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Abstract

Patients with first-episode schizophrenia appear to respond to lower doses of neuroleptics, and to be more
sensitive to developing extrapyramidal side-effects. The authors therefore compared in such patients the
efficacy and extrapyramidal tolerability of comparatively low dosages of the atypical neuroleptic risperi-
done and of the conventional neuroleptic haloperidol. Risperidone was hypothesized to have better extra-
pyramidal tolerability and efficacy in treating negative symptoms. Patients were randomly assigned under
double-blind conditions to receive risperidone (n=143) or haloperidol (n=146) for 8 wk. The primary
efficacy criterion was the estimated difference in the mean change in the Positive and Negative Symptom
Scale (PANSS) negative score between treatment groups; secondary efficacy criteria were changes on the
PANSS total score and other PANSS subscores, and several other measures of psychopathology and general
functioning. The primary tolerability criterion was the difference in baseline-adjusted occurrence rates of
extrapyramidal side-effects measured with the Simpson—-Angus Scale (SAS) compared between treatment
groups. The main hypothesis was that risperidone would be superior in terms of improving negative
symptoms and lowering the risk of extrapyramidal symptoms. Secondary tolerability criteria were the other
extrapyramidal symptoms, measured with the Hillside Akathisia Scale (HAS) and the Abnormal Invol-
untary Movement Scale (AIMS). The average mean daily doses were 3.8 mg (s.0.=1.5) for risperidone and
3.7 mg (s.0.=1.5) for haloperidol. There were similar, significant improvements in both treatment groups in
the primary and secondary efficacy criteria. At week 8 nearly all scores of extrapyramidal side-effects
indicated a significantly higher prevalence of extrapyramidal side-effects with haloperidol than with
risperidone [SAS: risperidone 36.5% of patients; haloperidol 51.5% of patients; likelihood ratio test,
2*(1)=7.8, p=0.005]. There were significantly fewer drop-outs [risperidone 1 =55, drop-out rate =38.5%;
haloperidol n=79, drop-out rate=>54.1%, x*(1)=7.1, p=0.009] and a longer non-discontinuation time
[risperidone: average of 50.8 d to drop-out; haloperidol: average of 44.0 d to drop-out; log rank test,
2*(1)=6.4,p=0.011] in the risperidone group. Risperidone and haloperidol appear to be equally effective in
treating negative and other symptoms of first-episode schizophrenia. Risperidone has better extra-
pyramidal tolerability and treatment retention rate than the equivalent dose of haloperidol in these patients.
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Introduction

Neuroleptics are more effective in first-episode schizo-
phrenia (FES) than in patients with multiple episodes
(Jager et al., 2006; Lieberman et al., 1996; Sanger et al.,
1999). Lower daily doses are required for adequate
improvement, and patients are more sensitive to de-
veloping extrapyramidal side-effects (EPS) (Merlo
et al., 2002; Sanger et al., 1999; Zhang-Wong et al.,
1999).

Only rather limited evidence is available for the
efficacy and tolerability of second-generation anti-
psychotics (SGAs) in FES, especially in comparison to
first-generation antipsychotics (FGAs) (Rummel et al.,
2003). Earlier short-term trials on acute treatment of
FES patients investigated risperidone alone (Kopala
et al., 1998; Merlo et al., 2002), risperidone vs. halo-
peridol (Emsley and the Risperidone Working Group,
1999), and olanzapine vs. haloperidol (Keefe et al.,
2004; Lieberman et al., 2003 ; Sanger et al., 1999). Apart
from one study with a dose range of 5-20 mg/d halo-
peridol (mean dose 10.8 mg/d) (Sanger et al., 1999), the
haloperidol dose was kept in the range 2-8 mg/d
(Emsley and the Risperidone Working Group, 1999;
Lieberman et al., 2003). Besides the short-term studies
on FES, long-term studies comparing SGAs with halo-
peridol or comparing several SGAs with each other
have recently been published (Green et al., 2006 ; Keefe
et al., 2007; McEvoy et al., 2007; Schooler et al., 2005).
In some of these long-term studies the average dose of
study drug was lower than in the short-term studies
on acute patients. For example, in the risperidone-
haloperidol study by Schooler et al. (2005) the mean
modal dose was 3.3 mg for risperidone and 2.9 mg for
haloperidol.

All of the studies with haloperidol found the SGA to
be significantly superior in terms of extrapyramidal
tolerability. The efficacy results are not so consistent.
In some studies superior efficacy was found for SGAs
either in terms of global outcome, remission rates, re-
lapse rates or scores/subscores of symptom rating
scales. The non-discontinuation rate, used as a cri-
terion in recent effectiveness studies such as the
Clinical Antipsychotic Trials of Intervention Effec-
tiveness (CATIE; Lieberman et al.,, 2005), was also
found in some studies to be more advantageous for
SGAs.

Because negative symptoms in general are of great
relevance for social functioning, prognosis and course
characteristics (Moller et al., 1988,2000,2002, Moller,
2004,2007), as was also described for FES (Haas and
Sweeney, 1992; Siegel et al., 2006), and because SGAs
have been described to show better efficacy than FGAs

in treating negative symptoms (Moller, 2000b,2003),
special emphasis should be placed on this psycho-
pathological domain in the treatment of FES pa-
tients.

Efficacy results from studies on FES are inconsistent
for negative symptoms; they have been found to
improve similarly and significantly from baseline
with risperidone and haloperidol (Emsley and the
Risperidone Working Group, 1999), and significantly
more with olanzapine than haloperidol (Sanger et al.,
1999). One study found no difference between olan-
zapine and haloperidol in the last observation carried
forward (LOCF) analysis (Lieberman et al., 2003), but
significantly greater improvement with olanzapine in
a mixed-model analysis.

The study was planned in 1999 as part of the
German Research Network on Schizophrenia (a
nationwide research network funded by the German
Ministry of Education and Research; BMBF) (Gaebel
et al., 2004; Wolwer et al., 2003). The entire FES study
programme consisted of an 8-wk acute study and a
subsequent 2-yr, long-term treatment phase, the 1-yr
outcome data of which were recently published
(Gaebel et al., 2007). The aim was to evaluate whether
risperidone shows better efficacy, especially in terms
of negative symptoms, and fewer EPS than halo-
peridol when administered at equivalent dosages
in a design aimed at keeping the dose as low as poss-
ible.

Method
Patients

Subjects were selected from patients admitted to the
in-patient departments of the participating centres.
Inclusion criteria were: (1) acute manifestation of FES
according to ICD-10 F20 criteria; (2) age 18-60 yr;
(8) adequate proficiency in German; (4) no involun-
tary in-patient treatment (at the date of inclusion);
(5) written informed consent. Exclusion criteria
were: (1) pregnancy; (2) insufficient response to pre-
treatment with risperidone or haloperidol; (3) other
contraindications for risperidone or haloperidol;
(4) mental retardation; (5) organic brain disease;
(6) substance abuse; (7) history of suicidal behav-
iour; (8) severe physical disease; (9) participation in
other trials.

Study design and setting

This was an 8-wk, multicentre, double-blind, parallel-
group, randomized, controlled study in in-patients
suffering from acute FES. It was conducted in 13



German psychiatric university hospitals according
to the principles of good clinical practice and the
Declaration of Helsinki. Approval was obtained from
the ethics committees of the coordinating centre and
the local centres.

Treatment

Patients were assessed for suitability at screening and
baseline. Patients pretreated with psychotropic drugs
underwent a washout period of 4-7d, if clinically
justified. After random assignment to treatment
groups in a 1:1 ratio, patients received 2 mg/d of the
study medication (once daily). Investigators, hospital
staff and patients were blinded to treatment assign-
ment. Patients at each centre were consecutively
allocated a labelled container of medication, supplied
by the Coordinating Centre. The identification con-
sisted of a letter representing the centre, a three-digit
patient number, a three-letter abbreviation of the
study name and a number representing the investi-
gation period.

Dose could be increased by 1-2 mg/d between day 3
and week 1, if required, and then at each weekly as-
sessment up to a maximum of 8 mg/d, whereby the
total dose should not exceed 4 mg/d by week 2. The
criterion for a dose increase (apart from between day 3
and the week 1) was the non-achievement of symptom
improvement of at least one level on the Clinical
Global Impression (CGI; Guy, 1976b). If EPS ap-
peared, dosage reductions were permitted in steps of
1-2 mg/d at the weekly evaluations.

Co-medication with psychotropic substances was
generally not allowed, with the exception of the fol-
lowing:

e Short-acting benzodiazepines for insomnia.

e Lorazepam was permitted at the lowest possible
dose for the shortest possible time to arrest agitation,
psychotic anxiety, etc.; after week 4, the dose was
not allowed to exceed 4 mg/d over 4 d/wk. Con-
tinuous administration of benzodiazepines was not
allowed.

e If dose reduction of the study drug did not achieve
the desired effect, the anticholinergic biperiden (up
to 6 mg/d) was prescribed to treat EPS, and the beta-
blocker propranolol (up to 80 mg/d) to treat aka-
thisia, usually for a maximum of 14 d at a time.

Assessments

The negative scale of the Positive and Negative
Syndrome Scale (PANSS; Kay et al., 1987) was as-
sessed as the primary efficacy criterion. Secondary
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efficacy criteria were: PANSS total, positive and gen-
eral subscale, Scale for the Assessment of Negative
Symptoms (SANS; Andreasen, 1982), Hamilton Rating
Scale for Depression (HAMD; Hamilton, 1960),
Calgary Depression Scale for Schizophrenia (CDSS;
Addington et al., 1990; Muller et al., 1999), CGIL, Young
Mania Rating Scale (YMRS; Young et al., 1978).
Compliance was monitored at every visit with a
questionnaire. Prognosis was assessed at baseline
with the Strauss-Carpenter Prognosis Scale (SCPS;
Strauss and Carpenter, 1978). At both baseline and
week 8, functioning was measured with the Global
Assessment of Functioning Scale (GAF; Frances et al.,
1994) and the Social and Occupational Functioning
Assessment Scale (SOFAS; APA, 1994). Several rater
trainings took place. Inter-rater reliability yielded a
satisfactory to good concordance which fitted to
values in other publications (e.g. intra-class corre-
lation coefficient of the PANSS positive scale=0.74,
p<0.001; Shrout and Fleiss, 1979).

Adverse events were assessed at every visit and
EPS recorded using the Simpson-Angus Scale (SAS;
Simpson and Angus, 1970), Hillside Akathisia
Scale (HAS; Fleischhacker et al., 1989) and Abnormal
Involuntary Movement Scale (AIMS; Guy, 1976a).

A broad range of safety laboratory assessments
[differential blood count, clinical chemistry (sodium,
potassium, calcium, glucose, total bilirubin, aspartate
aminotransferase, alanine aminotransferase, alkaline
phosphatase, gamma-glutamyltransferase, creatinine,
urea, uric acid, creatinine kinase, lactate dehydro-
genase, total protein), thyroid-stimulating hormone,
blood sedimentation rate, urine status] were per-
formed at selection and repeated at baseline and at
weeks 2, 4, 6, and 8. An ECG was conducted at selec-
tion and week 8.

Statistical methods

A sample size of 176 patients/group was estimated to
test the hypothesis of an advantage for risperidone
(two-sided test) at week 8 in the primary efficacy par-
ameter PANSS negative score and the primary toler-
ability criterion SAS on the basis of the following
assumptions: a=0.05; power 1—£=0.8, expected
group difference of d=0.3 standard deviations.

The intent-to-treat (ITT) sample comprised all ran-
domized patients except those whose initial diagnosis
had been revised, and the per protocol sample of all
patients who completed the 8-wk trial as in-patients or
who were discharged prior to week 8. Drop-outs were
patients who discontinued for any reason. Differences
in time to drop-out between treatment groups were
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evaluated using Kaplan-Meier analysis. Continuous
outcome measures are presented as means and
standard deviations, categorical variables as absolute
frequencies (n) and percentages. Treatment group
differences at baseline were evaluated using two-
sample f tests and Pearson’s x* tests. Two alternative
analytical strategies were applied to the ITT data: (1)
last observation (under regular treatment conditions)
carried forward (LOCF analysis); (2) the observed
cases were analysed using methods for longitudinal
data.

Based on the special importance of negative symp-
toms and some positive findings for SGAs in this re-
spect, the estimated difference in the mean change in
the PANSS negative score between the two treatment
groups [analysis of covariance (ANCOVA) and
mixed-model analysis] was chosen as the primary
efficacy criterion. The LOCF was analysed using
ANCOVA including terms for baseline value and
treatment in the model (Vickers and Altman, 2001).
Baseline-to-endpoint differences were tested for with
paired t tests. Observed cases (scores at each week)
were analysed using mixed-effects models (Hedeker
and Gibbons, 2006; Singer, 1998), including a common
intercept, treatment-specific linear slopes, and a com-
mon quadratic slope as fixed effects for treatment and
week. Subject-specific intercepts and slopes were in-
cluded as random effects. A first-order autoregressive
covariance structure was chosen in order to account
for observations within a subject to be autocorrelated
over time. This model was determined by starting from
a preliminary model allowing for treatment-specific
intercepts, linear and quadratic slopes, and sub-
sequently eliminating non-significant terms according
to likelihood ratio tests. Patients were classified as
treatment responders if they had (1) a rating <3 in
PANSS items 1-3, 5, 6, (2) a >30% reduction from
baseline in PANSS total score, and (3) a CGI severity
score <4 (cf. Lieberman et al., 2003). Time to response
was estimated using Kaplan—Meier analysis.

The primary tolerability criterion in terms of EPS
was the SAS score. AIMS and HAS were secondary
tolerability criteria. Scores of these tolerability criteria
were dichotomized (0, >0) because >50% of the
sample showed total scores of zero throughout the
study (presumably due to the low dosages of medi-
cation applied). Therefore, since the continuous total
scores markedly deviated from normal, methods for
categorical data analysis were applied to the dichot-
omized values; average continuous total scores of the
tolerability criteria are not reported because they are
strongly influenced by outlying values. Instead,
prevalence of EPS was estimated by the proportion of

patients having a total score >0. LOCF analyses were
performed using logistic regression including terms
for baseline value and treatment. Observed cases
(weekly prevalence rates) were evaluated by general-
ized estimation equation (GEE) models (Agresti, 2002;
Liang and Zeger, 1986) including a common intercept,
treatment-specific linear and quadratic slopes as ef-
fects for treatment and week. The correlation in the
responses over time was accounted for by specifying
an autoregressive working correlation structure. This
model was determined by starting from a preliminary
model allowing for treatment-specific intercepts, lin-
ear and quadratic slopes, and subsequently eliminat-
ing non-significant terms according to Wald tests. In
addition, incidence of EPS was estimated as the pro-
portion of patients with a change in side-effects total
score from 0 at baseline to >0 at endpoint. Incidence
rates were compared using Pearson’s ? tests.

Supplementary analyses were performed on the per
protocol sample in order to confirm the results ob-
tained by the ITT analyses (results are not reported).
Statistical hypotheses were tested on a two-sided
a-level of 5%.

Results
Sample characteristics

Between November 2000 and May 2004, 1372 patients
were screened. The unexpectedly slow recruitment
rate meant that recruitment had to be discontinued for
pragmatic reasons before reaching the planned sample
size. There were 1070 patients (78.0%) unsuitable for
the study: 755/1070 (70.6 %) patients did not fulfil in-
clusion or fulfilled exclusion criteria, 298 (27.9%)
patients refused to participate, and 17 were not in-
cluded for other reasons. Of the remaining 302
patients included (total sample), 105 completed the
8-wk trial as in-patients, 50 were discharged before
completion (per protocol sample 155; risperidone 88,
haloperidol 67), and 134 discontinued prematurely
(risperidone 55, haloperidol 79). Besides fulfilling the
criteria for schizophrenia according to ICD-10 F20,
289/302 (95.70%) patients also fulfilled the respective
DSM-IV criteria.

The ITT sample consisted of 289 patients (risperi-
done 143, haloperidol 146) as 13 patients were not
eligible for inclusion in the analysis. Details of the
numbers selected and the number of drop-outs are
presented in Figure 1.

With the actual sample size of n =143 (risperidone)
and n=146 (haloperidol) only a slightly larger effect
size of d=0.33 standard deviations was detectable at
a=0.05and 1-5=0.8.



|Assessed for eligibility: n=1372 |

n (% of base)

| Not included (in acute study) 1070 (78.0/1372)

Not meeting inclusion/

meeting exclusion criteria 755 (70.6/1070)

i.e. (multiple answers possible):

- Diagnostic criteria of F20 not fulfilled 309  (40.9/755)

- Involuntary in-patient treatment 191 (25.3/755)

- Insufficient German language 72 (9.5/755)

- Participation in other (incompatible) trial 71 (9.4/755)

- Substance abuse/dependence 62 (8.2/755)

- Age <18 or >55 yr 41 (5.4/755)

- Contraindication of neuroleptic treatment 37 (4.9/755)

- Organic brain disease 35 (4.6/755)

- Re-manifestation 32 (4.2/755)

- Suicidal behaviour in anamnesis 25 (3.3/755)

- Serious physical disease 19 (2.5/755)

- Pregnancy 3 (0.4/755)

- Mental retardation 1 (0.1/755)

Refused participation 298  (27.9/1070)

Other reasons 6 (0.6/1070)

Not documented 1 (1.0/1070)

Included in acute study: 302 (22% of 1372) |
Not randomized: n=6
(Revision of diagnosis)

Randomized: n=296

Risperidone: n=148
(50% of 296)

Excluded: n=5
(Revision of diagnosis)

Haloperidol: n=148
(50% of 296)

Excluded: n=2
(Revision of diagnosis)

ERisperidone: n=143 Elaloperidol: n=146

[—>|Drop-out n=55 (38.5%) |__,|Drop-out n=79 (54.1%)
Withdrawal of informed 8 Withdrawal of informed 16
consent consent
Non-compliance 1 Non-compliance 1"
EPS EPS 12
Other side effects Other side effects 12
Insufficient response Insufficient response 13

Depression, suicidal tendency, 5
somatic disorder

Organisational reasons 2

Other reasons 8

Depression, suicidal tendency,

somatic disorder
Organisational reasons
Other reasons

VW AN PO

Completer sample
(completed study or
discharged):
Haloperidol: n=67

Completer sample
(completed study or
discharged):
Risperidone: n=88

Figure 1. Flow of subjects through the study.

Drop-outs

There were significantly fewer drop-outs with risperi-
done (n=>55, drop-out rate=38.5%) than haloperidol
[n=79, drop-out rate=54.1%, x*(1)=7.1, p=0.009]
(Figure 1). The Kaplan-Meier analysis of the discon-
tinuation rates mirrors these results [log rank test,
2*(1)=6.4, p=0.011] (Figure 2): average of 50.8d to
drop-out for a risperidone patient, and 44.0d for a
haloperidol patient. Side-effects were the most fre-
quent reason for drop-out in both groups, but more
often the reason in the haloperidol group [risperidone
10/143 (7%), haloperidol 24/146 (16.4%); Fisher’s
exact test, p=0.017]. A higher proportion of patients
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Figure 2. Prevalence of movement disorders over the 8-wk
study, defined by the proportion of patients having
Simpson—Angus Scale (SAS) total score >0. Differences
between risperidone (@) and haloperidol (O) are significant
based on last observation carried forward (LOCF) analysis
[logistic regression, likelihood ratio test, y*(1)="7.8, p=0.005]
and generalized estimation equation analysis [Wald test,
24(2)=6.6, p=0.036].

dropped out due to EPS with haloperidol [8.2% (12/
46)] than with risperidone [4/143 (2.8 %), Fisher’s exact
test, p=0.069]. Further reasons for drop-out were non-
compliance [risperidone 15/143 (10.5%), haloperidol
11/146 (7.5%)], withdrawal of informed consent [ris-
peridone 8/143 (5.6%), haloperidol 16/146 (11%)],
insufficient response [risperidone 7/143 (4.9 %), halo-
peridol 13/146 (8.9 %)] and others [risperidone 15/143
(10.5%), haloperidol 15/146 (10.3%)]; the frequency of
drop-outs in each of these categories did not differ
significantly between groups.

Baseline characteristics

The ITT sample consisted of 117/289 (40.5%) women
and 172/289 (59.5%) men, mean age 30.1+9.8yr.
The mean PANSS total score at baseline was 79.1,
indicating a severity level typical for an acute episode
sample (see Table 1).

The only significant difference in baseline charac-
teristics between the two groups was the proportion
of patients with an AIMS total score >0 [y*(1)=4.2,
p=0.041, see Table 1]. The baseline SANS total score
showed a numerical difference of about 4 points
between the two treatment groups (risperidone
36.1+28.5, haloperidol 40.3+25.7; n.s.), but this was
not reflected in the PANSS negative score (risperidone
19.0+8.3, haloperidol 19.6+8.1; n.s.). Values of the
mean PANSS total score, an indicator of the severity of
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Table 1. Sample characteristics and drug-group differences at entry in the study (ITT sample; two-sample ¢ test for
continuous variables, Pearson’s x* test for categorical variables)

Total (n=289)

Ris (n=143)

Hal (n=146)

Mean S.D. Mean S.D. Mean S.D. t df. p

Age (yr) 30.1 9.8 295 9.5 30.7 10.0 —1.00 287 0.319
PANSS total score 79.1 24.0 77.3 23.0 80.8 24.8 —1.20 273 0.233
Positive score 21.3 6.2 20.9 6.1 21.8 6.3 —1.27 273 0.206
Negative score 19.3 8.2 19.0 8.3 19.6 8.1 —0.60 273 0.550
General score 38.5 12.8 37.5 11.9 39.4 13.6 —1.24 273 0.216
SANS total ‘composite” score 38.2 27.1 36.1 28.5 40.3 25.7 —1.28 273 0.203
HAMD total score 14.9 8.1 144 8.0 15.4 8.2 —1.03 273 0.304
CDSS Total score 4.2 43 4.2 45 43 41 —0.07 275 0.947
CGI: Severity 5.2 0.8 5.1 0.9 5.2 0.8 —-0.73 271 0.466
YMRS 5.3 5.4 5.0 5.2 5.5 5.5 —0.78 276 0.438
SCPS 55.1 11.5 55.2 111 55.0 12.0 0.11 232 0.913
GAF: current level (GAF,;) 45.6 13.8 46.7 14.3 44.5 13.3 1.34 274 0.180
GAF: lowest level in the foregoing 44.4 16.0 44.8 16.2 44.0 15.8 0.41 264 0.682

year (GAF,)
SOFAS: current level (SOFAS;) 46.6 13.2 47.2 13.9 45.9 12.5 0.87 272 0.384
SOFAS: lowest level in the foregoing 46.0 155 46.3 16.7 45.7 14.3 0.32 261 0.752

year (SOFAS,)

n % n % n % 1 df. p

Gender, 1 (% male) 172 59.5 92 64.3 80 54.8 2.73 1 0.099
Time since onset of first psychotic 150 56.2 73 54.9 77 57.5 0.18 1 0.672

symptoms <6 months
SAS total score >0 48 17.6 22 16.3 26 19.0 0.34 1 0.562
AIMS total score >0 16 5.8 4 2.9 12 8.7 4.19 1 0.041
HAS total score >0 38 13.9 15 11.0 23 16.7 1.82 1 0.177

ITT, Intent to treat; PANSS, Positive and Negative Syndrome Scale; SANS, Scale for the Assessment of Negative Symptoms;
HAMD, Hamilton Depression Rating Scale; CDSS, Calgary Depression Scale for Schizophrenia; CGI, Clinical Global
Impression; YMRS, Young Mania Rating Scale; SCPS, Strauss—Carpenter Prognosis Scale; GAF, Global Assessment of
Functioning; SOFAS, Social and Occupational Functioning Assessment Scale; SAS, Simpson—-Angus Scale; AIMS, Abnormal

Involuntary Movement Scale; HAS, Hillside Akathisia Scale.
2Reduced 7 in single scales due to missing values.

the psychopathological symptoms, as well as mean
SCPS score, an indicator of the global prognosis, were
similar.

Dosing

The aim to keep the average neuroleptic dose as low
as possible was achieved and was ~4 mg/d for both
drugs (risperidone 3.8 +1.5 mg/d, haloperidol 3.7+
1.5 mg/d).

Concomitant medications

There was no significant difference between groups in
the prescription rates of lorazepam [risperidone 54.8 %
of patients, haloperidol 62.9% of patients; y*(1)=1.67,

p=0.197] or propranolol [risperidone 4.0 % of patients,
haloperidol 6.5% of patients; y*(1)=0.73, p=0.393].
The prescription rate (risperidone 38.7% of patients,
haloperidol 34.7% of patients; n.s.) and average
dose (risperidone 4.1+1.6 mg/d, haloperidol 4.0+
1.6 mg/d; n.s.) of biperiden was similar in both
groups.

Efficacy

The results of the ITT sample are presented.

Both treatment groups showed marked, statistically
significant improvements from baseline to week 8 in
the primary efficacy criterion (PANSS negative score;
paired t test, p<0.001) and in the secondary efficacy



criteria (paried t test, p<0.001 for all parameters ex-
cept CDSS, for which p <0.01) (Table 2), indicating ef-
ficacy in various symptom domains. Efficacy did not
differ significantly in either the LOCF or mixed-model
analysis (Table 2); the same was true for global func-
tioning (GAF and SOFAS) (Table 2).

Both drugs were effective with respect to treatment
response defined after Lieberman et al. (2003) [i.e. (1) a
rating <3 in PANSS items 1-3, 5, 6, (2) a >30% re-
duction from baseline in PANSS total score, and (3) a
CGI severity score <4]. At week 8, 66/134 (49.3%) of
patients showed a response with risperidone and 63/
127 (49.6 %) with haloperidol. The Kaplan-Meier esti-
mated average time to response was 41.0 d with ris-
peridone and 38.6 d with haloperidol [log rank test,
2*(1)=0.1, p=0.753].

Safety and tolerability
Safety

Both compounds were safe, i.e. no serious adverse
events occurred.

EPS

After 8 wk, all three EPS-related scores indicated a
higher prevalence of EPS, defined by the number of
patients having a total parameter score >0 with halo-
peridol than with risperidone. LOCF analysis found a
significant difference in baseline-adjusted prevalence
rates after 8 wk in favour of risperidone for both the
primary tolerability criterion, the SAS [risperidone
36.5% of patients, haloperidol 51.5% of patients; like-
lihood ratio test, y*(1)=7.8, p=0.005] (Figure 3), and
the AIMS [risperidone 8.8% of patients, haloperidol
21.7% of patients; likelihood ratio test, y*(1)=64,
p=0.011] (Table 3a). The resulting odds ratios suggest
that the risk of EPS is more than doubled in the halo-
peridol group at endpoint. The prevalence rates of the
HAS showed no significant difference. GEE analyses
confirmed the results of LOCF analyses, indicating a
higher weekly increase in risk of EPS for haloperidol;
this effect was again significant for SAS and AIMS, but
not for HAS (Table 3a).

Another categorical analysis (Lieberman et al,
2003), evaluated the incidence of EPS defined by a
change in total parameter score from 0 at baseline to
>0 at endpoint; only the AIMS score showed a sig-
nificant difference between the two treatment groups
[risperidone 5.9% of patients, haloperidol 14.7% of
patients; y*(1)=5.7, p=0.017] (Table 3b). In a sup-
portive analysis, incidence was re-defined by a change
in EPS total score from <1 at baseline to >1 at
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endpoint (note that Fisher’s exact test was used be-
cause of the small number of cases per cell). The re-
sults were similar, and the results for SAS and HAS
also reached statistical significance (SAS p=0.008,
AIMS p=0.017, HAS p=0.001) (Table 3c).

The incidence of EPS was also calculated in relation
to average dose per day, with a cut-off point at 4 mg
(<4 mg vs. >4 mg). The differences between the two
treatment groups were again in favour of risperidone,
and for SAS and HAS were more pronounced between
the higher-dose groups (Table 3d).

Clinical laboratory test values

Only one of the 146 patients receiving haloperidol
showed clinically significant laboratory test abnor-
malities. There were no abnormal laboratory values in
the risperidone group in the safety parameters men-
tioned above.

Discussion

The dose of both neuroleptics was kept as low
as possible in this study (average dose ~4 mg/d).
The dose equivalence for risperidone and haloperidol
has not been finally clarified. In this fixed flexible
dosing study, a relationship of 1:1 was observed,
which is similar to some other studies (Marder et al.,
2003; Schooler et al.,, 2005), while others, for ex-
ample, reported a 1:2.5 ratio (Csernansky et al.,
2002).

The results in the outcome parameters show that
risperidone and haloperidol are similarly efficacious
in treating FES. Contrary to the hypothesis, risperi-
done was not superior in treating negative symptoms.
Other short-term FES studies that compared an SGA
with haloperidol found inconsistent results in negative
symptoms. Emsley and the Risperidone Working
Group (1999) found that negative symptoms sig-
nificantly improved with both risperidone and
haloperidol. Lieberman et al. (2003) found similar re-
ductions in symptom severity with olanzapine and
haloperidol in the LOCF analysis, but olanzapine had
significantly greater decreases in the PANSS negative
scale, among others, in a mixed-model analysis.

However, the second part of the hypothesis, the
lower risk of risperidone in terms of EPS, could be
substantiated. Both the LOCF and the longitudinal
data analysis confirmed the superiority of risperidone
in terms of extrapyramidal tolerability, especially at
dose levels >4 mg. EPS were more prevalent in the
haloperidol group, as shown by a significantly greater
proportion of scores >0 in the SAS and AIMS scales,



Table 2. Treatment response: psychopathological parameters at baseline and end of study (ITT sample), LOCF (ANCOVA to adjust for possible imbalance at baseline) and
mixed-model analysis

Difference in baseline-to-endpoint improvement

Difference in weekly improvement
Mean scores +s.D. at baseline and end of study ymp

LOCEF analysis Mixed-model analysis
Risperidone (1n=143)* Haloperidol (n=146)*
Estimated Estimated
Baseline Week 8 Baseline Week 8 difference p difference 4
PANSS scores
PANSS total score 77.34+23.0 56.6+19.7 80.8+24.8 57.5+22.2 —-0.21 0.920 —0.041 0.899
Positive score 209+6.1 12.04+5.3 21.8+6.3 12.7+5.8 045 0.494 0.059 0.510
Negative score 19.0+8.3 16.0+6.6 19.6+8.1 15.8+7.1 —-0.13 0.850 —0.031 0.770
General score 37.5+11.9 28.6+10.3 39.4+13.6 289+114 —0.34 0.759 —0.049 0.767
SANS total ‘composite” score 36.1+28.5 30.5+24.2 40.3+25.7 31.3+25.1 —225 0.353 —0.238 0.552
HAMD total score 14.44+8.0 8.0+7.2 154+8.2 85+79 0.12 0.891 0.061 0.658
CDSS total score 42445 3.1+43 43+4.1 3.1+42 —0.08 0.868 0.018 0.807
CGI: Severity 51409 39+12 52408 39+13 —0.05 0.749 —0.002 0.948
YMRS 5.0+5.2 2.0+3.4 55+5.5 2.0+3.4 0.02 0.964 0.026 0.618
GAF: current level (GAF,) 46.7+14.3 60.3+14.4 4454133 58.1+15.4 —1.30 0.440 —0.215 0.905
SOFAS: current level (SOFAS;) 472+13.9 585+14.4 4594125 56.7 +14.6 —-1.09 0.500 —0.242 0.892

ITT, Intent to treat; LOCF, last observation carried forward ; PANSS, Positive and Negative Syndrome Scale; SANS, Scale for the Assessment of Negative Symptoms; HAMD,
Hamilton Depression Rating Scale; CDSS, Calgary Depression Scale for Schizophrenia; CGI, Clinical Global Impression; GAF, Global Assessment of Functioning; SOFAS, Social
and Occupational Functioning Assessment Scale.

#Reduced 7 in single scales due to missing values.
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Table 3a. Prevalence of movement disorder side effects estimated by the proportion of patients having a total parameter
score >0. Drug-group differences at end of study (ITT sample), LOCF (logistic regression to adjust for possible imbalance at
baseline) and GEE analysis

Total Risperidone Haloperidol LOCF analysis ~ GEE analysis
(1=289)* (%) (n=143)* (%) (n=146)* (%) OR p OR p
SAS total score >0 at 117 (43.8) 50 (36.5) 67 (51.5) 209 0005 132 0.036
week 8
AIMS total score >0at 40 (1500 12 (88) 28 (217) 274 0011 142 0.004
week 8
HAS total score >0 at 87 (32.6) 39 (28.5) 48 (36.9) 1.49 0.149 1.28 0.103

week 8

ITT, Intent to treat; LOCEF, last observation carried forward; GEE, generalized estimation equation; SAS, Simpson—-Angus Scale;
AIMS, Abnormal Involuntary Movement Scale; HAS, Hillside Akathisia Scale.
2 Reduced 7 in single scales due to missing values.

Table 3b. Incidence of movement disorder side effects defined (after Lieberman et al., 2003) by a change in total parameter
score from 0 at baseline to >0 at endpoint (week 8, LOCF, Pearson’s ? test)

Total Risperidone Haloperidol
=289 (%) n=1432 (%) (n=146)* (%) 22(1) [4
SAS total score 0 at baseline, 80 (30.1) 33 (24.6) 47 (35.6) 3.81 0.051
>0 at week 8
AIMS total score 0 at baseline, 27 (10.2) 8 (5.9) 19 (14.7) 5.66 0.017
>0 at week 8
HAS total score 0 at baseline, 62 (23.4) 25 (18.7) 37 (28.2) 3.40 0.065

>0 at week 8

LOCEF, Last observation carried forward; SAS, Simpson-Angus Scale; AIMS, Abnormal Involuntary Movement Scale; HAS,
Hillside Akathisia Scale.
@ Reduced 7 in single scales due to missing values.
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Figure 3. Kaplan-Meier analysis of discontinuation rates.
The difference in time to discontinuation between
treatment groups is significant [log rank test, y*(1) =6.4,

p=0.011].

and a numerically greater frequency of scores >0 in
the HAS scale. Surprisingly, this difference was not
mirrored by the prescription rates of the anti-
cholinergic biperiden. In general risperidone, like other
SGAs, has better extrapyramidal tolerability than
haloperidol (Leucht et al., 1999; Moller, 2000a), an ad-
vantage which was found consistently in FES studies
(Emsley and the Risperidone Working Group, 1999;
Lieberman et al., 2003; Sanger et al., 1999; Schooler
et al., 2005). The differences favouring risperidone in
terms of EPS were especially convincing in the sub-
analysis of the FUTURIS study (Kopala et al., 2003),
which compared in an ex-post analysis patients with
equivalent doses of risperidone and haloperidol in
FES, i.e. 1 mgvs. 1 mg, 2 mg vs. 2 mg, etc. On the other
side, based on a double-blind RCT in a small sample
(n=40) of FES patients comparing 2 mg and 8 mg of
haloperidol, it was suggested that even a dose around
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Table 3c. Incidence of movement disorder side effects defined (after Lieberman et al., 2003) by a change in total parameter
score from <1 at baseline to >1 at endpoint (week 8, LOCF, Fisher’s exact test)

Total Risperidone Haloperidol
(n=289 (%) (n=143)? (%) (n=146)> (%) OR p
SAS total score <1 at 19 (7.1) 4 (2.9) 15 (11.5) 4.32 0.008
baseline, >1 at week 8
AIMS total score <1 at 9 (3.4) 1 (0.7) 8 (6.2) 8.93 0.017
baseline, >1 at week 8
HAS total score <1 at 22 (8.3) 4 (2.9) 18 (13.8) 5.27 0.001

baseline, >1 at week 8

LOCEF, Last observation carried forward; SAS, Simpson—-Angus Scale; AIMS, Abnormal Involuntary Movement Scale; HAS,

Hillside Akathisia Scale.
#Reduced 7 in single scales due to missing values.

Table 3d. Incidence of movement disorder side effects (cf. Lieberman et al., 2003) by average dose per day, and difference in

incidence between treatment groups

Risperidone Haloperidol

Difference (%)

<4mg >4 mg <4mg

>4 mg

<4mg >4 mg

n (%) n (%) n (%) =n

(%)  Estimate (95% CI)

Estimate (95% CI)

SAS total score 0 at
baseline, >0 at week 8

AIMS total score 0 at 5 (69) 3 (6.1) 12 (16.2)
baseline, >0 at week 8

HAS total score 0 at
baseline, >0 at week 8

21 (29.6) 10 (204) 25 (32.9) 21 (47.7)

12 (169) 11 (224) 18 (234) 17 (38.6)

—33  (—183to1l7) —273 (—423to —12.3)
5 (114) —-93  (—195t01.0) —52 (—155105.0)
—65  (—193t064) —162  (—29.0to —3.3)

SAS, Simpson-Angus Scale; AIMS, Abnormal Involuntary Movement Scale; HAS, Hillside Akathisia Scale.

4 mg might be too high in FES and that 2 mg might be
a more suitable dosage (Oosthuizen et al., 2004).
However, the results of the study by Oosthuizen et al.
(2004) seem to be somewhat in contrast to the results of
the 7-arm sertindole-haloperidol study by Zimbroff
et al. (1997) which compared in a double-blind,
randomized design three dosages of sertindole, three
dosages of haloperidol and placebo in a sample of
497 patients. This non-FES study found no significant
difference between 4, 8 and 16 mg haloperidol.

One of the central, clinically relevant findings of
this study is that the overall rate of discontinuation is
significantly lower in the risperidone group (38.5% vs.
54.1% with haloperidol; p<0.01). Other FES studies
also found higher drop-out rates with haloperidol
than the SGA comparator, although these did not
always reach statistical significance. For example,
the 6-wk study of risperidone vs. haloperidol found

drop-out rates of 20% and 31 %, respectively (Emsley
and the Risperidone Working Group, 1999), and the
12-wk comparison of olanzapine vs. haloperidol of
32% and 46 %, respectively (Lieberman et al., 2003).
The relevance of the lower drop-out rate becomes ap-
parent when considering that the non-discontinuation
estimation by a survival analysis approach was
recently used as the primary outcome measure in
so-called ‘effectiveness’ studies (Lieberman et al.,
2005).

Although the sample size was smaller than orig-
inally planned, the difference in power between the
planned and actual sample was very small (0.08), i.e.
there was no relevant effect on the power of the study.
Thus, the study would not have reached different
conclusions if a larger number of patients had been
included. Although a proportion of patients was not
drug naive, in contrast to some of the other FES studies



(Emsley and the Risperidone Working Group, 1999;
Kopala et al., 1998), it is presumed that pre-treatment
with neuroleptics did not confound the main results of
the study. Another limitation is that the inclusion of
in-patients only means that the results can only be
generalized to outpatients with caution.

The efficacy and tolerability results of this study,
together with the findings in the literature in first- and
multi-episode patients, seem to indicate that it is much
easier to demonstrate the advantage of SGAs in the
dimension of EPS, where the indications are quite ro-
bust and consistent across the studies. In contrast,
differences concerning the hypothesized broader effi-
cacy spectrum, especially in terms of negative or de-
pressive symptoms, are not so pronounced and the
results are quite varied (Moller, 2003, 2005). Although
FES patients show negative symptoms, they might not
be as good a target population to show differences
between SGAs and FGAs as multi-episode patients,
and especially patients with enduring and predomi-
nant negative symptoms (Moller et al., 1994).
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