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Before the advent of the atypical, or 
second-generation, antipsychotic agents, 
patients with schizophrenia were typically 
prescribed conventional or ‘typical’ anti-
psychotics with the associated limitations 
of poor efficacy against negative symp-
toms and unwanted extrapyramidal symp-
toms (EPS), particularly at higher doses.1–3   

Due to the different receptor-binding 
properties of the atypical antipsychotics, 
these agents confer a lower risk of EPS 
compared with conventional agents and 
some beneficial effects on the negative and 
cognitive symptoms of schizophrenia.1,3

However, the atypical agents are not 
without their problems. Antagonism of 
dopamine D2 receptors underlies the 
efficacy of all of these agents against psy-
chotic symptoms, thus EPS still remain an 
issue with high-dose treatment. Although 
there are differences between the atypical 
agents, they also confer risks of sedation, 
metabolic disorders, and sexual dysfunc-
tion.1,2  

In order to achieve successful treatment 
and long-term compliance, it is crucial to 
assess the risks and benefits of available 
treatments and individual patient needs. 
This booklet will evaluate the mechanisms 
of action and factors influencing the 
risk–benefit profiles of the available atypi-
cal antipsychotics in order to illustrate 
how these agents compare.

For issues related to Cardiac tolerability 
and safety see: “To the heart of ECG:  
a pocket guide for psychiatrists”. 

Introduction
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Dopamine D2 blockade with 
typical antipsychotics

• Typical antipsychotics bind with high 
affinity to D2-like dopamine receptors  
(Table 1)4,5

• Dopamine D2 blockade in the subcortical 
limbic areas (e.g. nucleus accumbens) 
reduces positive symptoms of 
schizophrenia

• Studies have shown that striatal 
dopamine D2 receptor occupancy 
of 65–70% is sufficient to produce 
an antipsychotic effect with the D2 
antagonist antipsychotics1,5  

• A dopamine D2 receptor occupancy 
of >80%, which is normally needed 
to obtain an antipsychotic effect with 
conventional agents, usually induces EPS5 

• Blockade of muscarinic, adrenergic 
and histaminergic receptors by typical 
antipsychotics is also associated with 
worsening of cognitive symptoms and 
other side effects:1

- Muscarinic receptor blockade: dry 
mouth, dimmed sight, constipation, 
urinary retention, cognitive disturbance      

- Adrenergic α1 receptor blockade: 
orthostatic hypotension, sedation

- Histaminic H1 receptor blockade: 
weight gain, sedation

Dopamine D2 blockade with 
atypical antipsychotics

• Some atypicals exhibit lower affinities 
for the dopamine D2 receptor than 
conventional agents. Lower affinity may 
contribute to the fewer extrapyramidal 
side effects associated with these 
atypicals compared with typical 
agents4,6,7  

• However, it is more likely that relative 
affinities of atypicals for a number of key 
neurotransmitter receptors play a major 
role in determining the efficacy and 
adverse effect profile of each individual 
drug (see Table 1)8,9

• Ziprasidone, for example, exhibits 
relatively high dopamine D2 occupancy 
at clinically recommended doses,10 
suggesting that a mechanism other than 
threshold D2 receptor occupancy may 
account for its atypical profile.5  This 
may be due to partial 5-HT1A agonism, 
which has been shown to enhance 
antipsychotic-like effects and reduce EPS 
in animal models11

• Aripiprazole has a different profile in 
being a partial D2 agonist. Even high 
occupancy of D2 receptors (>85%) does 
not induce EPS in humans12

Mode of action of the  
atypical antipsychotics
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Therapeutic significance of  
blockade of other neurotransmitter 
receptors

• The atypical antipsychotics are a 
heterogeneous group that range from 
pure D2 dopaminergic antagonists 
(e.g. amisulpride) to agents that act 
at multiple receptor sites, including 
serotoninergic, muscarinic, histaminergic 
and alpha-adrenergic receptors (e.g. 
clozapine; see Table 1).1 The receptors 
thought to contribute to the various side 

effects of the antipsychotic medications 
are mentioned in the individual clinical 
sections of this data guide

• Most atypicals combine antagonist 
effects on the dopamine D2 receptor 
family (D2, D3 and D4) with potent 
antagonist effects on the 5-HT2A 
and adrenergic α1 receptors.8 It is 
hypothesized that this profile provides 
selectivity for the limbic system, which 
is demonstrated most markedly for 
sertindole8 

Agent
Dopamine

D2

Serotonin Muscarinic
M

Adrenergic 
α1

Adrenergic 
α2

Histaminic 
H15-HT1A 5-HT2A 5-HT2C 5-HT6 5-HT7

Haloperidol 2.0 1,600 300 >10,000 >10,000 4500  3500 26 1,000 1,200

Amisulpride¥ 21 >10,000 2,000 >10,000 ND* ND* >100,000  7,100 1,600 >10,000

Aripiprazole¤  3.3 5.6 35 22 570 10 6,800 26 74 29

Clozapine 180 190 6.3 13 9.1 16 33 22 54 1.1

Olanzapine 63 3,200 2.3 18 5.6 54 55 58 430 1.2

Quetiapine 720 420 280 2,500 1400 580 1,100 52 1,800 8.3

Risperidone 4.1 430 0.4 76 3000 0.98 >10,000 2.5 21 33

Sertindole 12 350 0.1 1.5 0.74 11 2,400 2.0 360 490

Ziprasidone 6.8 5.5 2.1 6.5 37 1.2 2,500 13 190 65

‡Table adapted from Leysen JE, 20009. ¥Amisulpride values taken from Schoemaker H et al, 199714 *ND, 
no data available. ¤Aripiprazole values taken from the PDSP Ki database (http://pdsp.cwru.edu/pdsp.php).15

Table 1. Relative neurotransmitter receptor potencies of selected 
antipsychotic agents at therapeutic doses (Ki values, nM)9‡
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• Clozapine has the most complex receptor 
profile of the atypicals. Partial agonist 
activity of this agent at the 5-HT1A receptor 
has been postulated to contribute to its 
efficacy against anxiety, depression and 
cognitive and negative symptoms, and 
may enhance functional antidopaminergic 
activity.5 Partial muscarinic M1 agonism 
and high M1 efficacy of the main clozapine 
metabolite have also been implicated.13 
It is also hypothesized that potent 5-
HT2A receptor and adrenergic α1 receptor 
antagonism contribute to the profile of the 
atypical antipsychotics8 

• Antipsychotics show large variation in 
their affinities for the 5-HT6 and 5-HT7 
receptors. In particular, 5-HT6 receptor 
antagonism has gained interest recently 
as a possible mediator of cognitive 
improvements.8,9 Sertindole, clozapine 
and olanzapine exhibit the highest 
potencies for this receptor9

Agent
Dopamine

D2

Serotonin Muscarinic
M

Adrenergic 
α1

Adrenergic 
α2

Histaminic 
H15-HT1A 5-HT2A 5-HT2C 5-HT6 5-HT7

Haloperidol 2.0 1,600 300 >10,000 >10,000 4500  3500 26 1,000 1,200

Amisulpride¥ 21 >10,000 2,000 >10,000 ND* ND* >100,000  7,100 1,600 >10,000

Aripiprazole¤  3.3 5.6 35 22 570 10 6,800 26 74 29

Clozapine 180 190 6.3 13 9.1 16 33 22 54 1.1

Olanzapine 63 3,200 2.3 18 5.6 54 55 58 430 1.2

Quetiapine 720 420 280 2,500 1400 580 1,100 52 1,800 8.3

Risperidone 4.1 430 0.4 76 3000 0.98 >10,000 2.5 21 33

Sertindole 12 350 0.1 1.5 0.74 11 2,400 2.0 360 490

Ziprasidone 6.8 5.5 2.1 6.5 37 1.2 2,500 13 190 65

‡Table adapted from Leysen JE, 20009. ¥Amisulpride values taken from Schoemaker H et al, 199714 *ND, 
no data available. ¤Aripiprazole values taken from the PDSP Ki database (http://pdsp.cwru.edu/pdsp.php).15

Table 1. Relative neurotransmitter receptor potencies of selected 
antipsychotic agents at therapeutic doses (Ki values, nM)9‡
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Effects of atypical antipsychotics 
on positive symptoms

• Positive psychotic symptoms of 
schizophrenia include: 

- Psychomotor agitation
- Aggression
- Delusions
- Hallucinations
- Abnormal behaviour
- Abnormal thought content

These are particularly responsive to anti-
psychotic treatment.3 
Findings from meta-analyses concur that 
the atypicals exhibit at least equal efficacy 
compared with conventional antipsychotic 
agents, such as haloperidol16–18 

• Conclusions from meta-analyses regarding 
efficacy between atypicals vary: 

- Geddes et al suggest no significant dif-
ferences between atypicals in terms of 
positive symptoms16 

- Davis et al conclude that some atypicals 
(e.g. clozapine) are superior to others 
and suggest that clozapine dose is a 
significant variable in terms of efficacy18 

• The multicentre US CATIE* study revealed 
improvements in total PANSS§ scores over 
time in all treatment groups (olanzapine, 
perphenazine, quetiapine, risperidone, 
ziprasidone) but significant variations in 
treatment effects over time (p=0.002).19 
Olanzapine was associated with the 
greatest initial improvements, the greatest 
reductions in psychopathology and the 
longest duration of successful treatment, 
although its advantages diminished over 
time19 

• Large, ongoing head-to-head 
comparisons will provide further 
information on comparable efficacy with 
the atypicals 
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Effects of atypical antipsychotics 
on positive symptoms

Effects of atypical antipsychotics 
on negative symptoms

• Negative symptoms (diminished 
emotional responses and spontaneity, 
social withdrawal/isolation, blunted 
mood expression, poverty of speech, 
lack of energy) are prominent features of 
schizophrenia that can result from disease 
pathology or antipsychotic medication2 

• Data strongly suggest greater efficacy of 
atypicals versus typicals in the treatment 
of negative symptoms, although 
whether these effects are due to a direct 
improvement in negative symptoms or are 
secondary to a reduction in EPS and other 
side effects remains unclear5,18

• Studies comparing atypicals (sertindole, 
risperidone, olanzapine) with haloperidol 
have indicated that improved negative 
symptoms with atypicals could not be 
explained by effects on EPS and other 
symptoms alone, suggesting direct 
therapeutic effects20–22

• Studies comparing the atypicals have 
demonstrated varying efficacy of these 
agents against negative symptoms, 
assessed using PANSS§ and SANS† scores 
(Table 2)

*CATIE, Clinical Antipsychotic Trials of Interven-
tion Effectiveness; §PANSS, Positive and Negative 
Syndrome Scale; †SANS, Scale for Assessment of 
Negative Symptoms 
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Comparison Study design Patient group N Outcome p-value

Amisulpride vs. 
risperidone23

Double-blind,  
8-weeks

Patients with acute 
exacerbations of 

schizophrenia
228

Non-significant 
improvement in 

negative symptoms 
with amisulpride

p=0.09

Aripiprazole vs. 
risperidone24

Double-blind,  
4-weeks

Schizophrenia patients 
with acute exacerbations  

of positive symptoms
404

Comparable 
improvements in 
PANSS subscale 

scores

NS

Olanzapine vs. 
risperidone25

Double-blind, 
parallel-group, 

28-weeks

Schizophrenia, 
schizophreniform 

disorder, schizoaffective 
disorder

339

Significant 
improvement in 

SANS summary score 
with olanzapine 

p=0.02

Risperidone vs. 
quetiapine26

Randomized, 
open-label, 
4-months

Schizophrenia outpatients 
with broad range of 

symptoms
728

No significant 
differences in PANSS 

subscales
NS

Sertindole vs. 
risperidone27

Randomized, 
double-blind, 

parallel-group, 
flexible-dose,  

12 weeks

Paranoid, disorganized, 
catatonic or 

undifferentiated 
schizophrenia

186

Significant 
improvement in 

negative subscale 
scores with sertindole

p<0.05

Table 2. Efficacy of atypical antipsychotics against negative symptoms in clinical 
trials (presented in alphabetical order)
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Effects of atypical antipsychotics
on cognitive symptoms

Comparison Study design Patient group N Outcome p-value

Amisulpride vs. 
risperidone23

Double-blind,  
8-weeks

Patients with acute 
exacerbations of 

schizophrenia
228

Non-significant 
improvement in 

negative symptoms 
with amisulpride

p=0.09

Aripiprazole vs. 
risperidone24

Double-blind,  
4-weeks

Schizophrenia patients 
with acute exacerbations  

of positive symptoms
404

Comparable 
improvements in 
PANSS subscale 

scores

NS

Olanzapine vs. 
risperidone25

Double-blind, 
parallel-group, 

28-weeks

Schizophrenia, 
schizophreniform 

disorder, schizoaffective 
disorder

339

Significant 
improvement in 

SANS summary score 
with olanzapine 

p=0.02

Risperidone vs. 
quetiapine26

Randomized, 
open-label, 
4-months

Schizophrenia outpatients 
with broad range of 

symptoms
728

No significant 
differences in PANSS 

subscales
NS

Sertindole vs. 
risperidone27

Randomized, 
double-blind, 

parallel-group, 
flexible-dose,  

12 weeks

Paranoid, disorganized, 
catatonic or 

undifferentiated 
schizophrenia

186

Significant 
improvement in 

negative subscale 
scores with sertindole

p<0.05

• Cognitive impairments occur 
commonly in schizophrenia and exert a 
considerable impact on patient quality 
of life, sociovocational functioning and 
outcomes through negative effects on 
attention, memory, executive function, 
motor skills and visuospatial ability2,3,28,29   

• Typical antipsychotics do not improve 
cognition and may impair memory 
function due to strong antimuscarinic 
and antidopaminergic properties1,30

• In contrast, trials and meta-analyses 
suggest that atypicals confer cognitive 
improvements in the areas of learning, 
processing speed, verbal fluency and 
motor skills (Table 3)29,30

• It seems likely that cognitive enhancement 
may result from effects of the atypicals that 
are not shared with the typicals, such as:29

- Increased release of dopamine and 
acetylcholine in the prefrontal cortex or 
hippocampus

- Antagonism of the 5-HT2A, 5-HT2C or 
5-HT6 receptors

- Stimulation of the 5-HT1A receptors

• Improvements with atypicals may also be 
due, in part, to reduced incidence of EPS 
and reduced use of anticholinergic drugs 
compared with typical agents1 

• Preliminary data suggest that no atypical 
is superior or inferior to another in 
terms of overall cognitive function but 
differences emerge in vigilance/attention 
and verbal fluency (Table 3).29 A 1-year 
outpatient study, for example, showed 
greater benefits with olanzapine or 
risperidone than haloperidol but few 
differences between olanzapine and 
risperidone other than in terms of specific 
areas of cognitive function.31 A short-term 
study in outpatients who were switched to 
ziprasidone from the atypicals olanzapine 
or risperidone revealed significant 
improvements in secondary verbal 
memory, vigilance and executive function 
with ziprasidone32

• Studies of cognitive performance with 
sertindole versus haloperidol and atypical 
agents have revealed benefits with 
sertindole. A comparison with haloperidol 
suggested the superiority of sertindole 
in terms of early and long-lasting 
improvements in reaction time and short-
term memory recall and benefits over 
time in executive function.28 Data from 
a novel animal model suggested that 
sertindole conferred benefits in cognitive 
function compared with haloperidol, 
clozapine and risperidone.33 Haloperidol 
was ineffective while only trends towards 
nonsignificant improvements were seen 
with clozapine and risperidone33
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Agent Effect on cognition

Risperidone

Minor improvements in attention, executive function, verbal learning, memory and 
working memory compared with haloperidol, possibly through antagonism of the 5-HT2A 
receptor.30,34 Superior improvements in memory and verbal learning compared with 
clozapine, haloperidol or olanzapine.35 

Olanzapine

Improvements in attention, executive function, verbal learning, memory and fluency 
comparable to those with clozapine.36 Superior cognitive benefits relative to haloperidol 
and risperidone.37 Clinically significant improvements in processing speed, attention, 
perceptual organization and executive capacity compared with clozapine, haloperidol or 
risperidone.35 Superior to ziprasidone in terms of verbal fluency but comparable across 
other cognitive measures.38

Quetiapine
Appears to exert positive impact on verbal reasoning, fluency, memory and attention when 
compared with haloperidol.39,40 

Ziprasidone

At 6 weeks, significant improvements from baseline in attention, memory, working 
memory, motor speed and executive function that were comparable to those with 
olanzapine.38 Benefits in outpatients switched to ziprasidone from the typicals olanzapine 
or risperidone in terms of secondary verbal memory, vigilance and executive function.32

Sertindole

Associated with significantly improved PANSS cognitive component score41 and beneficial 
effects on reaction time, working memory and executive function compared with 
haloperidol.28 Improvements in cognitive function compared with haloperidol, clozapine 
and risperidone in animals.33 

Aripiprazole

Stimulatory effects on dopamine release in the medial prefrontal cortex and hippocampus 
thought to improve cognition.42 A 26-week study revealed similar (general cognitive 
function) or improved (verbal learning) neurocognitive function from baseline with 
aripiprazole compared with olanzapine.43 

Clozapine
Associated with improvements in cognitive function compared with typicals, including 
verbal fluency, attention, psychomotor speed, memory and learning.44–47 Improvements in 
motor performance compared with haloperidol, risperidone and olanzapine.35 

Table 3. Effects of atypical antipsychotics on cognition
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• A number of antipsychotics, and 
particularly clozapine and olanzapine, 
show high affinity for muscarinic 
cholinergic receptors in the brain (see 
Table 1).5,48,49 Anticholinergic side 
effects of the antipsychotic agents can 
include delirium, acute confusion and 
dizziness and are frequently associated 
with cognitive impairment (i.e. memory 
impairment). Other anticholinergic side 
effects include dry mouth, blurred vision, 
urinary retention, impaired intestinal 
peristalsis and tachycardia50

• Such effects are exacerbated by reduced 
cholinergic activity in the central nervous 
system in elderly patients or those with 
dementia49,51

Anticholinergic activity

• Due to its anticholinergic activity, 
clozapine may impair intestinal 
peristalsis, resulting in a risk of adverse 
effects ranging from constipation to 
intestinal obstruction, faecal impaction 
and paralytic ileus52

• As a result of its receptor profile with low 
affinity for cholinergic and histaminergic 
receptors, sertindole has negligible 
potential to cause sedation and cognitive 
impairment53

• In addition to anticholinergic effects 
clozapine often induces a paradoxical 
response, hypersalivation. It has been 
observed that clozapine and its main 
metabolite have variable efffcacies at 
muscarinic receptor subtypes, ranging 
from full agonism, to partial agonism 
and antagonism. M4 agonism has been 
proposed to be involved in salivation13,54
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Extrapyramidal side effects

High incidence of EPS with conventional 
antipsychotics
• Approximately 50–75% of patients 

receiving typical antipsychotics experience 
EPS:2

- Akathisia
- Parkinsonism
- Dystonia/tardive dystonia
- Dyskinesia/tardive dyskinesia (TD)

• EPS are associated with distress, 
compromised function, increased 
risk of negative symptoms, cognitive 
impairment, poor outcomes and reduced 
compliance2 

Reducing the incidence of EPS with 
atypicals
• Atypicals are associated with a 

significantly lower risk of EPS than typical 
agents16 

• EPS are caused by excessive dopamine 
D2 blockade. The beneficial profile of 
atypical antipsychotics is believed to 
be due to additional effects on other 
neurotransmitter receptors  
(see pages 6–7)2,5,8 

Incidence of EPS with individual  
atypical agents
• Risk of EPS varies with antipsychotic agent, 

dose and neurological syndrome3

• Risperidone, olanzapine and ziprasidone 
lead to dose-related increases in EPS;2 
a risperidone dose of >10 mg/day 
causes a comparable incidence of EPS to 
haloperidol55

• In a recent meta-analysis, clozapine 
was the only atypical to show 
significantly fewer EPS than low-dose 
typical antipsychotics, although data 
were inconclusive for risperidone and 
quetiapine and lacking for ziprasidone 
and sertindole17

• In addition, clozapine confers a risk of 
potentially lethal agranulocytosis in 1% 
of patients (see page 22)7

• Data now suggest that sertindole, 
quetiapine, aripiprazole and clozapine, 
given within the therapeutic dose range, 
do not differ from placebo in terms of 
incidence of EPS (Table 4)2 
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Specific adverse neurological effects
• Superiority of the atypicals over typical 

agents in the prevention of individual 
neurological effects (dyskinesias, 
akathisia, malignant syndrome) are 
unclear3 

• Akathisia and the rare, but potentially 
fatal, malignant syndrome can occur 
with almost all antipsychotics, including 
clozapine3 

• Studies have shown a lower incidence of 
TD with atypicals versus conventional 
agents3 

• Recent findings suggest that in patients 
who have experienced problems with 
TD and other late-occurring movement 
effects, switching to sertindole may be 
effective in reducing such symptoms57 

• Sertindole confers significantly fewer 
EPS than haloperidol at all doses (8–24 
mg/day)20 and, in one study, was 
associated with EPS at placebo level56

• Reduced EPS may be associated with 
a reduced risk of suicide and improved 
patient compliance

Table 4. Relative risk of EPS with 
atypical antipsychotic agents3

Antipsychotic agent Risk of EPS

Clozapine 0

Quetiapine 0

Sertindole 0

Aripiprazole 0

Olanzapine +

Ziprasidone +

Risperidone ++

15



Affective symptoms and suicide

• Depressive symptoms are common in 
schizophrenia. Syndromal depression 
ranges in prevalence from 25% to 60% in 
the clinical population2 

• Suicide is the major premature 
cause of death among patients with 
schizophrenia2 

• Studies suggest that the akathisia and 
similar side effects associated with 
typical antipsychotics are potentially 
significant risk factors for suicide2 

• The potential link between fewer EPS 
and reduced suicide risk suggests a 
reduced rate of suicide with atypical 
antipsychotics in general2 

• Data suggest that the atypicals show 
greater efficacy against suicidality than 
typical agents, although efficacy varies 
between agents. Comparisons of data 
from clinical trial databases suggest 
low rates of suicide with olanzapine and 
risperidone and, particularly, clozapine 
and sertindole2

• Differentiable effects on suicide amongst 
atypical antipsychotics has been 
speculated to be related to agent specific 
effects with regards to improving overall 
patient function, which is dependent on 
discernible improvements in psychotic 
symptoms and cognitive function, 
reduced depression, enhanced work and 
social function53 
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• Sedation is a well-known side effect of 
conventional antipsychotic medications, 
mediated via effects on many receptor 
systems, particularly the histaminergic  
H1 receptor1,2,50

• In addition, even pure D2 receptor 
antagonists may exacerbate sedative 
effects leading to cognitive disturbances, 
such as attention deficits, although the two 
may not necessarily correlate2 

• Somnolence is most prominent in the early 
treatment stages2 

• Initial sedation may be useful in patients 
experiencing insomnia; however, long-term 
sedation can be distressing and potentially 
dangerous due to potential impairment of 
judgment, thinking and motor skills

• Data from US product labelling 
information suggest that somnolence is 
commonly reported in clinical trials of 
atypicals, occurring at an incidence of 
5–39%, ranging from risperidone and 
aripiprazole with the lowest incidences to 
olanzapine and clozapine with the highest 
rates (Table 5).2 Olanzapine, however, 
may cause both increased somnolence 
and sleep disturbance50 

• Data suggest that low-dose amisulpride 
and sertindole are associated with low risks 
of somnolence.2 Similar levels to placebo 
have been reported with sertindole, probably 
due to a low affinity for the histamine H1 
receptor2,58  

• Patients receiving atypicals should be 
cautioned about performing activities 
requiring mental alertness. Clozapine and 
quetiapine, in particular, are associated 
with risks of somnolence, and concomitant 
use in conjunction with compounds that 
potentiate somnolence, such as alcohol, 
should be avoided

Sertindole No sedation

Amisulpride Mild sedation

Aripiprazole Mild sedation

Risperidone Mild sedation

Ziprasidone Mild sedation

Olanzapine Moderate sedation

Quetiapine Moderate sedation

Clozapine Strong sedation

Table 5. Incidence of sedation 
associated with atypical agents from 
product labelling information2

Sedation and somnolence
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Metabolic disorders: Weight gain, 
hyperglycaemia, lipids

• Weight gain can reduce patient 
compliance and increase the risks of heart 
disease, peripheral vascular disease and 
diabetes2,59 

• Sedation, inactivity, specific factors 
associated with the psychiatric disorder 
and the effects of H1 and 5-HT2c receptor 
blockade are risk factors for weight gain;3 
children are also at particular risk60  

• Weight gain is a common adverse effect 
associated with atypical antipsychotics 
that is considered clinically significant if it 
exceeds 7% of initial weight2,3,59 

• Data suggest significant variation in the 
risk of weight gain between atypicals2,61 

- Clozapine and olanzapine are associated 
with particularly high risks for weight 
gain, risperidone and sertindole confer 
intermediate risks, while amisulpride, 
aripiprazole and ziprasidone confer low 
risks of weight gain (Table 6)1-3,50,61,62 

- In the EIRE study, 75% of patients 
receiving olanzapine listed weight gain 
as an adverse reaction, compared with 
53% of those receiving risperidone and 
40% of those prescribed haloperidol63 

- Dietary adjustment and exercise are 
indicated, but may not be effective, for 
the prevention of weight gain

Agent
Mean increase 
in weight (kg)

Clozapine 4.45

Olanzapine 4.15

Sertindole 2.92

Risperidone 2.10

Ziprasidone 0.04

Table 6. Estimated weight increase 
after 10 weeks of treatment with 
atypical antipsychotics61
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• Some atypical antipsychotics may 
be associated with increased risks of 
hyperglycaemia and diabetes, with rates 
varying between agents3,52,62

• A trial assessing the effects of atypicals 
(clozapine, olanzapine, risperidone) and 
haloperidol on glucose and cholesterol 
levels in schizophrenia patients showed 
increased plasma glucose levels with 
clozapine, olanzapine and haloperidol, 
and increased cholesterol levels with 
clozapine and olanzapine64 

• Data have shown 3.4 and 4.2 times 
greater risks of hyperlipidaemia and 
diabetes, respectively, with olanzapine 
than with typical agents, and 0.81 and 1.6 
times greater risks of hyperlipidaemia and 
diabetes, respectively, with risperidone3 

• Overall, evidence suggests that the 
risks of disturbances in glucose and 
lipid metabolism are greatest with 
clozapine and olanzapine, intermediate 
with quetiapine and risperidone, and 
lowest with aripiprazole and ziprasidone; 
however, available data are limited 
for aripiprazole and ziprasidone and 
show discrepancies for risperidone and 
quetiapine65 

• Clinical experience with sertindole does 
not suggest an increased risk for diabetes. 
In short-term trials, only 4% of sertindole-
treated patients displayed clinically significant 
increases in glucose values (≥175 mg/dL) 
compared with 2% of placebo–treated 
patients2

• Many experts recommend regular glucose 
and lipid monitoring (every 6 or 12 months) in 
patients receiving antipsychotics59 
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Prolactin elevation and 
sexual dysfunction

• Prolactin secretion is controlled by a 
complex mechanism, in which dopamine 
is the principal inhibitor62 

• Two- to three-fold prolactin elevation 
can occur in patients receiving typical 
antipsychotics as a result of dopamine 
blockade, resulting in reduced gonadal 
hormone concentrations and a range of 
side effects:1,59,62 

- In women: menstrual disturbances, 
galactorrhea, breast engorgement, 
infertility, sexual dysfunction

- In men: loss of libido, erectile dysfunc-
tion, gynaecomastia

- Long-term: reduced bone density, car-
diovascular disease, depression

• Hyperprolactinaemia occurs at a 
prevalence of 60% in women and 40% 
in men receiving typical agents or 
risperidone3

• Risperidone and amisulpride are 
associated with higher, dose-dependent 
occurrences of hyperprolactinaemia 
than other atypical agents, particularly 
aripiprazole and clozapine62 

• Risperidone, in particular, is thought 
to increase prolactin levels more 
than typical agents and has been 
associated with higher levels of sexual 
dysfunction and decreased bone mineral 
density in premenopausal women 
than conventional and other atypical 
agents1,25,62 

• Clozapine and quetiapine are associated 
with minimal prolactin elevation and 
olanzapine with transient increases due, 
in part, to interaction with receptors 
other than the dopaminergic receptor1,3,62

• Aripiprazole is a partial dopamine agonist, 
thus accounting for its negligible effects 
on prolactin secretion5

• Sertindole does not cause clinically 
significant increases in prolactin in short- 
and long-term (one year) studies
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• Sexual dysfunction occurs frequently in 
patients with schizophrenia, particularly 
in men, and can develop as a result of the 
disease or its treatments66 

• Sexual side effects can significantly affect 
patient compliance and are often the 
cause of considerable distress2 

• A study of conventional antipsychotics 
reported an incidence of sexual 
dysfunction in men and women of 
16–37%, including deficits in orgasm, 
erections and ejaculation67 

• Sexual dysfunction occurs as a direct 
consequence of dopamine antagonism 
and through its effects on serum 
prolactin concentrations66,67

• Incidence of sexual dysfunction and 
effects on serum prolactin levels vary 
between atypicals, as mentioned in the 
previous section 

• Incidence of sexual side effects with 
risperidone is comparable to that seen 
with typical agents. Clozapine and 
ziprasidone are associated with few 
sexual side effects, while men receiving 
sertindole are unaffected in terms of 
libido, erection or orgasm, experiencing 
only reduced ejaculatory volume53,58,66

• Risk of sexual dysfunction should be 
taken into account when considering 
appropriate treatment regimens66 
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Agranulocytosis and other adverse      effects associated with the  
use of clozapine

• Clozapine is a valuable treatment option for 
the management of patients with schizo- 
phrenia. However, unlike the other atypicals, 
clozapine is associated with the rare but 
serious side effect of agranulocytosis16 

• Agranulocytosis can occur with clozapine 
use at an estimated incidence of 0.7–1% 
in patients who are not being closely 
monitored for leucocyte counts.3,52 
Patients are at greatest risk during the 
initial months of treatment3 

• The incidence of agranulocytosis and 
associated mortality have decreased 
markedly since the introduction of strict 
leucocyte count monitoring in patients 
receiving antipsychotic treatment52

Incidence of other 
adverse effects with clozapine
• Due to its activity at several receptor sites, 

clozapine is associated with a number of 
additional adverse events: 

- Increased risk of myocarditis 
(≤19/10,000), particularly during the first 
2 months of treatment; in rare cases this 
has been fatal3

- Rare cases of fatal late cardiomyopathy 
(≤10/10,000)3

- Dose-dependent risk of epileptic seizures 
(5% at a dose of 600 mg/day or more)3

- Cerebral intoxication with fever and 
delirium (as seen with neuroleptic  
malignant syndrome)3

- Orthostatic (postural) hypotension,  
particularly in elderly patients with  
compromised cardiovascular function50,52
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Agranulocytosis and other adverse      effects associated with the  
use of clozapine

Table  7. Preventing fatal agranulocytosis in patients receiving clozapine48,52 

• A full blood test, history and physical examination  

should be taken before treatment initiation

• Patients with a history of cardiac illness or abnormal cardiac findings should be referred to a specialist 

for further examinations, including ECG

• Patients should only be treated if the benefits clearly outweigh the risks

• The use of clozapine should be limited to:

- Patients with schizophrenia who are non-responsive or intolerant to antipsychotic treatments or with 

psychosis in Parkinson’s disease in whom other treatments have failed

- Patients with normal leucocyte counts on initiation (WBC* ≥3.5x109/L; ANC¥ ≥2.0x109/L) 

- Patients in whom regular white blood cell and absolute neutrophil counts can be performed

• Physicians should pay particular attention to evidence of infection that may indicate neutropenia  

(fever, sore throat, flu-like symptoms)

*WBC, white blood cell; ¥ANC, absolute neutrophil count

23



 (1)  Serretti A, De RD, Lorenzi C, Berardi D. New 
antipsychotics and schizophrenia: a review on efficacy 
and side effects. Curr Med Chem 2004;11:343–58.

 (2)  Lublin H, Eberhard J, Levander S. Current therapy issues 
and unmet clinical needs in the treatment of schizophrenia: 
a review of the new generation antipsychotics. Int Clin 
Psychopharmacol 2005;20:183–98.

 (3)  Gardner DM, Baldessarini RJ, Waraich P. Modern 
antipsychotic drugs: a critical overview. CMAJ 
2005;172:1703–11.

 (4)  Seeman P. Atypical antipsychotics: mechanism of 
action. Can J Psychiatry 2002;47:27–38.

 (5)  Miyamoto S, Duncan GE, Marx CE, Lieberman JA. 
Treatments for schizophrenia: a critical review 
of pharmacology and mechanisms of action of 
antipsychotic drugs. Mol Psychiatry 2005;10:79–104.

 (6)  Kapur S, Seeman P. Does fast dissociation from the 
dopamine d(2) receptor explain the action of atypical 
antipsychotics?: A new hypothesis. Am J Psychiatry 
2001;158:360–9.

 (7)  Tarsy D, Baldessarini RJ, Tarazi FI. Effects of newer 
antipsychotics on extrapyramidal function. CNS Drugs 
2002;16:23–45.

 (8)  Arnt J, Skarsfeldt T. Do novel antipsychotics have 
similar pharmacological characteristics? A review of the 
evidence. Neuropsychopharmacology 1998;18:63–101.

 (9)  Leysen JE. Receptor profiles of antipsychotics. 
In: Ellenbroek BA, Cools AR, editors. Atypical 
antipsychotics. Basel: Birkhäuser Verlag, 2000:191–213.

 (10)  Mamo D, Kapur S, Shammi CM, Papatheodorou G, Mann 
S, Therrien F, Remington G. A PET study of dopamine 
D2 and serotonin 5-HT2 receptor occupancy in patients 
with schizophrenia treated with therapeutic doses of 
ziprasidone. Am J Psychiatry 2004;161:818–25.

 (11)  Wadenberg ML, Ahlenius S. Antipsychotic-like profile 
of combined treatment with raclopride and 8-OH-
DPAT in the rat: enhancement of antipsychotic-like 
effects without catalepsy. J Neural Transm Gen Sect 
1991;83:43–53.

References

 (12)  Yokoi F, Grunder G, Biziere K, Stephane M, Dogan 
AS, Dannals RF, Ravert H, Suri A, Bramer S, Wong 
DF. Dopamine D2 and D3 receptor occupancy in 
normal humans treated with the antipsychotic 
drug aripiprazole (OPC 14597): a study using 
positron emission tomography and [11C]raclopride. 
Neuropsychopharmacology 2002;27:248–59.

 (13)  Weiner DM, Meltzer HY, Veinbergs I, Donohue EM, 
Spalding TA, Smith TT et al. The role of M1 muscarinic 
receptor agonism of N-desmethylclozapine in the unique 
clinical effects of clozapine. Psychopharmacology (Berl) 
2004;177:207–16.

 (14)  Schoemaker H, Claustre Y, Fage D, Rouquier L, Chergui K, 
Curet O, Oblin A, Gonon F, Carter C, Benavides J, Scatton 
B. Neurochemical characteristics of amisulpride, an 
atypical dopamine D2/D3 receptor antagonist with both 
presynaptic and limbic selectivity. J Pharmacol Exp Ther 
1997;280:83–97.

 (15)  PDSP database. Available at:  
http://pdsp.cwru.edu/pdsp.php

 (16)  Geddes J, Freemantle N, Harrison P, Bebbington P. 
Atypical antipsychotics in the treatment of schizophrenia: 
systematic overview and meta-regression analysis. BMJ 
2000;321:1371–6.

 (17)  Leucht S, Wahlbeck K, Hamann J, Kissling W. New 
generation antipsychotics versus low-potency 
conventional antipsychotics: a systematic review and 
meta-analysis. Lancet 2003;361:1581–9.

 (18)  Davis JM, Chen N, Glick ID. A meta-analysis of the 
efficacy of second-generation antipsychotics. Arch Gen 
Psychiatry 2003;60:553–64.

 (19)  Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, 
Rosenheck RA, Perkins DO et al. Effectiveness 
of antipsychotic drugs in patients with chronic 
schizophrenia. N Engl J Med 2005;353:1209–23.

 (20)  Daniel DG, Wozniak P, Mack RJ, McCarthy BG. Long-
term efficacy and safety comparison of sertindole 
and haloperidol in the treatment of schizophrenia. 
The Sertindole Study Group. Psychopharmacol Bull 
1998;34:61–9.

24



 (21)  Tollefson GD, Sanger TM. Negative symptoms: a path 
analytic approach to a double-blind, placebo- and 
haloperidol-controlled clinical trial with olanzapine. Am 
J Psychiatry 1997;154:466–74.

 (22)  Moller HJ, Muller H, Borison RL, Schooler NR, Chouinard 
G. A path-analytical approach to differentiate between 
direct and indirect drug effects on negative symptoms 
in schizophrenic patients. A re-evaluation of the North 
American risperidone study. Eur Arch Psychiatry Clin 
Neurosci 1995;245:45–9.

 (23)  Peuskens J, Bech P, Moller HJ, Bale R, Fleurot O, Rein W. 
Amisulpride vs. risperidone in the treatment of acute 
exacerbations of schizophrenia. Amisulpride study 
group. Psychiatry Res 1999;88(2):107–17.

 (24)  Winans E. Aripiprazole. Am J Health Syst Pharm 
2003;60(23):2437–45.

 (25)  Tran PV, Hamilton SH, Kuntz AJ, Potvin JH, Andersen 
SW, Beasley C, Jr. et al. Double-blind comparison of 
olanzapine versus risperidone in the treatment of 
schizophrenia and other psychotic disorders. J Clin 
Psychopharmacol 1997;17:407–18.

 (26)  Mullen J, Jibson MD, Sweitzer D. A comparison of the 
relative safety, efficacy, and tolerability of quetiapine 
and risperidone in outpatients with schizophrenia and 
other psychotic disorders: the quetiapine experience 
with safety and tolerability (QUEST) study. Clin Ther 
2001;23:1839–54.

 (27)  Azorin JM, Strub N, Loft H. A double-blind, controlled 
study of sertindole versus risperidone in the treatment 
of moderate-to-severe schizophrenia. Int Clin 
Psychopharmacol 2006;21(1):49–56.

 (28)  Lis S, Krieger S, Gallhofer B, Torre P, Mittoux A, Menard 
F. Sertindole is superior  to haloperidol in cognitive 
performance in patients with schizophrenia: A  
comparative study. Eur Neuropsychopharmacol 
2003;13(Suppl. 4):S323–S324.

 (29)  Woodward ND, Purdon SE, Meltzer HY, Zald DH. 
A meta-analysis of neuropsychological change to 
clozapine, olanzapine, quetiapine, and risperidone 
in schizophrenia. Int J Neuropsychopharmacol 
2005;8:457–72.

 (30)  Meltzer HY. Multireceptor atypical antipsychotic 
drugs. In: Ellenbroek BA, Cools AR, editors. Atypical 
antipsychotics. Basel: Birkhäuser Verlag, 2000:191–213.

 (31)  Keefe RSE, Young, CA, Rock SL, Purdon SE, Gold JM et 
al. One-year double- blind study of the neurocognitive 
efficacy of olanzapine, risperidone and haloperidol in 
schizophrenia. Schizophr Res 2006;81:1–15.

 (32)  Harvey PD, Meltzer H, Simpson GM, Potkin SG, Loebel 
A et al. Improvement in cognitive function following a 
switch to ziprasidone from conventional antipsychotics, 
olanzapine or risperidone in outpatients with 
schizophrenia. Schizophr Res 2004;66:101–13.

 (33)  Rodefer JS. The effects of antipsychotics on reversing 
PCP-induced deficits in a rodent attentional set-shifting 
task. Presented at the 13th Biennial Winter Workshop 
on Schizophrenia Research, Davos, February 2006.

 (34)  Green MF, Marshall BD, Jr., Wirshing WC, Ames D, 
Marder SR, McGurk S et al. Does risperidone improve 
verbal working memory in treatment-resistant 
schizophrenia? Am J Psychiatry 1997;154:799–804.

 (35)  Bilder RM, Goldman RS, Volavka J, Czobor P, Hoptman 
M, Sheitman B et al. Neurocognitive effects of clozapine, 
olanzapine, risperidone, and haloperidol in patients with 
chronic schizophrenia or schizoaffective disorder. Am J 
Psychiatry 2002;159:1018–28.

 (36)  Meltzer HY, McGurk SR. The effects of clozapine, 
risperidone, and olanzapine on cognitive function in 
schizophrenia. Schizophr Bull 1999;25:233–55.

 (37)  Purdon SE, Jones BD, Stip E, Labelle A, Addington D, 
David SR et al. Neuropsychological change in early 
phase schizophrenia during 12 months of treatment with 
olanzapine, risperidone, or haloperidol. The Canadian 
Collaborative Group for research in schizophrenia. Arch 
Gen Psychiatry 2000;57:249–58.

 (38)  Harvey PD, Siu CO, Romano S. Randomized, controlled, 
double-blind, multicenter comparison of the cognitive 
effects of ziprasidone versus olanzapine in acutely ill 
inpatients with schizophrenia or schizoaffective disorder. 
Psychopharmacology (Berl) 2004;172:324–32.

25



 (39)  Purdon SE, Malla A, Labelle A, Lit W. 
Neuropsychological change in patients with 
schizophrenia after treatment with quetiapine or 
haloperidol. J Psychiatry Neurosci 2001; 26:137–49.

 (40)  Velligan DI, Newcomer J, Pultz J, Csernansky J, Hoff AL, 
Mahurin R et al. Does cognitive function improve with 
quetiapine in comparison to haloperidol? Schizophr  
Res 2002;53:239–48.

 (41)  Hale A. Sertindole: a clinical efficacy profile. Int J 
Psychiatry Clin Pract 2002;6(Suppl. 1):S21–S26.

 (42)  Li Z, Ichikawa J, Dai J, Meltzer HY. Aripiprazole, a novel 
antipsychotic drug, preferentially increases dopamine 
release in the prefrontal cortex and hippocampus in rat 
brain. Eur J Pharmacol 2004;493:75–83.

 (43)  Swainston HT, Perry CM. Aripiprazole: a review of  
its use in schizophrenia and schizoaffective disorder.  
Drugs 2004;64:1715–36.

 (44)  Buchanan RW, Holstein C, Breier A. The comparative 
efficacy and long-term effect of clozapine treatment on 
neuropsychological test performance.  
Biol Psychiatry 1994;36:717–25.

 (45)  Lee MA, Jayathilake K, Meltzer HY. A comparison of the 
effect of clozapine with typical neuroleptics on cognitive 
function in neuroleptic-responsive schizophrenia. 
Schizophr Res 1999;37:1–11.

 (46)  Fujii DE, Ahmed I, Jokumsen M, Compton JM. The effects 
of clozapine on cognitive functioning in treatment-
resistant schizophrenic patients. J Neuropsychiatry Clin 
Neurosci 1997;9:240–5.

 (47)  Purdon SE, Labelle A, Boulay L. Neuropsychological 
change in schizophrenia after 6 weeks of clozapine. 
Schizophr Res 2001;48:57–67.

 (48)  Alphs LD, Anand R. Clozapine: the commitment to 
patient safety. J Clin Psychiatry 1999;60 
(Suppl. 12):39–42

 (49)  Byerly MJ, Weber MT, Brooks DL, Snow LR, Worley MA, 
Lescouflair E. Antipsychotic medications and the elderly: 
effects on cognition and implications for use. Drugs 
Aging 2001;18:45–61.

 (50)  Stanniland C, Taylor D. Tolerability of atypical 
antipsychotics. Drug Saf 2000;22:195–214.

 (51)  Jessen F, Kucharski C, Fries T, Papassotiropoulos A, 
Hoenig K, Maier W et al. Sensory gating deficit expressed 
by a disturbed suppression of the P50 event-related 
potential in patients with Alzheimer’s disease. Am J 
Psychiatry 2001;158:1319–21.

 (52)  Clozaril Summary of Product Characteristics. 2005. 

 (53)  Perquin L, Steinert T. A review of the efficacy, tolerability 
and safety of sertindole in clinical trials. CNS Drugs 
2004;18(Suppl. 2):19–30.

 (54)  Zorn SH, Jones SB, Ward KM and Liston DR. Clozapine is 
a potent and selective muscarinic M4 receptor agonist. 
Eur J Pharmacol 1994;15: R1-R2

 (55)  Owens DG. Extrapyramidal side effects and 
tolerability of risperidone: a review. J Clin Psychiatry 
1994;55(Suppl.):29–35.

 (56)  Kasper S, Quiner S, Pezawas L. A review of the benefit:
risk profile of sertindole. Int J Psychiatry Clin Pract 
1998;2(Suppl. 2):S59–S64.

 (57)  Perquin LN. Treatment with the new antipsychotic 
sertindole for late-occurring undesirable movement 
effects. Int Clin Psychopharmacol 2005;20:335–8.

 (58)  Kasper S. Sertindole: safety and tolerability profile. Int J 
Psychiatry Clin Pract 2002;6(Suppl. 1):27–32.

 (59)  Csernansky JG, Schuchart EK. Relapse and 
rehospitalisation rates in patients with schizophrenia: 
effects of second generation antipsychotics. CNS Drugs 
2002;16:473–84.

 (60)  Safer DJ. A comparison of risperidone-induced weight 
gain across the age span. J Clin Psychopharmacol 
2004;24:429–36.

 (61)  Allison DB, Mentore JL, Heo M, Chandler LP, Cappelleri 
JC, Infante MC et al. Antipsychotic-induced weight gain: 
a comprehensive research synthesis. Am J Psychiatry 
1999;156:1686–96.

26



 (62)  Emsley R, Oosthuizen P. Evidence-based 
pharmacotherapy of schizophrenia. Int J 
Neuropsychopharmacol 2004;7:219–38.

 (63)  Bobes J, Rejas J, Garcia-Garcia M, Rico-Villademoros 
F, Garcia-Portilla MP, Fernandez I et al. Weight gain in 
patients with schizophrenia treated with risperidone, 
olanzapine, quetiapine or haloperidol: results of the 
EIRE study. Schizophr Res 2003;62:77–88.

 (64)  Lindenmayer JP, Czobor P, Volavka J, Citrome L, 
Sheitman B, McEvoy JP et al. Changes in glucose 
and cholesterol levels in patients with schizophrenia 
treated with typical or atypical antipsychotics. Am J 
Psychiatry 2003;160:290–6.

 (65)  Consensus development conference on antipsychotic 
drugs and obesity and diabetes. J Clin Psychiatry 
2004;65:267–72.

 (66)  Cutler AJ. Sexual dysfunction and antipsychotic 
treatment. Psychoneuroendocrinology 
2003;28(Suppl. 1):69–82.

 (67)  Peuskens J, Sienart P, de Hert M. Sexual dysfunction: 
the unspoken side effect of antipsychotics. Eur 
Psychiatry 1998;13(Suppl. 1):23S–30S.

 (68)  Zimbroff DL, Kane JM, Tamminga CA, Daniel DG, 
Mack RJ, Wozniak PJ et al. Controlled, dose-response 
study of sertindole and haloperidol in the treatment 
of schizophrenia. Sertindole Study Group. Am J 
Psychiatry 1997;154:782–91.

 

27



H Lundbeck A/S
Ottiliavej 9, DK-2500 Valby
Copenhagen, Denmark
www.lundbeck.com
September 2006


