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Abstract Rationale: It is possible that amisulpride, with
its unique receptor binding profile, is not associated with
significant weight gain, a serious side effect of most
“atypical” antipsychotic drugs. While most “atypicals”
have a high affinity for both dopamine and serotonin
receptors, amisulpride has only dopamine receptor action.
Objectives: To analyse the weight gain associated with
amisulpride. Methods: A pooled database of prospective
randomised amisulpride studies was analysed. The mean
weight gain after 10 weeks of treatment was estimated by
regression analysis. Results: Eleven studies with a total of
1422 patients were pooled, providing 1392 patients who
were eligible for evaluation. In the main analysis of all
effective doses (50–1200 mg/day) the mean weight gain
associated with amisulpride at 10 weeks was 0.8 kg, 95%
CI (0.48–1.18). Linear regression showed no dependence
of weight gain on daily dose levels (P=0.7). When
patients with mean daily doses below 400 mg/day were
excluded in a sensitivity analysis, the mean weight gain at
ten weeks was again 0.80 kg, 95% CI (0.47–1.16) with
n=874. The mean weight gain at study endpoints in 1-year
studies was 1.4 kg, 95% CI (0.85–1.90), n=548. Conclu-
sion: Amisulpride is an atypical antipsychotic associated
with low weight gain.
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Introduction

The new generation of so-called “atypical” antipsychotics
is increasingly becoming the principal medication for
patients with schizophrenia. Amisulpride is a unique drug
in this group. Whereas most of the other new generation
antipsychotics have a high affinity for both dopamine and
serotonin receptors, amisulpride is a selective dopamine
receptor antagonist with high affinity for both D3 and D2
receptors (Perrault et al. 1996; Scatton et al. 1997). It has
been shown in animal studies (Schoemaker et al. 1997),
and also in humans (Bressan et al. 2003), that amisulpride
has selectivity for mesolimbic over striatal dopamine
mechanisms. This selectivity probably explains why, like
the other new generation drugs, amisulpride induces
fewer extrapyramidal side effects than high-potency
conventional antipsychotics. At low doses it preferentially
blocks presynaptic dopamine autoreceptors (Schoemaker
et al. 1997). This effect leads to an enhancement of
dopamine transmission and may explain why amisulpride
was found to be more effective than placebo for patients
with predominantly negative symptoms (Leucht et al.
2002). In addition, amisulpride has been shown to be
more effective for the treatment of negative symptoms
than conventional antipsychotics (Leucht et al. 2002;
Mota Neto et al. 2003). It is therefore considered an
“atypical” antipsychotic by influential treatment guide-
lines (NICE 2002), although this concept is difficult to
define (Reynolds 1997) and should be regarded as a
continuum rather than a dichotomous classification of
antipsychotics.

There is a lot of concern about the potential of the new
drugs for inducing weight gain. Obesity and weight gain
are a threat to health, because they have been associated
with hypertension, type II diabetes, stroke and certain
kinds of cancer. The weight gain risk associated with a
number of new generation antipsychotics was recently
summarized in an influential meta-analysis by Allison and
colleagues (Allison et al. 1999). Since amisulpride was
not included in Allison’s report, the aim of the present
study was to fill this gap. Amisulpride’s negligible
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affinity for serotonin and histamine receptors involved in
weight gain (Allison et al. 1999) suggested that it is
unlikely to have major effects on body weight.

Materials and methods

Original patient data from all randomised studies of the manufac-
turer’s amisulpride database available at the start of the project
were used for the analysis. Important design features are sum-
marised in Table 1 and have been reported in previous reviews
(Leucht et al. 2002; Mota Neto et al. 2003). A number of older,
mostly small studies did not provide weight data and were thus not
included (Klein et al. 1985; Delcker et al. 1990; Pichot and Boyer
1988, 1989; R�ther et al. 1988; Costa e Silva 1989; Ziegler 1989;
Saletu et al. 1994; Boyer et al. 1995). In short, with one exception
(Colonna et al. 2000, randomized, open trial), all trials included
were randomized and double blind. They lasted from 4 weeks to 1
year (median 12 weeks). The patients’ weight was measured at
baseline and then usually again at each study visit. DSM-III-R or
DSM-IV were used as diagnostic criteria in all trials. Seven studies
(n=1151; M�ller et al. 1997; Puech et al. 1998; Wetzel et al. 1998;
Peuskens et al. 1999; Carri�re et al. 2000; Colonna et al. 2000;
S�chter et al. 2002) were carried out on patients with positive
symptoms of schizophrenia or schizophreniform disorder and used
amisulpride doses between 100 mg/day and 1200 mg/day. Four
studies (n=271; Paill�re-Martinot et al. 1995; Loo et al. 1997;
Speller et al. 1997; Danion et al. 1999) examined patients with
schizophrenia and predominant negative symptoms and few
positive symptoms. In these studies, amisulpride doses between
50 and 300 mg/day were effective (Leucht et al. 2002).

We applied the regression analysis setting of Allison and
colleagues (Allison et al. 1999) to estimate the average weight gain
after 10 weeks of treatment with amisulpride. However, a more
precise analysis was possible because, contrary to the study of
Allison and his colleagues, individual patient data were used. A
one-sample t-test was used in order to assess weight gain, and linear
regression for the dependence of weight gain on dosage. In a

sensitivity analysis, patients with mean amisulpride doses below
400 mg/day were excluded.

In addition to the regression analysis, the following values were
indicated: The mean maximum weight gain at any point in the
studies and the mean weight gain at study endpoints (last
observation carried forward—LOCF). Long-term weight gain was
assessed by pooling the last evaluations in 1-year studies (LOCF).
Furthermore, to obtain weight gain estimates after 6 and 12 months,
conservative completer analyses including all patients with an
assessment between 152 and 212 days (mean 182 days) and
between 320 and 410 days (mean 364 days), respectively, were
undertaken. These time windows were chosen to have large enough
samples, because in long-term trials patients often do not have
visits at exactly the preplanned time points. This was more
frequently the case at 12 months than at 6 months, so that a larger
window had to be chosen for the latter time point. Quantitative
measures are supplemented with 95% confidence intervals (CI). P-
values are subject to a two-sided significance level of 0.05.
Statistical analyses were conducted using SPSS, version 11.5.

Results

For 1392 [886 male, 506 female, age 36.4 95% CI (35.8–
36.9)] out of 1422 patients the body weight at baseline
and at least one later study visit was available and could
thus be included in the analysis. Their mean weight at
baseline was 70.3 kg, 95% CI (69.6–71.1). The mean
daily amisulpride dose was 450.1, 95% CI (435.1–465.1).
Amisulpride treatment was associated with a statistically
significant (P<0.001), but relatively low weight gain: the
estimated weight gain after 10 weeks of treatment was
0.80 kg, 95% CI (0.48–1.18). Linear regression showed
no dependence of weight gain on daily dose levels
(P=0.7). Excluding patients with mean daily doses
<400 mg in a sensitivity analysis, the mean daily

Table 1 Description of studies included in the database. AMI
amisulpride, HAL haloperidol, PBO placebo, FLU flupentixol, RCT
randomised controlled trial, DB double-blind, MC multi-center, TC

two-center, FID fixed dose, FLD flexible dose, PW premature
withdrawal, M month

Study Design Amisulpride daily dose
(mg) and comparator drug

Sample
size

Study duration
(weeks)

Weight assessment
at weeks

M�ller et al. (1997) RCT, DB, MC, FID AMI 800, HAL 20 95, 96 6 0, 1, 2, 3, 4, 5, 6 PW

Wetzel et al. (1998) RCT, DB, MC, FIDa AMI 1000/600a, FLU 25/15a 70, 62 6 0, 1, 2, 3, 4, 5, 6, PW

Puech et al. (1998) RCT, DB, MC, FID AMI (100; 400; 800; 1200),
HAL 16

(61; 64; 65;
65), 64

4 0, 1, 2, 3, 4, PW

Colonna et al. (2000) RCT, open, MC,
FLD

AMI 200–800, HAL 5–20 370, 118 12 months 0, 1, 2, M1, M3, M6, M9,
M12, PW

Carri�re et al. (2000) RCT, DB, MC, FLD AMI 400–1200, HAL 10–30 94, 105 4 months 0, 1, 2, 4, M2, M4, PW

Peuskens et al. (1999) RCT, DB, MC, FID AMI 800, RIS 8 115, 113 8 0, 1, 2, 3, 4, 6, 8, PW

S�chter et al. (2002) RCT, DB, MC, FLD AMI 400–1000, RIS 4–10 152, 158 12 monthsb 0, 1, 2, 3, 4, 6, 8, M3, M4,
M5, M6, M9, M12, PW

Danion et al. (1999) RCT, DB, MC, FID AMI (50; 100), PBO (84;75), 83 12 0, 2, 4, 8, 12, PW

Loo et al. (1997) RCT, DB, MC, FID AMI 100, PBO 69, 72 6 months 0, 1, M1, M2, M3, M4,
M5, M6, PW

Palli�re-Martinot
et al. (1995)

RCT, DB, MC, FID AMI 50, PBO 14, 13 6 0, 6, PW

Speller et al. (1997) RCT, DB, TC, FLD AMI “low-dose”,
HAL “low-dose”

29, 31 12 months 0, 6, M3, M6, M9, M12,
PW

a All patients were started on the higher dose which could later be reduced
b The original publication reported 6 months results, but there was a 12-month extension
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amisulpride dose in the remaining 874 patients was 624.4,
95%CI (610.9–637.9), and the estimated weight gain after
10 weeks treatment with amisulpride was 0.80 kg, 95% CI
(0.47–1.16).

The mean maximum weight gain at any time point in
the studies was 2.5 kg, 95% CI (2.3–2.7), and the mean
weight gain at study endpoints (LOCF) was 1.0 kg, 95%
CI (0.8–1.3), mean duration of treatment 143 days, 95%
CI (135–150), n=1392. Excluding patients with mean
daily doses below 400 mg did not change these results
(n=874, mean maximum weight gain 2.5 kg, 95% CI
(2.3–2.7); mean weight gain at study endpoints 1.0 kg,
95% CI (0.7–1.3); mean duration of treatment 139 days,
95% CI (130–148).

Pooling the results of all 1-year studies (n=548), the
mean weight gain at study endpoints (LOCF) was 1.37 kg,
95% CI (0.85–1.90); mean duration of treatment 256
days, 95% CI (245–268), mean daily dose 466 mg, 95%
CI (449–483). The observed cases (n=402) in the 6-month
window (152–212 days, mean 182) had a mean weight
gain of 1.40 kg, 95% CI (0.86–1.94); mean daily dose
428 mg, 95% CI (407–448). The observed cases (n=311)
in the 12-month window (320–410 days, mean 364 days)
had a mean weight gain of 2.15 kg, 95% CI (1.3–3.0);
mean daily dose 430 mg, 95% CI (405–454). Table 2
shows that even in these long-term analyses, excluding
patients with mean doses below 400 mg/day did not
change the results to any substantial degree.

Discussion

This weight gain analysis fills a gap in the process of
evidence-based decision making in the treatment of
schizophrenia. It shows that amisulpride is associated
with only a slight weight gain of approximately 0.8 kg
within 10 weeks across the entire effective dose range. If
we compare amisulpride with the list of new generation
antipsychotics analysed by Allison and colleagues (1999)
it is associated with a higher 10-week weight gain than
ziprasidone (0.04 kg), and a lower weight gain than
risperidone (2.10 kg), sertindole (2.92 kg), olanzapine
(4.15 kg) and clozapine (4.45 kg). Compared to these
numbers, even the long-term weight gain of 2.15 kg after
one year of treatment with amisulpride based on our
conservative completer analysis underlines the quite
favourable weight profile of this antipsychotic.

Other new generation antipsychotics that were not
included in the report by Allison et al. 1999 are quetiapine

and aripiprazole. According to a previous review, the
mean weight gain in the quetiapine groups in its pivotal
randomised double-blind 6-week trials ranged between
1.8 kg and 5.5 kg (Taylor and McAskill 2000). In a
summary of controlled and uncontrolled trials, Rak et al.
2000 reported a mean weight gain of 2.1 kg after 5–6
weeks and of 2.8 kg after 9–12 months. However, in a
recent analysis of a cohort of 427 patients on strict
monotherapy, quetiapine appeared to have weight-neutral
effects in the long run (Brecher 2000). Concerning
aripiprazole, Jody et al. (2002) reported a mean weight
increase of 0.7 kg at endpoint (LOCF) in five 4- to 6-week
studies. The results of two long-term studies were
conflicting, because in a haloperidol controlled study
the mean weight gain of the observed cases after 1 year
was approximately 2.6 kg (LOCF analysis 1.1 kg),
whereas in a 6-month, olanzapine-controlled study there
was a weight loss in the aripiprazole group of 0.8 kg
(LOCF 0.9 kg; Jody et al. 2002). The higher mean
baseline weight of the aripirazole group in the olanzapine-
controlled study (87.4 kg) than in the haloperidol-
controlled study (74.1 kg) might account for these
differences.

A methodological strength of our analysis is that since
all individual patient data were available, our estimates
are presumably somewhat more precise than those of the
meta-analysis by Allison and colleagues (1999). Without
having original patient data available, the latter authors
had to make a number of assumptions and extrapolations,
e.g. when the studies did not report means or standard
deviations, which then had to be estimated for their
calculations. Furthermore, their regression model was
probably less exact, because the mean weight change is
often indicated only on an LOCF basis in publications.
Given the high drop-out rates in modern trials on
antipsychotic drugs (Wahlbeck et al. 2001), the LOCF
approach underestimates the true weight gain risk so that
completer analyses should be presented in addition. The
access to weight data for all study visits also enabled us to
use more time points for each patient in the regression
analysis. A limitation of our approach was that we could
not use data of studies that were not included in the
database; but due to the relatively large number of
patients included, the results should be rather robust.

In summary we conclude that amisulpride is an
“atypical” antipsychotic associated with relatively little
weight gain that is largely independent of dose.

Table 2 Sensitivity analysis of long-term weight gain excluding patients with mean amisulpride doses below 400 mg/day. n number of
patients, LOCF last observation carried forward, the numbers in brackets are the limits of the 95% confidence intervals

Endpoint (LOCF) analysis
of all 1-year studies

6 months window 12 months window

n 367 245 187
Mean weight gain (kg) 1.29 (0.68–1.90) 1.27 (0.63–1.91) 2.29 (1.25–3.33)
Mean daily dose (mg) 568 (551–584) 560 (542–579) 568 (547–590)
Mean duration of treatment (days) 252 (238–266) 182 (range: 152–212) 364 (range: 320–410)
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