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Chlorpromazine
The first neuroleptic (Laborit, 1950)

• Chlorpromazine was first used to reduce anxiety 

in patients the night before surgery.

• It was found to be remarkably effective in 

alleviating the clinical manifestations of the 

psychotic process.
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Antipsychotic Therapy:
Historical Perspective

Jibson MD, Tandon R. J Psychiatr Res 1998;32:215–228;

Lehmann HE, Ban TA. Can J Psychiatry 1997;42:152–162.
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Neurochemistry of schizophrenia 

and pharmacotherapeutic basis. 
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Neuroleptics :

� many chemical drug classes

� all drugs are dopamine 

receptor blockers

The dopamine D2 receptor
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Positive SymptomsPositive Symptoms
Hallucinations

Delusions

Disorganized Thought

Negative SymptomsNegative Symptoms
Affective Blunting

Alogia

Avolition

Anhedonia

CognitionCognition
New Learning

Memory

Mood SymptomsMood Symptoms
Insight

Demoralization

Suicide

Components of Psychotic DisordersComponents of Psychotic Disorders

FUNCTION

Neuroleptics : effects and side-effects

Classical neuroleptics
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Blockade of dopamine in different brain areas

• Mesolimbic = Improve positive symptoms of psychosis 

(Hallucinations, positive symptoms).

• Mesocortical  = Negative symptoms of schizophrenia (?).

• Nigrostriatal = Pseudo-parkinsonism 

(Extra-Pyramidal Side-effects, EPS). 

• Tubero-infundibular = Increased Prolactin levels

(Gynecomastia, ammenorhea, sexual dysfunction, bone density loss). 

Basic pharmacology & clinical effects of antipsychoticsBasic pharmacology & clinical effects of antipsychotics

Dopamine D2 blockade Antipsychotic, antimanic; leads to EPS

AChM blockade Dry mouth, urinary retention, confusion, 

protects against acute EPS

H1 blockade Sedation, weight gain

NA α1 blockade Postural hypotension, initial sedation

NA α2 blockade Antidepressant

5-HT2A blockade Reduces EPS; increases slow wave sleep; 

improves mood ?, reduces negative symptoms

5-HT2C blockade Weight gain; improves mood ?
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Limitations of conventional antipsychoticsLimitations of conventional antipsychotics

• Approximately one-third of patients with 
schizophrenia fail to respond

• Limited efficacy against

– Negative symptoms

– Affective symptoms

– Cognitive deficits

• High proportion of patients relapse

• Side effects (extrapyramidal) and compliance issues

Main acute extrapyramidal side effects

• Pseudoparkinsonism:  stiffness, shuffling, mask-
like face, tremor, rigidity

• Dystonia: torsions and spasms of muscle groups

• Akathisia: Restlessness, fidgeting, pacing, rocking , 
irritability
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Late side effects : Tardive dyskinesia

• Facial signs of TD: smacking, licking of 
lips, chewing movements, rolling or 
protrusion of tongue

• Spastic facial distortions, ‘tics’

• Jerking of fingers, ankles, toes, limbs, trunk, 
neck, and pelvis
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Dyskinésie2 - copie.mov

Consequences of tardive dyskinesia

• Effects are disfiguring and often painful

• Leads to poor compliance

• Contributes to increased morbidity and mortality

• TD is potentially irreversible (prevention !)

Jibson MD, Tandon R. J Psychiatr Res 1998;32:215–228.
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Davos Conley 17

Tardive dyskinesia risk factors

• Age (elderly 5x risk at 2 years)

• Female gender (1.7x of males; all ages)

• Genetic factors, schizophrenia (up to 10x)

• History of neuroleptic-induced acute EPS (2x at 4 years)

• Neuroleptic type/ dosage/ years of treatment (more than 10x)

Davos Conley 18

Classical neuroleptics ; 

Incidence of tardive dyskinesia at 1 year (%)

Incidence (%)

Gibson, 1981 5.4

Yassa and Nair, 1984 3.7

Chouinard et al., 1986, 1988 7.0

Gardos et al., 1988 5.3

Inada et al., 1991 3.8

Glazer et al., 1993 5.3

Kane et al., 1996 5.3

Chakos et al., 1996 6.3

Unweighted mean 5.3
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Davos Conley 19

Incidence of TD as a function of (classic) 

neuroleptic exposure
50

40

30

20

10

0

C
u

m
u

la
ti

v
e

 i
n

c
id

e
n

c
e

 o
f 

T
D

 
(%

 p
a

ti
e

n
ts

) 
(n

=
7

6
4

)

0 1 2 3 4 5 6 7 8 9 10

Years of classical neuroleptic exposure (mainly phenothiazines)

Kane et al., 1996
Kane, 1996



11

Are all antipsychotics neuroleptics ?

Neuroleptic means “to take control of the neuron”. 

Traditional antipsychotics were previously viewed to be 
inseparable from extrapyramidal side effects. The 
neuroleptic dose was gradually increased to the level that 
produced the neuroleptic state.

Acute EPS were the “proof of efficacy”

Atypical antipsychotics can produce effects at doses that 
induce few motor side effects and do not produce a 
neuroleptic state.

Acute and tardive EPS have to be avoided

Neuroleptics : effects and side-effects

« Atypical » neuroleptics ; 

Recent antipsychotics
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Defining typical and atypical antipsychotic drugs.

“Atypical” is often defined as an antipsychotic 

drug that is therapeutically effective in both 

positive and negative symptoms of schizophrenia  

and that causes less acute (and chronic) 

extrapyramidal symptoms (EPS).

D2/5HT2 binding affinity of typical 

and atypical antipsychotics

Typical Atypical
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In-vivo receptor occupancy
dopamine-D2 (full lines) and serotonin-5HT2 (dotted lines)

typical

atypical

In vivo PET imaging of dopamine-D2 (raclopride) and 

serotonin-5HT2(N-M-spiperone) receptor subtypes. 

Ligand displacement from both receptors by risperidone.
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5HT2/D2 receptor occupancy by antipsychotic drugs

HaloperidolHaloperidol ClozapineClozapine RisperidoneRisperidone OlanzapineOlanzapine

QuetiapineQuetiapine ZiprasidoneZiprasidone

5HT2A5HT2A D2D2 D1D1 Alpha 1Alpha 1 MuscMusc H1H1 5HT1A (agonist)5HT1A (agonist)

Casey 1994Casey 1994

Atypical Atypical Antipsychotics Antipsychotics In Vivo Binding AffinitiesIn Vivo Binding Affinities
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Atypical antipsychotics

• Clozapine (leponex®, 100-300 mg/d)

• Risperidone (risperdal®, 2-6 mg/d)

• Olanzapine (zyprexa®, 10-20 mg/d)

• Quetiapine (seroquel®, 150-750 mg/d)

• Amisulpride (solian®, 50-300 mg/d)

• Aripiprazole (abilify® 10-40 mg/d)

• Ziprasidone (zeldox®, 80-160 mg/d) !QT

• Sertindole (serdolect®, 12-20 mg/d) !QT
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Indications des neuroleptiques.

1. Schizophrénie

2. Autres psychoses ou épisodes psychotiques 

(accès maniaques)

3. Les états d’agitation motrice aigus (?)

4. …selon les notices…

Abilify® est indiqué dans le traitement de la schizophrénie

Risperdal® est indiqué dans le traitement de la schizophrénie.

Risperdal® est indiqué dans le traitement symptomatique des épisodes aigus de 
comportement physiquement et verbalement agressif chez des patients atteints de démence.
Risperdal® est indiqué pour le traitement d'un épisode maniaque en cas de troubles 

bipolaires. 
Risperdal® est également indiqué dans le traitement d'un grave trouble de conduite (DSM IV) 
chez les enfants, les adolescents et les adultes présentant un fonctionnement intellectuel 
inférieur à la moyenne ou un retard mental, et chez qui le comportement destructeur est 
prédominant (agressivité, impulsivité et automutilation).

Dogmatil® : A faibles doses: — états névrotiques, avec ou sans composante 
psychosomatique; — dépressions légères et modérées; — proposé dans certains syndromes 
vertigineux; — états déficitaires de la schizophrénie: états de repli, apragmatisme, aboulie, 

activité sociale diminuée.
A doses plus élevées: — états productifs de la schizophrénie: confusion, délire, hallucinations; 
— psychoses aiguës et chroniques.

Tiapridal® : Etats d'agitation et d'agressivité chez le patient éthylique, comme le prédelirium et 

le delirium alcooliques.
Traitement symptomatique des mouvements choréiques ou choréo-athétosiques
….

Indications des neuroleptiques; les notices
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Ne sont pas des indications de 

traitement par neuroleptiques:

1. Les troubles psychosomatiques 

2. Les états confusionnels

3. Les démences (! Lewy bodies disease)

4. Les syndromes anxieux

5. Les troubles du sommeil (insomnie)

6. …

Indications (efficacité)

Effets indésirables

Choix de l’antipsychotique°

Durée de traitement°

Les antipsychotiques.
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Analyse du KCE sur la consommation des médicaments 

psychotropes dans les maisons de repos (22/12/2006):

Consommation trop élevée de qualité trop faible.

1.5% de la population (en maison de repos) consomme 5.6% 

du budget des médicaments.

Consommation chronique trop élevée d’antidépresseurs et de 

tranquillisants (dont les neuroleptiques) 

Voir : www.centredexpertise.fgov.be publication/reports47B

%% de consommateurs en général: évolution 2002de consommateurs en général: évolution 2002--20072007

Global: + 14 %

Uniquement 
antidépresseurs ou 
antipsychotiques: 

+ 13%

Antidépresseurs et 
antipsychotiques: 

+ 22%

Consommation 
antipsychotiques min 30 
DJM: 1.83 % 

5 à 7 X plus 

Prévalence de la 
schizophrénie: 0.25 –
0,35%

Consommation 
antidépresseurs min 30  

DJM:  8.52 % 

1,4 à 1,7 X plus

Prévalence de la dépression 
majeure: 5-6 %

0.69% 0.78%

6.59%

7.47%

0.86%

1.05%

8.15%

9.30%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%

8.00%

9.00%

10.00%

2002 2007

Uniquement antipsychotiques Uniquement antidépresseurs Antidépresseurs et antipsychotiques
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La part des spécialistes diminue fortement avec l'âge.

27%

42%

60% 61%

72%
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40% 39%
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Antipsychotiques 2007Antipsychotiques 2007

Evolution du volume d'antipsychotiques par typeEvolution du volume d'antipsychotiques par type d’antipsychotiqued’antipsychotique

Part des génériques 
en 2007: 

7%

Evolution de la part exprimée en pourcentage (mesurée en volume (DDD)) par type d’antipsychotique 

(données: membres MC 2002-2007)

27%
33%

38%
41%

46% 48%

73%
67%

62%
59%

54% 52%
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a-typiques (Risperdal®, Zyprexa®, Seroquel®, Abilify®, e.a.)classiques et autres (Solian®, Dogmatil®, Dominal®, Haldol®, e.a., + génériques) 
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Doses prescrites d’antipsychotiques



21

Davos Conley 42

Incidence of TD in younger subjects treated with 

conventional or novel antipsychotics

0

1
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Risperidone (n=177) Haloperidol (n=188)
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Csernansky et al., 1999

Antipsychotiques 2007Antipsychotiques 2007

• 7 personnes sur 10 qui débutent n'ont reçu aucune prescription d'un 
spécialiste. 

• 6,5 personnes sur 10 arrêtent après 30 DJM ou moins.

• La part des spécialistes augmente lorsque la consommation augmente.
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Davos Conley 44

Incidence of TD with atypical antipsychotics

Incidence of neuroleptic-induced TD, studies 1995-2002 

(Mean exposure 6-12 months/ incidence of TD at 1 year)

Classical neuroleptics 5.3 %

Olanzapine 2 %

Risperidone (0) 0.6 – 2 %

Quetiapine 2 – 3.2 %

Amisulpride 1.5 %

…
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Recent « atypical » antipsychotics

The metabolic syndrome

Weight gain

Diabetes type 2 risk

Cardiovascular Dysmetabolic Syndrome

• D – dyslipidemia (LDL)

• R - insulin resistance

• O - obesity

• P - high blood pressure

(American Heart Association)
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Estimated mean weight gain at 10 weeks Estimated mean weight gain at 10 weeks 

Allison DB, Allison DB, Mentore Mentore JL, JL, Heo Heo M, et al: Weight gain associated with conventional M, et al: Weight gain associated with conventional 

and newer and newer antipsychoticsantipsychotics: a meta: a meta-- Analysis. AJP, 1999.Analysis. AJP, 1999.
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•A comprehensive literature search identified 78 studies that included data on weight change in 

patients treated with a specific antipsychotic.

•For each agent a meta-analysis and random effects regression estimated the change in weight 

at 10 weeks of treatment.

New antipsychotics (drug treatment 6-10 months)

8.8

8.8

6.4

4.4

4.1

6.9

6.8

5.0

3.7

3.1

Clozapine (Leponex )

Olanzapine (Zyprexa )

Risperidone (Risperdal )

Halopéridol (Haldol )

Sertindole (Serdolect ) 

Weight gain (%)Weight gain (kg) Substances

Wirshing, 1999

! In children : % weight gain still higher
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Neuroleptics and weight gain ; mainly a 

central hypothalamic effect

« My receptors made me eat it … »

Serotonin 5HT2c receptor blockade

Histamine H1 receptor blockade

Dopamine D2 receptor blockade

…
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15,50%

11%

6,60%
7,30%

6,00% 6%

5,00%

7,00%

9,00%

11,00%

13,00%

15,00%

17,00%

Clozapine Olanzapine Haloperidol Other AP Risperidone General

Population

Incidence of type 2 antipsychotic associated Incidence of type 2 antipsychotic associated 

diabetesdiabetes

Pittsburgh Schizophrenia Treatment and Research CenterZoler, Ganguli, ‘99

*

*
Canadian Guidelines on the Treatment of diabetes 1999

Neuroleptics and diabetes in geriatric 

population

Retrospective cohort study of diabetes mellitus and 
antipsychotic treatment in a geriatric population in the United 
States.

Feldman PD et al. J. Am. Med. D. Ass. 2004, 5, 38

Elderly ref. population (n:1.836.899), patients receiving
antipsychotic monotherapy (risperidone n:12.244, olanzapine 
n:5.382 , haloperidol n:6481, thioridazine n:1658 …)

New antihyperglycemic prescription rates were higher in each
antipsychotic cohort (no difference between typical and 
atypical)
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Recent « atypical » antipsychotics

Cardiac toxicity (QT interval)



29

Antipsychotic drugs

• Like class IA antiarrhythmic drugs

• Potassium- and Sodium-channel blockade

• Delay to ventricular repolarization

• Lengthening of the QT interval on ECG/

Torsades de pointes

Cardiac toxicity of neuroleptic drugs

- Ventricular arrhythmias were reported with 

thioridazine (Melleril), haloperidol 

(Haldol), sulpiride (Dogmatil), pimozide

(Orap), chlorpromazine (Largactil), 

sertindole (Serdolect),…

30

Olanzapine : 4.9 to 6.8 ms

Risperidone : 4.4 to 10 ms

Quetiapine : 8 to 14.5 ms

Ziprasidone : 4.7 to 20.6 ms

Sertindole : 21 to 30 ms

(!cases > 500 ms)

Thioridazine : 20 to 30 ms

• < 5 ms  :  No risk

• 6-10 ms : Unlikely to be a risk

• 11-15 ms : Possible risk

• 16-20 ms : Probable risk

• 21-25 ms : Almost definite risk

• > 26 ms : Definite risk 

Prolongation of QTc by neuroleptic drugs

Cardiac toxicity of neuroleptics
(QTc prolongation-torsades de pointes-sudden death)

• High (definite) risk : thioridazine, sertindole

• Probable: sultopride, pimozide, droperidol  

• Possible : haloperidol, chlorpromazine, 

quetiapine, ziprasidone

• Low risk (unlikely) :  risperidone, 

olanzapine, clozapine, amisulpride
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Managing the QTc risk

• Baseline ECG

• Baseline electrolyte measurement

• Regular ECG and electrolyte monitoring

• Stop treatment if QTc > 500 ms

• Not exceeding the upper recommended dose

• !!! Concomitant drugs !!!

New warnings and precautions

• Significant cardiac disorders

• History of QTc prolongation

• History of ventricular arrhythmias

• Bradycardia or heart block

• Family history of QTc prolongation

• Electrolyte imbalance

• Other drugs prolonging the QTc interval

• Reduced activity of cytochrome P450 

Contraindications 
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Antipsychotics : risk of sudden death.
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Sudden cardiac death : risk with typical and atypical antipsychotics

(New England J Med.   Jan. 2009)
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Recent « atypical » antipsychotics

Stroke risk in the elderly

• Psychotropic drug use 

The « atypical neuroleptics » (risperidone, olanzapine…)

- are used in 75 % of the psychotic patients (Belgium,2003)

- have been studied mainly in young patients

Recent pharmacovigilance data indicate with some drugs 

- interactions and cardiac (QT) risks mainly in older subjects 

- increased risk of stroke in aged patients

� special caution in aged, confused or demented patients
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Antipsychotics and stroke risk.

FDA evaluation of clinical trials results

17 trials, 5106 demented patients, higher risk of stroke with

risperidone,  > olanzapine > aripiprazole, quetiapine > placebo.

Gill SS et al. BMJ, 2005, 330, 445
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Atypical antipsychotics : some remarks ;

• Clozapine : resistant schizophrenia ; risk of 
agranulocytosis (genetic aspects)

• New neuroleptics are used at lower equivalent dosages 
than the classical drugs (less side-effects) 

• Actual requirement level of the registration authorities 
make artificially believe in a higher risk of cardio-
vascular toxicity (QT-interval) with atypical 
antipsychotics 
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Classical and « atypical » antipsychotics : 

comparison of efficacy and side effets

Neuroleptics   / antipsychotics

« Classical »  « Atypical »

Efficacy, Positive symptoms  +++ +++

Negative syptoms - +

Acute extra-pyramidal effects +++ +

Tardive dyskinesia ++ +

Sedation ++ +

Prolactin increase ++ +

Orthostatic hypotension ++ +

Neuroleptic malignant syndrome (+)              (-)

QTc prolongation, cardiac risk (+) +

Stroke risk in elderly (+) +

Higher death risk (dementia) (+)               +

Weight gain / diabetes + ++

+

+

-


