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Dosage finding and outcome in the treatment of schizophrenic
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Objectives Amisulpride is an unique neuroleptic drug insofar as it has a dual pharmacodynamic effect. At low doses it
blocks selectively presynaptic autoreceptors, and at high doses it blocks postsynaptic D2/D3 receptors. This allows the
dosage to be adjusted and the treatment tailored to various clinical situations. It is unknown whether this pharmacological
property has any bearing for routine treatment. The questions are: which dosages of amisulpride are chosen by physicians in
the treatment of schizophrenic inpatients and does this dosage handling deviate from prescription guidelines?; which factors
can explain dosage selection, and what is the treatment outcome with different dosages? The study pertains to drug manage-
ment and dosage finding as principal factors in explaining positive and negative medication results.
Methods In a drug utilization observation study the prescribing of amisulpride for 811 schizophrenic inpatients from 240
psychiatric hospitals was monitored for 8 weeks. Standardized assessment included dosage, the positive and negative symp-
tom scale (PANSS), the clinical global impression rating (CGI), the patients’ subjective reaction to amisulpride, psychoso-
cial functioning, EPS and other adverse events. The mean observation period was 49 days.
Results The mean initial daily dose of amisulpride was 361 mg/day. The mean daily dose at day 56 was on average 550
(SD 266) mg/d, ranging from 100 mg to 1600 mg. 17.9% of patients received a maximum dose up to 399 mg/d, 48.1%
between 400 and 799 mg/d, and 25.5% 800 mg/d and higher. Higher doses were preferably prescribed for males, patients
with involuntary admission, patients with paranoid schizophrenia with acute exacerbation, high CGI and high PANSS-posi-
tive scores. Patients with higher doses of amisulpride at the same time received higher rates of additional other neuroleptic
drugs. Higher doses yield better results in very severe cases.
Conclusions Prescribed dosages were in the lower range of what is recommended for acute cases. Dosage was signifi-
cantly influenced by the severity of the illness. Polypharmacy was the rule rather than the exception. Efficacy rates under
conditions of routine care were similar to the results from controlled clinical trials, which speaks for their generalizability.
Very severe cases profit from higher doses. Copyright # 2004 John Wiley & Sons, Ltd.
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INTRODUCTION

The blockade of dopamine D2 receptors is seen as the
essential mechanism for the antipsychotic properties
of neuroleptic drugs while other pharmacodynamic

actions explain unwanted effects (Soares et al.,
2001). A drug with a preferential affinity for dopamine
D2 and D3 receptors, but none for D1, D4 and D5 recep-
tors, and also with a primary activity in limbic regions
of the brain rather than at striatal dopamine receptors is
the substituted benzamide amisulpride. Furthermore it
has a dual effect insofar as at high doses it blocks post-
synaptic D2/D3 receptor subtypes and at low doses it
selectively blocks presynaptic autoreceptors, enhan-
cing dopaminergic transmission. Amisulpride also
has no affinity for adrenergic, serotonergic, histaminer-
gic or muscarinergic receptor systems. Therefore,
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amisulpride does not cause hypotension, anticholiner-
gic effects, sedation, cognitive impairment, weight
increase or EPS. Several authors stress that the safety
profile of amisulpride is superior to standard reference
compounds (Wetzel et al., 1998; Coulouvrat and
Dondey-Nouvel, 1999; Peuskens et al., 1999; Carriere
et al., 2000; Legangneux et al., 2000; Rosenzweig
et al., 2002). On the other hand, amisulpride can, dose
dependently, have a higher incidence of prolactin
elevation (Mauri et al., 1996), which might decrease
during treatment over 1 year (Schlösser et al., 2002).

There is a great body of evidence for the clinical
effectiveness of amisulpride in positive as well as
negative and in acute as well as chronic schizophrenic
disorders. Reviews of double-blind, randomized con-
trolled clinical trials (Möller et al., 1997; Puech et al.,
1998; Wetzel et al., 1998; Peuskens et al., 1999; Blin,
2000; Carriere et al., 2000; Lecrubier, 2000; Leucht
et al., 2002) show that amisulpride is at least as effica-
cious as haloperidol (10–30 mg/d), risperidone (8 mg/
d), or flupentixol (25 mg/d) in controlling positive
symptoms, but was significantly more effective than
haloperidol on secondary negative symptoms. Ami-
sulpride led to a better improvement in the global
assessment of functioning, GAF, or quality of life,
QLS (Carriere et al., 2000). This efficacy profile
makes amisulpride not only a drug of choice in acute
but even more in chronic schizophrenic patients with
predominantly negative symptoms (Colonna et al.,
2000; Lecrubier, 2000).

Referring to the hypothesis that dopaminergic
hypofunction is one of the causes of negative symp-
toms and concordant with the pharmacological pecu-
liarity of blockade of presynaptic autoreceptors,
several studies suggest that negative symptoms can
especially benefit from lower doses of amisulpride.
In a 12-week, multicentre double-blind trial by
Danion et al. (1999) the efficacy of 50 mg/d and
100 mg/d amisulpride and placebo was compared in
the treatment of negative symptoms of schizophrenia.
Both amisulpride treatment groups showed signifi-
cantly greater improvement (measured by the scale
for the assessment of negative symptoms/SANS) in
primary negative symptoms than the placebo group
(independent of improvement of positive symptoms).
Similar double-blind placebo-controlled studies, of 6
weeks to 6 months duration, in which schizophrenic
patients were selected carefully for the predominance
of primary negative symptoms (Boyer et al., 1995;
Paillère-Martinot et al., 1995; Loo et al., 1997; Rein
and Turjanski, 1997), confirm the efficacy of amisul-
pride at a dose of 100 mg/d in schizophrenic patients
with primary negative or deficit symptoms. No further

clinical improvement was obtained when the dose of
amisulpride was increased from 100 to 300 mg/d.

When it comes to acute episodes of schizophrenia
available pharmacological considerations and empiri-
cal clinical evidence speaks for the use of higher doses
of amisulpride, i.e. 800–1200 mg/d (Boyer et al.,
1994). In vivo PET scan data in schizophrenic patients
indicate that the optimal 70–80% occupancy of stria-
tal D2 receptors, suggested as an optimal interval for
therapeutic action on positive psychotic symptoms, is
reached at doses of 550 to 750 mg/d, while doses
beyond 1100 mg/d result in receptor occupancy of
more than 80% and are accompanied by increased
EPS (Farde et al., 1992; 1995; Martinot et al., 1996).
Clinical double-blind studies (Hillert et al., 1994;
Puech et al., 1996; Freeman, 1997; Möller et al.,
1997) with acutely ill schizophrenic patients show that
amisulpride has optimal efficacy at doses between 400
and 800 mg/d. Puech et al. (1996) studied in a 4-week,
double-blind, randomized trial the dose–response
relationship of 100, 400, 800 and 1200 mg/d amisul-
pride and 16 mg/d haloperidol. Efficacy data (BPRS
and PANSS positive subscale) showed a bell-shaped
dose-response curve in the amisulpride group, with
400 mg/d and 800 mg/d being the most effective treat-
ments for positive symptoms. Parkinsonism did not
increase significantly between baseline and endpoint
with amisulpride 400, 800 and 1200 mg/d compared
with the amisulpride 100 mg/d group, whereas
there was a significant difference in the haloperidol
group. Recently published studies (Martin et al.,
2002; Sechter et al., 2002) comparing amisulpride
with olanzapine or risperidone showed equal efficacy
with a better safety profile of amisulpride.

In summary, one of the special characteristics of
amisulpride is that it has a large therapeutic range,
i.e. from 50 mg/d to 1200 mg/d, depending on the ther-
apeutic problem at hand. This makes it possible to
taper the dose to the needs of the individual patient
allowing tailored and optimal treatment for many dif-
ferent clinical situations without the need to switch
drugs. Lecrubier et al. (2001) recommended 800 mg/
d as a standard dose in severe and recurrent episodes
and especially in hospital settings. In the case of an
insufficient response, the dose can be increased to
1200 mg/d. In acute outpatients the initial dose should
be 400 mg/d and in the case of an insufficient response
it can be increased to 800 mg/d by 200 mg/d steps. In
maintenance treatment, modulation of the dose as a
function of symptoms is recommended. For patients
who no longer manifest positive symptoms, a dose
reduction of 200 mg every 2–3 months is recom-
mended with 400 mg/d as the target. For patients with
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predominantly negative symptomatology the dose
should be reduced to 100–300 mg/d, with 100 mg/d
being sufficient in most cases.

An open question is to what degree this double
pharmacologic action of the drug can be used in rou-
tine care. Guidelines such as those from Lecrubier
et al. (2001) are based on pharmacological data and
evidence from controlled clinical trials which are
known to differ in many aspects from clinical practice
(Linden, 1989). In controlled trials, compared with
routine, selected patients are treated by physicians
with special expertise under intensive surveillance
conditions. Clinical trials ask for efficacy while clini-
cal practice aims at efficiency. Treatment decisions in
routine care must not only take into consideration
medical information but also cultural, economic or
psychological aspects (Linden, 1994). As a conse-
quence, treatment under conditions of routine care
can and often must deviate considerably from guide-
lines. Studies on the epidemiology of care and pre-
scribing modalities of drugs are therefore important
to validate and improve treatment guidelines, to
assure treatment quality, target possible problems,
and also to understand better the process of prescrib-
ing (Curran et al., 2002).

So far, to our knowledge, there are no epidemiolo-
gical studies on the prescribing of amisulpride in rou-
tine care. Given the double pharmacological action
and the recommendation of the producer for different
dosages for different patient groups, empirical data
are needed to answer the following questions:

1. Which initial and maximum dose of amisulpride is
chosen by physicians in practice for acute schizo-
phrenic inpatients, and does this dosage handling
deviate from prescription guidelines?

2. Which factors are correlated with dose, and does
this comply with pharmacological theory?

3. Are different doses correlated with different
treatment results?

The methods used to study such questions are drug
utilization observation studies (DUOS) (Linden,
1992, 1997). These are pharmacoepidemiological stu-
dies which prospectively and with standardized
assessment instruments monitor physician behaviour
without interfering with treatment decisions. The
doses are chosen for the individual patient, therefore
dosage is the independent variable in this study.

MATERIALS AND METHODS

In a drug utilization observation study the prescribing
of amisulpride for schizophrenic inpatients was mon-

itored for 8 weeks. Psychiatrists treated these patients
according to their clinical expertise and the needs of
the individual patient. Treatment was not influenced
by the study. Physicians did not receive any special
information on the drug or the treatment. Patients
were included in the study if they were between 18
and 65 years of age, fulfilled the DSM-IV criteria
for schizophrenic disorder and were prescribed ami-
sulpride for individual reasons. Some 811 schizophre-
nic inpatients from 240 psychiatric hospitals (23
university hospitals) from all over Germany were
included. Cooperating hospitals and physicians were
recruited by company representatives of Sanofi-
Synthelabo, Germany.

Standardized assessment included sociodemo-
graphic variables, patient status, dosage, unwanted
events and psychosocial functioning (Table 1). Patient
status was measured by the clinical global impression
rating (CGI), with score 2 for ‘patient is not ill’ to
score 8 for ‘patient is extremely severe ill’, and by a
modified positive and negative symptom scale
(PANSS scores ranged from 1, not observed, to 4,
severe symptoms, giving a sum score of 7 to 28 for
the positive and the negative subscale; sleep distur-
bance and anxiety were measured separately). The
patient’s subjective reaction to amisulpride was
assessed by the van Putten questionnaire (van Putten
and May, 1978). The presence and severity of extra-
pyramidal symptoms (parkinsonism, akathisia, dyski-
nesia) were rated from 1, not observed, to 4, severe
symptoms, leading to a total score between 3 and
12; other unwanted events were reported by free text.
Psychosocial functioning was measured with four
items (work, leisure activities, social interaction,
self-care; each rated from 1, good, to 4, severely
impaired, total score ranging from 4 to 16).

Assessments of the patient and the treatment were
done at day 0, day 28 and day 56. A contract statistical
institute (Jung & Jung GmbH) collected the forms and
did the data processing and quality control. In all cases
where data were missing or inconsistencies had to be
clarified, the prescribing physicians were contacted by
telephone. Detailed statistical analyses were done by
the authors. Data were analysed with the Statistical
Package for Social Sciences (SPSS).

Data were analysed descriptively. For further ana-
lyses patients were grouped referring to the maximum
daily dose during the observation period. The low
dosage group includes patients receiving up to
399 mg/d, patients in the medium dosage group
received between 400 and 799 mg/d, and 800 mg/d
or more was the dose for patients in the high dosage
group. The three dosage groups were compared by

dosage of amisulpride in schizophrenia 113

Copyright # 2004 John Wiley & Sons, Ltd. Hum Psychopharmacol Clin Exp 2004; 19: 111–119.



Table 1. Comparison of dosage groups

All groups % Low dose groupb Medium dose groupb High dose groupb Chi-square
resp. mean (SD) % resp. mean (SD) % resp. mean (SD) % resp. mean (SD) resp. F and

n¼ 811a n¼ 146a/17.9% n¼ 390a/48.1% n¼ 207a/25.5% significance

Female 0% 58.7% 48.3% 47.1% �2¼ 0.064
Age (years) 39.9 (11.9) 40.1 (12.8) 40.1 (11.6) 39.2 (11.9) F¼ 0.393

p¼ 0.001
School �2¼ 0.778

No school qualification 7.6% 7.3% 8.5% 6.1%
Secondary modern school 37.6% 35% 38.8% 37.1%
Junior high school 28.7% 29.2% 26.9% 32%
High school diploma 19.4% 19% 19.7% 19.3%
University 6.6% 9.5% 6.1% 5.6%

Occupation �2¼ 0.938
Continuous work 21.6% 22.5% 21.8% 20.7%
Unemployed 22.6% 23.2% 23.9% 19.7%
Retired 38.1% 36.6% 36.7% 41.9%
Houseman/-wife 7.4% 7% 8% 6.6%
In education 10.2% 10.6% 9.6% 11.1%

Family state: patient lives �2¼ 0.976
Married/with spouse 25.7% 29.2% 25.3% 24.3%
With parents 20.6% 17.4% 21.1% 21.8%
With children 2.7% 3.5% 2.3% 2.9%
Single 40.1% 41.0% 39.9% 39.8%
In sheltered home 6.8% 6.3% 7.0% 6.8%
Others 4.1% 2.8% 4.4% 4.4%

Family history (psychiatric) 27% 27.7% 27% 26.6% �2¼ 0.723
Years since first 8.4 (8.6) 8.4 (8.8) 8.1 (8.5) 8.7 (8.6) F¼ 0.283
schizophrenic illness p¼ 0.001
Number of inpatient treatments 4.9 (5.6) 3.8 (3.4) 5.3 (6.6) 5.0 (4.9) F¼ 3.475
so far (due to schizophrenia) p¼ 0.002
Admission state �2¼ 0.005

Voluntary accommodation 79.1% 88.7% 75.9% 78.3%
Forced admittance 17.2% 8.5% 20.1% 17.7%
Endangering (self/others) 1.4% 1.4% 0.5% 3%

Paranoid schizophrenia 70.1% 61.6% 69.7% 76.8% �2¼ 0.023
with exacerbation
CGI severity T1c 6.4 (0.8) 6.1 (0.8) 6.4 (0.8) 6.5 (0.7) F¼ 15.293

p¼ 0.000
CGI severity T3c 5.0 (1.4) 4.9 (1.4) 5.1 (1.4) 5.0 (1.4) F¼ 0.616
(with covariate T1) p¼ 0.540
PANSS positive T1 16.8 (4.1) 15.5 (4.4) 17.0 (4.1) 17.5 (3.7) F¼ 10.185

p¼ 0.028
PANSS positive T3 10.9 (4.1) 10.1 (3.8) 11.0 (4.0) 11.2 (4.3) F¼ 1.100
(with covariate T1) p¼ 0.334
PANSS negative T1 19.1 (4.9) 18.9 (4.9) 19.4 (4.9) 18.8 (5.0) F¼ 1.256

p¼ 0.004
PANSS negative T3 14.6 (4.8) 13.6 (4.5) 15.1 (4.9) 14.5 (4.8) F¼ 4.286
(with covariate T1) p¼ 0.014
EPS T1 3.97 (1.7) 3.68 (1.3) 4.09 (1.7) 3.96 (1.7) F¼ 3.168

p¼ 0.043
EPS T3 (with covariate EPS T1) 3.59 (1.3) 3.44 (1.2) 3.64 (1.4) 3.59 (1.1) F¼ 0.203

p¼ 0.816
Psychosocial functioning level 11.1 (2.8) 10.8 (2.7) 11.1 (2.8) 11.1 (2.8) F¼ 0.606
T1 (sumscore 1–12) p¼ 0.002
Psychosocial functioning level T3 8.1 (2.9) 7.8 (3.09) 8.2 (2.9) 8.1 (3.0) F¼ 0.640
(sumscore 1–12) (with covariate T1) p¼ 0.528
Psychopharmacological 77.8% 64.4% 77.4% 87.9% �2¼ 0.000
additional medication

Continues
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chi-square analyses or univariate analyses of variance.
A multiple regression was performed to determine
which factor contributes most to the choice of dosage
independent from other factors. The maximum dose
of amisulpride over the entire course of treatment
was taken as the dependent variable. The sum of the
positive and the sum of the negative scales of the
PANSS at the beginning of the study, the rate of neu-
roleptic comedication, chronicity, paranoid type, gen-
der and education were chosen as predictors. Another
multiple regression was calculated to test whether
dosage is related to outcome. The difference between
the initial and the final PANSS-positive score was
taken as the dependent variable and gender, paranoid
type of schizophrenia, clinical global impression
(CGI), education, neuroleptic comedication, chroni-
city and maximum dose as independent variables
(Table 3). The same independent variables were cho-
sen for multiple regression with the difference
between the initial and the final PANSS-negative
score being the dependent variable (Table 4). As out-
lined above, for theoretical reasons less severe schizo-
phrenic cases should respond best to lower dosages

and more severe cases to higher dosages. Therefore
analyses of dose–outcome relations were done sepa-
rately for both groups. A median-split was made for
the positive PANSS (16 and less versus 17 and more)
and the negative PANSS (19 and less versus 20 and
more).

RESULTS

The patient characteristics are summarized in Table 1.
50% were female, the mean age was 39.9 years,
21.6% were in work, 25.7% lived with their spouse
while 40.1% were single and 6.8% lived in sheltered
homes. 70.1% were suffering from an acute exacerba-
tion of paranoid schizophrenia.

The mean observation period was 49 days. The
mean initial daily dose of amisulpride was 361 (SD
217.1) mg/d, ranging from 50 mg to 1200 mg. After
28 days the mean daily dose was 534 (SD 267.9)
mg/d, ranging from 50 to 1400 mg. The mean daily
dose at day 56 was on average 550 (SD 266) mg/d,
ranging from 100 mg to 1600 mg. 17.9% of patients
received up to 399 mg/d and therefore belonged to

Table 1. (Continued)

All groups % Low dose groupb Medium dose groupb High dose groupb Chi-square
resp. mean (SD) % resp. mean (SD) % resp. mean (SD) % resp. mean (SD) resp. F and

n¼ 811a n¼ 146a/17.9% n¼ 390a/48.1% n¼ 207a/25.5% significance

Neuroleptic additional medication 46.6% 40.4% 43.8% 55.6% �2¼ 0.006
1. Atypical neuroleptics 11.0% 17.8% 9.0% 10.1% �2¼ 0.013
2. Butyrophenons 15.5% 12.3% 15.1% 18.4% �2¼ 0.293
3. Trisyclical neuroleptics 28.5% 17.8% 28.5% 36.2% �2¼ 0.001
4. Antidepressives 12.5% 19.9% 11.0% 10.1% �2¼ 0.011
5. Tranquilizers 44.4% 29.5% 44.9% 54.1% �2¼ 0.000
6. Other psychiatric drugs 0.4% 0% 0.5% 0.5% �2¼ 0.691
7. Biperidone 17.9% 9.6% 18.2% 23.2% �2¼ 0.004
8. Mood stabilizers 6.5% 4.1% 5.9% 9.2% �2¼ 0.131
Unwanted side effects

T2c 13.1% 8% 12.2% 18.3% �2¼ 0.025
T3 12.0% 7.4% 11.4% 16.3% �2¼ 0.044

an per line can vary according to missing data.
bLow dose: up to 399 mg/ d; medium dose: 400–799 mg/d; high dose: 800 mg/d and more.
cT1: study begin; T2: day 28 of study; T3: study end.

Table 2. Multiple linear regression (dose prediction)

Predictor Unstandardized Standardized T a pa

coefficients Beta coefficients Beta

(Constant) 416.753 6.156 0.000
Additional neuroleptic medication 49.967 0.102 2.627 0.009
Sum of PANSS positive scale at begin 8.485 0.144 3.596 0.000

aDependent variable: maximum dose over entire course of treatment. Analysis determined exclusion of the following variables: years since
first diagnosis, paranoid type, school, gender, initial sum of PANSS negative scale.
R¼ 0.220; adjusted R2¼ 0.038; F¼ 4.690; p¼ 0.000.
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the low dosage group, 48.1% belonged to the medium
dosage group, and 25.5% were in the high dosage
group. The initial mean dose was 165 mg/d for the
low dosage group, 397 mg/d for the medium dosage
group and 597 mg/d for the high dosage group. At
day 28, the respective mean dosages were 197 mg/d,
448 mg/d and 723 mg/d and at day 56 223 mg/d,
509 mg/d and 778 mg/d.

When comparing the three dosage groups, chi-
square analyses or univariate analyses of variance
showed that higher doses were preferably prescribed
for males, patients with involuntary admission, para-
noid schizophrenia with acute exacerbation, severity
of illness and a PANSS-positive score (Table 1).
Patients with higher doses of amisulpride at the same
time received higher rates of additional other neuro-
leptic drugs. Neuroleptic (46.4% of all observed
cases) or psychotropic comedication (77.8%) was
the rule rather than the exception. The low-dosage
group received preferably other atypical neuroleptics
and/or antidepressants, while in the high-dosage
group butyrophenons, sedating tricyclic neuroleptics
or minor tranquillizers were the preferred comedica-
tions.

Unwanted events were reported in 7% to 18% of
patients depending on the time of assessment and
the dosage group (Table 1). There was a significant
increase with higher dosages. Also the rate of biperi-
done comedication increased in parallel with dosage
up to 23%. This must be attributed to not only amisul-

pride but to the overall medication and also the med-
ication history. The EPS sum score, even at the start of
the amisulpride medication, in the low dose group
(3.7) was significantly lower than in the medium and
high dose group (4.1 resp. 4.0, F¼ 3.168; p¼ 0.043*).
Other reported adverse effects were gastrointestinal
and skin reactions, menstrual disorders, galactorrhoea
and prolactin increase.

During the observation period, a reduction of 5.9
was seen for the modified PANSS-positive score and
of 4.5 for the modified PANSS-negative score. There
was a significant difference between dosage groups
only for negative symptoms: patients with low doses
showed more improvement than patients with medium
or high doses. The severity of illness, measured by
CGI, dropped from initially 6.4 on average to 5.0 at
the third visit. No significant difference between
dosage groups was observed.

Since many of the single factors discriminating the
dosage are related, a multiple regression was per-
formed to determine which factor contributes most
to the choice of dosage independent from other factors
(Table 2). Neuroleptic comedication and the sum of
the positive scale of the PANSS at the start of treat-
ment explained 22% (adjusted 3.8%) of the variance
of the maximum dose of amisulpride over the entire
course of treatment. The initial sum score of the nega-
tive scale of the PANSS, chronicity, paranoid type,
gender and school had no further significant contribu-
tion. Higher doses of amisulpride were prescribed in

Table 3. Multiple linear regression (treatment effect prediction for positive symptoms)

Predictor Unstandardized Standardized T a pa

coefficients Beta coefficients Beta

(Constant) 2.140 1.197 0.232
Severity of disease (CGI) �1.072 �0.174 �4.344 0.000
Paranoid type �1.216 �0.229 �5.795 0.000

aDependent variable: difference PANSS positive subscale day 0 and day 56.
Analysis determined exclusion of the following variables: additional neuroleptic medication, years since first diagnosis, maximum dose over
entire course of treatment, school, gender.
R¼ 0.311; adjusted R2¼ 0.086; F¼ 9.029; p¼ 0.000.

Table 4. Multiple linear regression (treatment effect prediction for negative symptoms)

Predictor Unstandardized Standardized T a pa

coefficients Beta coefficients Beta

(Constant) �2.298 �1.326 0.185
Severity of disease (CGI) �0.510 �0.089 �2.135 0.033

aDependent variable: difference PANSS negative subscale begin and day 56.
Analysis determined exclusion of the following variables: additional neuroleptic medication, years since first diagnosis, maximum dose over
entire course of treatment, paranoid type, school, gender.
R¼ 0.127; adjusted R2¼ 0.004; F¼ 1.371; p¼ 0.215.
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cases with higher severity of positive symptoms and
for patients already receiving more neuroleptics in
general.

As a result of the multiple linear regression with the
reduction of PANSS-positive score as the dependent
variable (Table 3), the CGI and the paranoid type of
schizophrenia explained 31.1% (adjusted 8.6%) of
the variance, i.e. patients with initially higher scores
in psychopathology showed larger reductions. The
same analysis with reduction of the PANSS-negative
score as the dependent variable (Table 4) showed that
only the CGI could explain part of the variance
(12.7%, adjusted 0.4%).

Analyses of dose-outcome relations were done
separately for the less severe and the more severe
cases. While there was no adequate regression model
for patients with an initial PANSS positive sumscore
under 17 and for patients with an initial PANSS nega-
tive sumscore under 20, logarithmic regression mod-
els for the more severe cases showed a trend such
that higher doses were related to a better improvement
in positive symptoms (F¼ 3.3, p¼ 0.07; Table 5)
and also in negative symptoms (F¼ 2.7, p¼ 0.099,
Table 6).

DISCUSSION

This study aims at improving knowledge on the utili-
zation of amisulpride under conditions of routine care.
At the same time it also gives information on the uti-
lization of atypical antipsychotics in general and can
serve as an important source of evidence for treatment
recommendations and guidelines (Balestrieri et al.,

2000; Curran et al., 2002), because clinical studies
as well as utilization observations each cover unique
treatment aspects. The reported data come from a drug
utilization observation study, which are an important
addition to data from controlled clinical trials, as they
describe drug management under conditions of rou-
tine care. Only observational data can answer what
dosages are used in routine care, for whom and why
and with which consequences. They refer to a standar-
dized assessment of a great number of schizophrenic
patients who had been admitted to a large number of
nationwide inpatient psychiatric units because of an
acute exacerbation of their illness. Still, a notice of
caution is necessary, as such data can be distorted
by sampling or recording biases. The data therefore
need replication by other authors and in other settings.
So far, this study is the first of this type on amisulpride
inpatient prescribing.

The patients who have been treated with amisul-
pride had been hospitalized because of acute exacer-
bations of their illness. It is a group of fairly chronic
patients with 8 years since their first episode, who
already have been hospitalized five times on average,
and are out of work in about 80% of cases. The CGI
severity of illness was classified as definitely to extre-
mely severe in about 90% of cases. Therefore, in total
this is a group of acutely ill schizophrenic patients.

The first question of this study concerned the
dosage handling. Daily doses ranged from 50 mg/d
to 1600 mg/d, which is a large difference. On average
361 mg/d was prescribed as the initial dose and
550 mg/d was the highest dose in the course of treat-
ment. Does this deviate from guidelines? According

Table 5. Logarithmic regression (treatment effect prediction for positive symptoms)

Predictor Unstandardized Standardized T a pa

coefficients Beta coefficients Beta

(Constant) �14.297 �4.277 0.000
Maximum dose for severely ill patientsb 0.967 0.0957 1.817 0.070

aDependent variable: difference PANSS positive subscale begin and day 56.
bInitial PANSS positive sumscore over 16.
R¼ 0.09573; adjusted R2¼ 0.0064; F¼ 3.302; p¼ 0.070.

Table 6. Logarithmic regression (treatment effect prediction for negative symptoms)

Predictor Unstandardized Standardized T a pa

coefficients Beta coefficients Beta

(Constant) �10.809 �3.996 0.000
Maximum dose for severely ill patientsb 0.726 0.0904 1.657 0.099

aDependent variable: difference PANSS negative subscale begin and day 56.
bInitial PANSS negative sumscore over 19.
R¼ 0.09041; adjusted R2¼ 0.0052; F¼ 2.705; p¼ 0.099.

dosage of amisulpride in schizophrenia 117

Copyright # 2004 John Wiley & Sons, Ltd. Hum Psychopharmacol Clin Exp 2004; 19: 111–119.



to Farde et al. (1992, 1995) and Martinot et al. (1996),
the optimal interval for therapeutic action on positive
psychotic symptoms was reached at doses of 550 to
750 mg/d, or according to Freeman (1997) at doses
between 400 and 800 mg/d. Lecrubier et al. (2001)
recommended doses up to 1200 mg/d for acute psy-
chotic episodes. Therefore, the results of this study
show that the selected dosages meet the guidelines
but are in the lower range of what is recommended.
The predominance of medical reasons for drug pre-
scription as in clinical studies may be accompanied
by reasons relevant for practice, such as cultural, eco-
nomic or psychological reasons or simply polyphar-
macy. The latter is controlled for in clinical trials,
but obviously not in practice.

The second question aims at factors determining
dosage. Severity of illness (CGI; PANSS positive
score, paranoid type with acute exacerbation) was
directly related to dosage. Pharmacological theory
explains a need for high dosage for positive symp-
toms. Also, higher doses for males and patients with
involuntary admission are reasonable because of their
higher potential for violence, and simply because of
the higher body weight of males than of females.

Most relevant for the patient is the correlation of
doses and treatment outcomes. There was a tendency
for the more severe cases that higher doses were
related to a better improvement in positive symptoms
and also in negative symptoms. For the less severe
cases, this correlation was not found. This supports
the notion that in more severe cases higher doses
should be prescribed, while in milder cases lower
doses may be sufficient, which would be in line with
existing prescription recommendations.

When interpreting amisulpride dosages one has to
take into account that 46.4% of patients received addi-
tional neuroleptic drugs. Our data clearly show that
severity of illness had a major impact on dosage selec-
tion and also on polypharmacy. The impact of severity
on dosage selection is also confirmed by multivariate
regression analysis. More severe patients not only
received more amisulpride but also more other neuro-
leptics, i.e. especially sedative ones. These patients
had been more often admitted involuntarily, had more
chronic courses, and lower grades in psychosocial
functioning. It can be speculated that curbing the posi-
tive symptomatology is the primary therapeutic target.
In contrast, milder cases received lower dosages and
as comedication more often antidepressants, the pri-
mary therapeutic target probably being depressive or
negative symptoms. There is a doubling of unwanted
effects in the high dose group, which must be attribu-
ted to the overall rate of neuroleptics. In general, no

unexpected serious adverse events could be observed.
Whether the observed neuroleptic comedication style
is therapeutically beneficial or not can not be
answered by our data. Instead, this is an important
question which needs further research.

Within 8 weeks of treatment there was a reduction
of the modified positive PANSS score of 5.9, i.e. 35%,
and a reduction of the negative symptoms score of 4.5,
i.e. 24%. The reduction of CGI score was 1.4, i.e.
20%. These data are not proof of efficacy by them-
selves, but give important information in the context
of the existing literature. They show that the same rate
of change can be observed under conditions of routine
treatment as in controlled clinical trials. This result
therefore can be interpreted as confirmation and vali-
dation of these experimental studies. They speak for
the assumption that they can be generalized to every-
day practice and against the hypothesis that results
from controlled clinical trials are only valid for
selected patient groups and treatment settings.
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