4). Sig-
nificantly greater improvement with risperidone than ha-
loperidol was seen at Week 1, and indeed by Week 1,
patients treated with risperidone showed greater improve-
ment than haloperidol patients at Week 4; the cost impli-
cations of this more rapid response with risperidone are
apparent.

The greater improvement in patients receiving risperi-
done as opposed to receiving haloperidol was not influ-
enced by severity or chronicity of illness and was evident
in all clinical subtypes as defined by high or low PANSS
factor or item scores. Mattes™ has recently suggested that
the greater efficacy shown by risperidone than by ha-
loperidol is seen only in the more chronic, treatment-
resistant patients or in patients with severe negative
symptoms or depression. However, we could find no evi-
dence that any subtype of patient was more responsive to
risperidone than any other.

According to the total PANSS data reported in Figure
3, the superiority of risperidone (6—16 mg/day) over pla-
cebo (change score, —17.9) was amost nine points greater
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than that of haloperidol over placebo (-9.1). A nine-point
difference is substantial enough to be considered of clini-
cal significance.

Effects of Extrapyramidal
Symptoms on Drug-Induced Improvement

We also investigated whether the differences in effects
between the two drugs could be related to extrapyramidal
symptoms. Four doses of risperidone were compared with
asingle daily 20-mg dose of haloperidol, a dose likely to
result in substantial extrapyramidal symptoms, particu-
larly akathisia and akinesia. The results of our analysis,
however, suggest that the differences in outcome between
the two agents cannot be explained by extrapyramidal
symptoms: changes in PANSS factor scores at Weeks 6
and 8 were not influenced by the effects of treatment on
extrapyramidal symptoms. We performed many other sta-
tistical analysesin our attempts to discover effects of ex-
trapyramidal symptoms on changes in PANSS scores, but
could find no appreciable and consistent evidence of this.

CONCLUSIONS

Our findings suggest that risperidone hasimportant ad-
vantages compared with haloperidol. When administered
in an effective dose range, risperidone produced greater
improvements on all five dimensions of schizophrenia
This difference was most apparent on three dimensions
(negative symptoms, uncontrolled hostility/excitement,
and anxiety/depression), which suggests that risperi-
done—and perhaps other serotonin/dopamine antago-
nists—has qualitatively different effects from those of
conventional neuroleptics.

Drug names: biperiden (Akineton), chloral hydrate (Noctec), clozapine
(Clozaril), haloperidol (Haldol and others), olanzapine (Zyprexa), pro-
cyclidine (Kemadrin), quetiapine (Seroquel), risperidone (Risperdal).
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