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Objective: The “atypical” profile of the
new antipsychotics clozapine, olanza-
pine, quetiapine, and risperidone has
been linked to combined antagonism of
serotonin 2 (5-HT2) and dopamine 2 (D2)
receptors. Although amisulpride is a
highly selective D3/D2 receptor antago-
nist, it is assumed to have atypical proper-
ties as well. The purpose of this article
was to compare the atypical profile of
amisulpride with that of the 5-HT2/D2

antagonists.

Method: Randomized controlled trials
that compared amisulpride with conven-
tional antipsychotics or placebo for pa-
tients with schizophrenia were identified
and included in a meta-analysis. The
mean effect sizes found for amisulpride
were compared with those of an updated
meta-analysis of the 5-HT2/D2 antagonists.

Results: Eighteen randomized controlled
trials of amisulpride (N=2,214) were
found. In 11 studies of acutely ill patients
it proved to be consistently more effective

than conventional antipsychotics for glo-
bal schizophrenic symptoms (measured
with the Brief Psychiatric Rating Scale)
and negative symptoms. Amisulpride is to
date the only atypical antipsychotic for
which several studies of patients suffering
predominantly from negative symptoms
have been published. In four such studies
amisulpride was significantly more effec-
tive than placebo. Three small studies
with conventional antipsychotics as com-
parators showed only a trend in favor of
amisulpride in this regard. Amisulpride
was associated with clearly lower use of
antiparkinsonian medication and with
fewer dropouts due to adverse events
than conventional antipsychotics.

Conclusions: These results cast some
doubt on the notion that combined 5-
HT2/D2 antagonism is the reason that the
newer antipsychotic medications are ef-
fective for negative symptoms and have
fewer extrapyramidal side effects.

(Am J Psychiatry 2002; 159:180–190)

The introduction of clozapine, risperidone, olanzapine,
and quetiapine in the United States represents an impor-
tant step forward in the treatment of schizophrenia. The
“atypical” profile of these drugs has been linked to a com-
bined antagonism of central serotonin type 2 (5-HT2) and
dopamine type 2 (D2) receptors (1, 2). In a meta-analysis
(3) we showed that these atypical antipsychotics are at
least as effective as conventional drugs. Their main advan-
tage is a lower risk of extrapyramidal side effects. Two of
them also showed slight advantages in the treatment of
negative symptoms. However, these drugs have been ex-
amined only for the treatment of acutely ill patients. It is
therefore not clear whether the superiority relates to pri-
mary negative symptoms or merely to secondary negative
symptoms. Studies with patients suffering predominantly
from persistent negative symptoms would be more appro-
priate for assessing this issue (4). Such studies have been
undertaken with amisulpride—a substituted benzamide
that has been used as an antipsychotic in France for more
than 10 years (5–7). Although this antipsychotic does not
block serotonin receptors at all, but is a high-affinity and
highly selective D3/D2 receptor antagonist, it is said to have

atypical properties as well (8). It is believed that its selective
affinity for dopamine receptors in the limbic structures,
but not in the striatum, leads to a low risk of extrapyrami-
dal side effects (9, 10). Animal studies have shown that at
low doses it preferentially blocks presynaptic dopamine
autoreceptors; this blockage facilitates dopaminergic
transmission and thus might make amisulpride effective
for negative symptoms (10). To further examine the differ-
ent pharmacological models for atypicality, we performed
a meta-analysis of the efficacy and safety of amisulpride.
This was compared with an update of our previous meta-
analysis of the 5-HT2/D2 antagonists.

Method

The method of Rosenthal (11) was used, as in our previous
meta-analysis (3). The results on olanzapine, quetiapine, risperi-
done, and sertindole were updated by including newly published
studies.

Identification of Studies

We searched for randomized controlled trials that compared
amisulpride with conventional antipsychotics and/or placebo for
the treatment of schizophrenia and schizophrenia-like psycho-
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ses. Relevant studies were identified by 1) a MEDLINE search
(1966 to April 2000) and a Current Contents search (1997 to April
2000) using the search term “amisulpride,” 2) cross-referencing of
reviews and included studies, and 3) contacting the pharmaceuti-
cal company that produces the drug. The company was also con-
tacted to obtain data from unpublished trials. Our previous meta-
analysis on olanzapine, quetiapine, risperidone, and sertindole
was updated by using the search strategy described in our report
(3). For this update only the effect sizes derived from the new
studies and the resulting mean effect sizes will be presented. All
other data can be found in our previous publication (3).

Outcome Measures

To assess the improvement of mental state, we analyzed the
mean changes from baseline to endpoint in the total score on the
Brief Psychiatric Rating Scale (BPRS) (12) and in the score on the
Scale for the Assessment of Negative Symptoms (13). Intent-to-
treat, last-observation-carried-forward data sets were used
whenever available. To avoid the pitfall of applying parametric
tests to nonparametric data, a study was included in the meta-an-
alytic calculation of a specific outcome measure only if normal
distribution could be assumed. For this, a request was sent to the
statisticians of the manufacturer of amisulpride. As regards the
other new antipsychotics, only studies that used parametric sta-
tistical tests were included. The number of patients requiring at
least one dose of antiparkinsonian medication was used to assess
extrapyramidal side effects. Scale-derived data on extrapyramidal
side effects were not used, because these were mostly skewed and
therefore not suitable for meta-analysis. Finally, we analyzed
three types of dropout rates: global, for treatment failure, and for
adverse events.

Statistical Method

In this meta-analysis all effect sizes are presented as Pearson’s
correlation coefficients (r) according to the method described by
Rosenthal (11), since r can be calculated from both continuous
and dichotomous data and is easy to interpret. As a rough esti-
mate, r corresponds to the mean percentage difference in treat-
ment effects between the intervention and the control groups,
i.e., the absolute risk difference (11, 14). The following calcula-
tions were made.

For continuous variables, Student’s t tests were calculated by
using means, standard deviations, and numbers of patients in the
intervention and control groups. We then calculated r by using
the formula

where df=N1+N2–2, N1 and N2 are the numbers of patients in the
control and intervention groups, and t=result of the t test. For di-
chotomous data, chi-square tests using 2×2 tables were calcu-
lated to obtain phi (φ) according to the formula

where χ2=result of the chi-square test and N=total number of pa-
tients in both groups. Phi corresponds to Pearson’s correlation co-
efficient for continuous data. All statistical calculations involving
correlation coefficients (calculation of means, confidence inter-
vals, etc.) were made on the basis of zr, i.e., Fisher’s z transforma-
tion for correlation coefficients. Results were transformed back to
r. For studies that compared several doses of amisulpride with a
control condition, the different dose groups of amisulpride were
pooled; i.e., for continuous data, the mean effect r achieved by the
different doses was calculated, and for dichotomous data, all pa-
tients treated with amisulpride were considered as a single group
in the chi-square test. For combining the effect sizes of the single

studies, the random-effects model according to DerSimonian and
Laird (15) was used. This model is usually more conservative than
fixed-effects models because it takes into account variability be-
tween studies. For this, a chi-square test of homogeneity was cal-
culated with χ2=Σ(N–3)(zr– r)2, where zr=Fisher’s z of r and r is
the mean of the single zr. Then tau2 was estimated by using the
formula

with k–1=number of degrees of freedom. Tau2 was used for the
weighting of the single studies by w=(N–3)/{1+[(N–3)*tau2]}. In
cases where the heterogeneity statistic is less than or equal to k–1,
tau2 is zero and the weights are the same as in the fixed-effects
model (see the following). The weighted mean z was calculated
as [Σ(zr*w)]/Σw and transformed back to  as the coefficient of
the effect size. To maintain comparability with the previous re-
sults (3), the mean effect sizes obtained by a fixed-effects model
are also presented (thick gray bars in the figures). Here N–3 is
used for weighting the individual studies irrespective of hetero-
geneity among studies. The results are presented as (mean)
effect size r along with the 95% confidence interval (CI) calcu-
lated as (zr±1.96)/  for the single studies and ( r±1.96)/
for the mean confidence intervals, each limit zr back-trans-
formed to its corresponding r. Thus, positive r values indicate ef-
fects favoring the new antipsychotic. Only the updated mean ef-
fect sizes for the 5-HT2/D2 antagonists and the results of the new
studies on them are presented in the figures. We used z tests to
assess the statistical significance of the mean effect sizes. This
statistical significance was assumed when p values were less
than 0.05 (two-tailed).

Heterogeneity analysis. Results of the just-described chi-square
test for homogeneity that were statistically significant will be re-
ported, since in these cases it is likely that the heterogeneity was
due to factors other than chance, and therefore reasons for the het-
erogeneity should be sought (11).

Assessment of publication bias. Studies with negative results
are less likely to be published than studies with significant results.
The possibility of such publication bias, which can affect the re-
sults of a meta-analysis, was examined by using two methods.
First, according to the “funnel-plot” method preferred by the
Cochrane collaboration (16), the effect sizes of the single studies
are plotted against the numbers of subjects. If all studies have
been published, a symmetrical figure resembling a funnel should
result. Second, the number (x) of unretrieved studies averaging
null results that is required to bring the new overall p to the level
just significant at p=0.05 was calculated according to the formula
x=[k(k 2–2.706)]/2.706 with k=number of studies combined and

=mean z obtained for the k studies (11).

Sensitivity analyses. In two sensitivity analyses we 1) examined
only optimum doses of amisulpride and 2) excluded studies that
did not use last-observation-carried-forward data.

Results

Study Characteristics

Eighteen randomized controlled trials including 2,214
patients were identified (5–7, 17–31) (Table 1); details of
the studies on the 5-HT2/D2 antagonists have been pub-
lished elsewhere (3). Apart from the trial of Colonna et al.
(27), which was an open randomized study, all were dou-
ble-blind and used a parallel design. Study durations
ranged between 3 weeks and 1 year. There was some vari-
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TABLE 1. Randomized Controlled Studies Comparing Amisulpride With Conventional Antipsychotics or Placebo

Study and Treatment Drug dose (mg/day)
Number of 

Subjects
Study Duration

(weeks)
Mean Entry Score 
on BPRS or SANS

Mean Illness
Duration (years)

Studies of acutely ill patients
Rüther and Blanke (17) 4 53a —

Amisulpride 400–1000 15
Perazine 400–1000 15

Pichot and Boyer (18) 6 34a —
Amisulpride 800–1200 19
Haloperidol 20–30 20

Ziegler (19) 4 62a ∼ 6
Amisulpride 300–750 20
Haloperidol 2.5–22.5 20

Klein et al. (20) 4 57a —
Amisulpride 10 mg/kg body weight 9
Haloperidol 0.5 mg/kg body weight 10

Costa e Silva (21) 3 70a —
Amisulpride 800–1200 20
Haloperidol 20–30 20

Delcker et al. (22) 6 53a ∼ 16
Amisulpride 490–1000 21
Haloperidol 5–40 20

Möller et al. (23) 6 61a 10
Amisulpride 800 95
Haloperidol 20 96

Wetzel et al. (24) 6 53a —
Amisulpride 1000/600b 70
Flupentixol 25/15b 62

Puech et al. (25) 4 61a 10
Amisulpride 100 61

400 64
800 65
1200 65

Haloperidol 16 64
Carrière et al. (26) 16 65a —

Amisulpride 400–1200 94
Haloperidol 10–30 105

Colonna et al. (27)c 52 56a 12
Amisulpride 200–800 370
Haloperidol 5–20 118

Studies of patients with predominant 
and persistent negative symptoms
Comparisons with placebo

Danion et al. (7) 12 76d ∼ 10
Amisulpride 50 84

100 75
Placebo 83

Loo et al. (6) 24 82d 10
Amisulpride 100 69
Placebo 72

Boyer et al. (5) 6 96d 11
Amisulpride 100 34

300 36
Placebo 34

Paillère-Martinot et al. (28) 6 74d 3
Amisulpride 50 14
Placebo 13

Comparisons with conventional
antipsychotics
Speller et al. (29) 52 — 37

Amisulpride “Low dose” 29
Haloperidol “Low dose” 31

Pichot and Boyer (30) 6 54d ≥20
Amisulpride 50–300 34
Fluphenazine 2–12 28

Saletu et al. (31) 6 ∼ 52d 8
Amisulpride 100 19
Fluphenazine 4 21

a Total score on the Brief Psychiatric Rating Scale.
b All patients started with the higher dose, which could then be reduced.
c The study was only randomized, not double-blind. Furthermore, results at 4 weeks were used to allow a comparison with the other short-

term trials.
d Total score on the Scale for the Assessment of Negative Symptoms.
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ation of diagnostic criteria over time; the earlier studies
generally used ICD-9 and DSM-III, whereas the newest
study (26) used DSM-IV. Also, the newer studies used
intent-to-treat, last-observation-carried-forward analy-
ses, whereas some of the older investigations included
only the study completers in their statistical analyses. As
in our previous meta-analysis on the 5-HT2/D2 antago-
nists, the patients were typically in their mid-30s, the ma-
jority were male, they showed moderate to severe schizo-
phrenic symptoms at baseline, and their mean duration of
illness ranged between 3 and 37 years (median=10). The
most common comparators were haloperidol and pla-
cebo, but four studies compared amisulpride with flupen-
tixol (24), perazine (17), and fluphenazine (30, 31). One
randomized controlled trial (32) had to be excluded, be-
cause it used risperidone and not a conventional antipsy-
chotic as a comparator. Eleven trials examined the effec-
tiveness of amisulpride for acutely ill patients, whereas
seven studies examined low-dose amisulpride (50–300
mg/day) for patients with persistent, predominantly neg-
ative symptoms (with some variation of the criteria used).
This symptom profile is different from that in the meta-
analysis of the 5-HT2/D2 antagonists, for which only stud-
ies of patients with acute exacerbations of schizophrenia
have been published, to our knowledge.

Update of Previous Meta-Analysis

Several new randomized controlled trials of the 5-HT2/
D2 receptor antagonists have been published since our
last meta-analysis (3). Although these did not lead to sig-
nificant changes of the overall results of our meta-analy-
sis, they filled some important gaps in our knowledge
about these compounds: Olanzapine was compared with
chlorpromazine for treatment-resistant patients (33) and
with haloperidol for cannabis-induced psychoses (34) and
for a small group of male schizophrenic patients (35). For
quetiapine, results of a comparison with haloperidol have
now been fully published (36) but do not provide new
data. For risperidone we identified two new comparisons
with haloperidol or standard treatment for treatment-re-
sistant patients (37–39). Emsley et al. (40) compared ris-
peridone and haloperidol in a study of antipsychotic-na-
ive patients. One study (41) compared risperidone with
haloperidol for cannabis-induced psychosis, and a further
study (42) compared risperidone with methotrimeprazine
and haloperidol. Two other studies compared risperidone
with haloperidol and focused on cognitive functions (43)
or changes in plasma norepinephrine levels (44). New
studies with sertindole have not been published, to our
knowledge, possibly because of the withdrawal of this
drug from the market.

Several further studies on the 5-HT2/D2 receptor antag-
onists have been presented at congresses, but the ab-
stracts did not allow extraction of the necessary data. It
was also not possible to obtain these by contacting au-
thors and pharmaceutical companies.

Selected Entry Criteria

ICD-9; acute schizophrenia or schizophreniform or schizoaffective 
disorder

Schizophrenia or schizoaffective or schizophreniform disorder

ICD-9; schizophrenia and delusional disorder

ICD-9; acute schizophrenia

ICD-9; “acute psychotic states” (11 with organic psychotic states)

ICD-9; schizophrenia

DSM-III-R; chronic or subchronic schizophrenia, residual 
schizophrenia excluded

DSM-III-R; paranoid or undifferentiated schizophrenia with 
predominantly positive symptoms

DSM-III-R; paranoid, disorganized, or undifferentiated 
schizophrenia with acute exacerbation

DSM-IV; paranoid schizophrenia or schizophreniform disorder

DSM-III-R; chronic or subchronic schizophrenia with acute 
exacerbation

DSM-III-R; residual type schizophrenia with predominantly negative 
symptoms

DSM-III-R; residual or disorganized schizophrenia with 
predominantly negative symptoms

DSM-III-R; residual, disorganized, or undifferentiated schizophrenia 
fulfilling Andreasen’s criteria for negative schizophrenia

DSM-III-R; schizophrenia or schizotypal disorder with important 
negative symptoms

DSM-III-R; schizophrenia with moderate to severe negative 
symptoms

DSM-III; schizophrenia fulfilling Andreasen’s criteria for negative 
schizophrenia

ICD-9; “unproductive” schizophrenia
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Reduction in BPRS Score

The patients suffering predominantly from negative
symptoms showed hardly any positive symptoms and

therefore were excluded from our analysis of change in
BPRS score from baseline to endpoint. According to 10
studies with acutely ill patients, amisulpride was signifi-
cantly superior to conventional antipsychotics. The mean
effect size of r=0.11 indicates a superiority of amisulpride
over conventional antipsychotics of roughly 11 percentage
points. The result is remarkably consistent, since in all but
one study there was at least a trend in favor of amisulpride
(Figure 1).

Negative Symptoms

In the studies of acutely ill patients, for negative symp-
toms there was again a clear and consistent superiority of
amisulpride to conventional compounds (Figure 2, mid-
dle). These studies do not, however, permit a conclusion as
to whether the superiority affects primary negative symp-
toms or merely secondary negative symptoms (e.g., nega-
tive symptoms secondary to positive symptoms). Studies
of patients suffering predominantly from persistent nega-
tive symptoms are more appropriate for this. As far as we
know, such studies have been performed up to now only
with amisulpride. In four studies with patients suffering
predominantly from persistent negative symptoms ami-
sulpride was significantly superior to placebo (Figure 3).
Olanzapine, quetiapine, risperidone, and sertindole were
also significantly superior to placebo for negative symp-
toms (Figure 3), but these results were derived only from
studies with acutely ill patients. Only three small studies
compared amisulpride with conventional antipsychotics
for patients with predominantly negative symptoms. There
was no significant difference between amisulpride and
conventional drugs (Figure 2, top). The high variability of
the durations of the amisulpride studies on negative symp-
toms, ranging from 6 weeks to 12 months (29), is notable,
although no statistical heterogeneity of their results was
found.

Use of Antiparkinsonian Medication

Amisulpride was not associated with significantly more
use of antiparkinsonian medication than placebo (Figure
4). It must be noted that in all placebo comparisons only
low doses of amisulpride (50–300 mg/day) were used. We
know of no comparisons of higher doses of amisulpride
with placebo. However, amisulpride induced clearly fewer
extrapyramidal side effects than conventional antipsy-
chotics (Figure 5). The mean effect size of r=0.25 lay be-
tween the effect sizes of risperidone (r=0.14) on the one
hand and olanzapine (r=0.39), quetiapine (r=0.32), and
sertindole (r=0.34) on the other. When only optimum
doses of risperidone (4–8 mg/day) are considered, its ef-
fect size (r=0.17) approaches that of amisulpride. A signif-
icant heterogeneity of the amisulpride study results (χ2=
19.06, df=11, p=0.06) was resolved when the two studies
that used the highest haloperidol doses (20, 21) were
excluded.

FIGURE 1. Differences in Mean Change in BPRS Score in
Comparisons of Amisulpride or Other New Antipsychotic
Drugs With Conventional Antipsychoticsa,b

a The thin red lines represent individual studies of amisulpride. The
thick colored lines represent pooled studies when effect sizes were
combined according to a random-effects model. The thick gray
bars are the mean effect sizes and their confidence intervals when
a fixed-effects model was used.

b A meta-analysis of the other new antipsychotics was published ear-
lier (3). In the three studies of olanzapine published since that meta-
analysis the effect sizes were r=0.11 (95% CI=–0.10 to 0.32, N=81)
(33), r=–0.02 (95% CI=–0.38 to 0.34, N=30) (34), and r=0.04 (95% CI=
–0.40 to 0.44, N=23) (35). Either these were effect sizes derived from
BPRS scores at endpoint or a normal distribution could not be as-
sumed, and the scores could not be included in the mean effect size.
In the new studies of risperidone the effect sizes were r=–0.19 (95%
CI=–0.48 to 0.14, N=38) (43), r=0.04 (95% CI=–0.12 to 0.20, N=182)
(40), r=0.26 (95% CI=–0.21 to 0.63, N=20) (44), r=0.27 (95% CI=–0.05
to 0.54, N=41) (reference 42, comparison with haloperidol), and r=
0.30 (95% CI=–0.01 to 0.56, N=42) (reference 42, comparison with
methotrimeprazine). One study (39) provided data only for response
rates (r=0.09, 95% CI=–0.17 to 0.34, N=58), and for the BPRS scores
at endpoint in one study (41) a normal distribution could not be as-
sumed (r=0.01, 95% CI=–0.36 to 0.36, N=30).

c Endpoint analysis, not used for the mean effect size for the pooled
data.

d r=0.11, 95% CI=0.06 to 0.16, z=4.40, p<0.0001, N=1,654.
e r=0.04, 95% CI=–0.05 to 0.13, z=0.86, p=0.39, N=2,994.
f r=–0.05, 95% CI=–0.11 to 0.01, z=–1.50, p=0.13, N=953.
g r=0.08, 95% CI=0.03 to 0.12, z=3.08, p=0.002, N=3,362.
h r=–0.03, 95% CI=–0.08 to 0.03, z=–0.90, p=0.37, N=1,218.

Pichot and Boyer (18)

Ziegler (19)

Klein et al. (20)

Costa e Silva (21)

Delcker et al. (22)

Möller et al. (23)

Wetzel et al. (24)

Puech et al. (25)

Carrière et al. (26)

Colonna et al. (27)

Amisulpride pooledd

Olanzapine poolede

Quetiapine pooledf

Risperidone pooledg

Sertindole pooledh

–0.6 –0.4 –0.2 0.0 0.2

Effect Size (r) and 95% CI for
Change in Score on

Brief Psychiatric Rating Scale

0.4 0.6 0.8

Rüther and Blanke (17)c
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Dropout Rates

In the studies of acutely ill patients, significantly fewer
patients treated with amisulpride dropped out than pa-

tients treated with conventional drugs (11 studies, r=0.17,
95% CI=0.08 to 0.26, z=3.68, p=0.0002). This superiority re-
sulted from fewer dropouts due to adverse events (r=0.15,
95% CI=0.07 to 0.25, z=3.02, p=0.003), with the individual
studies showing a consistent pattern. Only one study (27)
showed a trend in favor of haloperidol in this regard. This
flexible-dose study led to significant study heterogeneity
(χ2=22.00, df=8, p=0.005), which was no longer apparent
after its exclusion. No difference in dropouts due to ineffi-
cacy of treatment was found (r=0.01, 95% CI=–0.04 to 0.06,
z=0.34, p=0.37).

In the studies of patients with predominantly persistent
negative symptoms, fewer patients treated with amisul-
pride than with placebo left the studies earlier, whether
because of ineffective treatment (r=0.17, 95% CI=0.07 to
0.27, z=3.13, p=0.002), because of adverse events (r=0.13,
95% CI=0.03 to 0.23, z=2.56, p=0.008), or for any reason (r=
0.20, 95% CI=0.12 to 0.28, z=4.58, p<0.0001). No significant
differences in dropout rates between amisulpride and
conventional antipsychotics were found in three small
studies of negative symptom schizophrenia (all dropouts:

FIGURE 2. Differences in Mean Change in Negative Symp-
toms in Comparisons of Amisulpride or Other New Anti-
psychotic Drugs With Conventional Antipsychotics for Pa-
tients With Persistent Negative Symptoms and Patients
With Acute Exacerbationsa,b

a The thin red lines represent individual studies of amisulpride. The
thick colored lines represent pooled studies when effect sizes were
combined according to a random-effects model. The thick gray
bars are the mean effect sizes and their confidence intervals when
a fixed-effects model was used.

b A meta-analysis of the other new antipsychotics was published ear-
lier (3). In the two studies of olanzapine published since that meta-
analysis the effect sizes were r=0.05 (95% CI=–0.02 to 0.27, N=81)
(33) and r=0.06 (95% CI=–0.40 to 0.46, N=23) (35). Both were de-
rived from endpoint data. In the new studies of risperidone the ef-
fect sizes were r=0.00 (95% CI=–0.33 to 0.33, N=38) (43), r=0.04
(95% CI=–0.13 to 0.20, N=182) (40), r=0.02 (95% CI=–0.43 to 0.48,
N=20) (44), r=0.19 (95% CI=–0.13 to 0.48, N=41) (reference 42,
comparison with haloperidol), and r=0.23 (95% CI=–0.09 to 0.51,
N=22) (reference 42, comparison with methotrimeprazine).

c r=0.08, 95% CI=–0.12 to 0.26, z=0.77, p=0.44, N=130 (only end-
point values could be used for the calculation of this effect size).

d r=0.14, 95% CI=0.08 to 0.19, z=4.53, p<0.0001, N=1,563. Six early
studies (17–22) did not use scales to assess negative symptoms and
could therefore not be included.

e r=0.08, 95% CI=0.05 to 0.12, z=4.63, p<0.0001, N=2,993.
f r=–0.05, 95% CI=–0.20 to 0.11, z=–0.62, p=0.53, N=685.
g r=0.06, 95% CI=0.01 to 0.12, z=2.29, p=0.02, N=3,340.
h r=–0.01, 95% CI=–0.07 to 0.05, z=–0.23, p=0.81, N=1,125.

Speller et al. (29)

Colonna et al. (27)

Sertindole pooledh

Risperidone pooledg

Quetiapine pooledf

Olanzapine poolede

Amisulpride pooled:
patients with acute exacerbationsd

Amisulpride pooled:
patients with predominantly

negative symptomsc

Carrière et al. (26)

Puech et al. (25)

Wetzel et al. (24)

Möller et al. (23)

Saletu et al. (31)

Pichot and Boyer (30)

Patients with persistent, predominantly negative symptoms

Patients with acute exacerbations

–0.6 –0.4 –0.2 0.0 0.2

Effect Size (r) and 95% CI for
Change in Score on Scale for the 

Assessment of Negative Symptoms

0.4 0.6

FIGURE 3. Differences in Mean Change in Negative Symp-
toms in Comparisons of Amisulpride or Other New Anti-
psychotic Drugs With Placeboa

a All of the comparisons of amisulpride with placebo involved pa-
tients suffering predominantly from negative symptoms, whereas
to our knowledge, all other new antipsychotics were studied only in
acutely ill patients. The thin red lines represent individual studies
of amisulpride. The thick colored lines represent pooled studies
when effect sizes were combined according to a random-effects
model. The thick gray bars are the mean effect sizes and their con-
fidence intervals when a fixed-effects model was used.

b This study was not included in the mean effect size for the pooled
data because the data were not normally distributed.

c r=0.26, 95% CI=0.19 to 0.34, z=6.59, p<0.0001, N=624.
d r=0.21, 95% CI=0.13 to 0.28, z=5.02, p<0.0001, N=582.
e r=0.19, 95% CI=0.07 to 0.30, z=3.09, p=0.002, N=823.
f r=0.20, 95% CI=0.13 to 0.27, z=5.31, p<0.0001, N=686.
g r=0.19, 95% CI=0.09 to 0.28, z=3.69, p=0.0002, N=392.
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r=0.08, 95% CI=–0.08 to 0.23, z=0.96, p=0.34; patients who
left because of ineffective treatment: r=0.11, 95% CI=–0.05
to 0.26, z=1.35, p=0.18; patients who left because of ad-
verse events: r=0.04, 95% CI=–0.11 to 0.20, z=0.54, p=0.59).
The use of a fixed-effects model did not lead to major
changes here. The exact data can be obtained from us on
request.

Sensitivity Analyses

The sensitivity analysis of only optimum doses (400–800
mg/day for acutely ill patients and 50–300 mg/day for pa-
tients suffering predominantly from persistent negative
symptoms) did not lead to important changes. With the
exception of dropouts due to adverse events, all effect
sizes slightly increased in favor of amisulpride. For BPRS
change, r=0.12, 95% CI=0.06 to 0.17; for change in negative
symptoms, r=0.15, 95% CI=0.09 to 0.20; for antiparkinso-
nian medication, r=0.27, 95% CI=0.17 to 0.37; for global
dropout rate, r=0.21, 95% CI=0.12 to 0.30; for dropouts due
to adverse events, r=0.15, 95% CI=0.06 to 0.26; for drop-
outs due to ineffective treatment, r=0.02, 95% CI=–0.03 to
0.08. For the studies of patients with predominantly nega-
tive symptoms a sensitivity analysis was not necessary be-

cause no study used doses outside the optimum range
(50–300 mg/day).

No significant changes were noted in a sensitivity analy-
sis in which the earlier studies that used completer analy-
ses were excluded.

Random- Versus Fixed-Effects Model

Compared to the fixed-effects model, the random-ef-
fects model sometimes widened the confidence intervals

FIGURE 4. Differences in Use of Antiparkinsonian Medica-
tion in Comparisons of Amisulpride or Other New Antipsy-
chotic Drugs With Placeboa

a The thin red lines represent individual studies of amisulpride. The
thick colored lines represent pooled studies when effect sizes were
combined according to a random-effects model. The thick gray
bars are the mean effect sizes and their confidence intervals when
a fixed-effects model was used.

b r=0.01, 95% CI=–0.08 to 0.10, z=0.22, p=0.82, N=507.
c r=–0.02, 95% CI=–0.12 to 0.08, z=0.03, p=0.90, N=418.
d r=0.06, 95% CI=–0.02 to 0.08, z=1.50, p=0.13, N=716.
e r=–0.09, 95% CI=–0.18 to 0.00, z=–1.87, p=0.06, N=436.
f r=0.07, 95% CI=–0.02 to 0.15, z=1.47, p=0.14, N=494.
g r=–0.36, 95% CI=–0.42 to –0.29, z=–5.04, p<0.0001, N=696 (this ef-

fect size was calculated from the comparisons of haloperidol and
placebo in studies on olanzapine, quetiapine, and sertindole).
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FIGURE 5. Differences in Use of Antiparkinsonian Medica-
tion in Comparisons of Amisulpride or Other New Antipsy-
chotic Drugs With Conventional Antipsychoticsa,b

a The thin red lines represent individual studies of amisulpride. The
thick colored lines represent pooled studies when effect sizes were
combined according to a random-effects model. The thick gray
bars are the mean effect sizes and their confidence intervals when
a fixed-effects model was used.

b A meta-analysis of the other new antipsychotics was published ear-
lier (3). In the studies of risperidone published since that meta-anal-
ysis the effect sizes were r=0.25 (95% CI=0.07 to 0.42, N=183) (40),
r=0.21 (95% CI=–0.27 to 0.61, N=20) (44), r=0.21 (95% CI=–0.13 to
0.50, N=41) (reference 42, comparison with haloperidol), r=–0.12
(95% CI=–0.43 to 0.21, N=42) (reference 42, comparison with meth-
otrimeprazine), and r=–0.22 (95% CI=–0.57 to 0.19, N=27) (38).

c r=0.25, 95% CI=0.17 to 0.32, z=6.53, p<0.0001, N=1,599. In two
studies (18, 30) this outcome was not measured.

d r=0.39, 95% CI=0.30 to 0.48, z=7.56, p<0.0001, N=2,694.
e r=0.38, 95% CI=0.32 to 0.44, z=10.90, p<0.0001, N=757.
f r=0.14, 95% CI=0.08 to 0.21, z=4.29, p<0.0001, N=2,421.
g r=0.34, 95% CI=0.25 to 0.42, z=7.27, p<0.0001, N=424.
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or led to slight changes of the mean effect sizes, but no
substantial changes in the amisulpride results were ob-
tained (see Figures 1–5). Unlike in the fixed-effects model,
in the random-effects model the difference between olan-
zapine and conventional antipsychotics in terms of BPRS
change and the borderline difference between quetiapine
and conventional antipsychotics in terms of negative
symptoms were no longer statistically significant. The rea-
son for the substantially broader confidence interval of
the effect size for olanzapine in the random-effects model
was a significant heterogeneity among studies (χ2=9.84,
df=2, p=0.007). This disappeared when subtherapeutic
doses (below 7.5 mg/day) were excluded (r=0.10, 95% CI=
0.06 to 0.14, z=5.03, p<0.0001).

Exploration of Publication Bias

A funnel plot of the main outcome variable (mean BPRS
score) revealed the potential of publication bias. Some
small studies with negative results might not have been
published (Figure 6). However, according to the manufac-
turer, no further studies have been undertaken. According
to the method of Rosenthal (11), 62 unpublished studies
would be necessary to reverse statistical significance. It is
unlikely that so many studies have remained unpublished.

Discussion

Since the discovery that clozapine induces fewer ex-
trapyramidal side effects and is more effective than con-
ventional antipsychotics for the treatment of schizophre-
nia (45, 46), psychopharmacological research has focused
on the development of drugs that block central 5-HT2 re-
ceptors more than D2 receptors. Combined 5-HT2/D2 re-
ceptor antagonism is the most current explanation for the
so-called “atypical” profile of some antipsychotics (2). Al-
though this concept is difficult to define (47) and might be
better understood as a continuum (48), the most frequent
requirements for atypicality are a low risk of extrapyrami-
dal side effects and greater efficacy for negative symp-
toms. This meta-analysis showed that a highly selective
dopamine antagonist with no effects on serotonergic re-
ceptors possesses atypical properties. Amisulpride is a
well-studied drug (18 randomized controlled trials) and
was consistently superior to conventional antipsychotics
for acutely ill patients. Although a funnel plot suggests
that publication bias cannot be excluded, further trials do
not exist, according to the manufacturer, and would also
be unlikely to change the overall effect.

The efficacy of amisulpride for negative symptoms has
been examined more than that of the 5-HT2/D2 receptor
antagonists. This does not mean that amisulpride is more
effective than the other atypicals, but the slight and de-
batable superiority of the latter over typical antipsychot-
ics has been derived only from studies of acutely ill pa-
tients (3). Such studies do not allow a judgment about
whether the superiority refers only to secondary or also to

primary negative symptoms. Path analysis is a statistical
method that has been used to rule out the effects of ex-
trapyramidal side effects, depression, and positive symp-
toms on negative symptoms (49–51), but studies of pa-
tients suffering predominantly from persistent negative
symptoms are more appropriate (4). The placebo com-
parisons clearly showed that amisulpride is an effective
treatment for negative symptoms. However, the mean ef-
fect size (r=0.26) is relatively small, so it is possible that no
dramatic improvements might be seen in many patients.
Furthermore, the few comparisons with typical drugs,
which had insufficiently large study groups, failed to
show a significant superiority of amisulpride. Similar pre-
liminary results have been presented for a trial compar-
ing quetiapine with a conventional antipsychotic (52).
Further large randomized controlled trials are indispens-
able for clarifying whether the new antipsychotics are re-
ally more effective for the treatment of primary negative
symptoms.

The most consistent characteristic of atypicality is a low
risk of extrapyramidal side effects. Like the 5-HT2/D2 re-
ceptor antagonists, amisulpride induced clearly less
movement disorder than typical antipsychotics. More
comparisons with drugs that have fewer extrapyramidal
side effects than haloperidol would be desirable for all
new antipsychotics. This meta-analysis can help to indi-
rectly compare the new antipsychotics since direct com-
parisons are scarce. It suggests that amisulpride’s risk for
extrapyramidal side effects lies between those of olanza-
pine, quetiapine, and sertindole on the one hand and ris-
peridone on the other. When only optimum doses of ris-
peridone (4–8 mg/day) are considered, its effect size is
similar to that of amisulpride. This was also shown in a
multicenter study in which risperidone, 8 mg/day, and
amisulpride, 800 mg/day, showed similar occurrences of

FIGURE 6. Publication Bias for Studies Comparing Amisul-
pride With Conventional Antipsychotic Drugs on the Basis
of Mean Change in BPRS Scorea

a “Funnel plot” indicates likelihood that small studies with negative
results were not published (in the absence of publication bias, a
funnel shape is formed by the data). Data points represent the indi-
vidual studies shown in Figure 1 except that by Rüther and Blanke.
The black vertical line represents mean effect size (r=0.11).
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extrapyramidal side effects (32). More direct comparisons
of atypical antipsychotics are needed to clarify their risks
of extrapyramidal side effects. Furthermore, similar to

that of risperidone, amisulpride’s risk of extrapyramidal
side effects is dose related, and in the dose-finding study
by Puech et al. (25) there was no significant difference in
the rates of patients who received antiparkinsonian med-
ication between the subjects who were taking 16 mg/day
of haloperidol and those who were taking 1200 mg/day of
amisulpride. We did not evaluate side effects other than
extrapyramidal side effects, but a global indicator of
amisulpride’s tolerability is the fact that significantly
fewer patients left the studies early because of side effects
than in the studies with conventional drugs. The main
concern with amisulpride is the induction of substantial
prolactin increase, although it is unclear whether this
leads to higher rates of adverse endocrine events than
found with other antipsychotics (53). Weight gain is a
problem of the 5-HT2/D2 antagonists. Allison et al. (54)
estimated mean weight gains for olanzapine, risperidone,
and sertindole of 3.5 kg, 2.0 kg, and 2.5 kg within 10 weeks.
Amisulpride was not included in this meta-analysis.
Amisulpride was associated with relatively low mean

weight gains in short-term studies (4–12 weeks) and long-
term studies (6–12 months), i.e., 0.7 kg (SD=3.1) and 1.2 kg
(SD=6.5), respectively (Sanofi-Synthélabo, data on file;
see also reference 55).

The results of this meta-analysis must be seen in the
light of several methodological problems. The small dif-
ferences in the mean effect sizes for efficacy must not be

regarded as real differences. A formal statistical compari-
son of mean effect sizes was not undertaken. Despite the
similarity of studies on new antipsychotics, certain differ-
ences in study designs, such as slightly different inclusion
criteria, study durations, comparators, or dose regimens
(e.g., dose titration versus fixed doses), would make such
statistics inappropriate. This points to a general problem
of meta-analysis, which is an elegant approach for com-
bining the data of several studies but is not adequate for
dealing with the particular features of the individual stud-
ies. Further such design differences relate to measure-
ment intervals and analysis methods, what was meant by
“intent to treat,” and the way dropouts were handled. The
use of continuous outcome measures is problematic be-
cause it is impossible to assure normal distribution with
absolute certainty. An analysis of response rates was not
possible because of a high variability of criteria within the
studies of one new antipsychotic and between studies of
different new antipsychotics (e.g., 20%, 40%, or 50% re-
duction in BPRS score) and because it would not have

been possible to examine negative symptoms. With the
exception of some data in the oldest studies, which could
not be obtained owing to changes in ownership, a com-

plete amisulpride data set was available for the meta-
analysis, whereas not all data were received for the update
of the other drugs, despite our requests. These data might

have led to slight changes but would not have vitiated the
global results, i.e., that amisulpride leads to clinical ef-
fects similar to those of the other atypical antipsychotics.
A recent analysis (56) of 163 randomized controlled trials
(18,585 patients) included in the Cochrane reviews on
conventional and new antipsychotics showed a constant
increase in dropout rates from the 1950s to the present. In
the short-term studies on amisulpride, risperidone, olan-
zapine, quetiapine, and sertindole, global dropout rates
of 22%, 30%, 43%, 46%, and 47% were found. It should be
kept in mind that the higher the dropout rate, the more
difficult it is to interpret the data, since assumptions such
as the last-observation-carried-forward model must be
made. In this model, when a patient leaves the study be-
fore completion, data from his or her last assessment are
used in the statistics. Given that the conventional anti-
psychotics are usually less tolerable, patients who take
these drugs drop out of the studies earlier. In the end ef-
fect this can give the false appearance that the atypical
antipsychotic is more effective than the conventional

one. In a meta-regression of 52 trials, Geddes et al. (57)
showed that the advantages in terms of efficacy and drop-
outs of the atypical antipsychotics disappear when doses
below 12 mg/day of haloperidol (or equivalent) are used.
Finally, many of the patients included in the trials had
previously had partial responses to conventional antipsy-
chotics, and so many of those in the groups receiving new
antipsychotics may just have benefited from a switch to a
compound with a different receptor binding profile.
These limitations must be kept in mind when considering
any superiority in efficacy of the new antipsychotics
found in this meta-analysis.

The main conclusion of this meta-analysis is that com-
bined 5-HT2/D2 receptor antagonism is not the only
mechanism that makes an antipsychotic atypical. Me-
solimbic selectivity of dopamine receptor blockade is an-
other explanation for the low risk of extrapyramidal side
effects associated with some antipsychotics. Such a selec-
tivity has been described not only for amisulpride but also
for sertindole (58), olanzapine (59), and quetiapine (60).
Whereas the high efficacy of low doses of amisulpride for
negative symptoms has been explained by its action on
presynaptic dopaminergic autoreceptors, the inhibition of
5-HT2 receptors by the other atypicals leads to enhanced
dopamine release in the frontal lobe and possibly a reduc-
tion of negative symptoms. Some other models currently
under examination are a selective affinity to D4 receptors

(61), a selective affinity to D3 receptors (62), partial dopa-
mine agonism (63), and multireceptor effects similar to
those of clozapine (64).
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