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Positive symptoms:
delusions, hallucinations, 
disorganized thinking, 
excitement agitationexcitement, agitation, 
aggressivity, other behavioral 
disturbances

Negative symptoms:
blunted affect, emotional or 
social withdrawal, apathy, 
l i litialogia, avolition

Affective symptoms:Affective symptoms:
anxiety, depression

Cognitive symptoms



Schizophrenia Schizoaffective
DisorderDisorder

Behavioral and 
Psychological Symptoms

Mood Disorders
with Psychoticy g y p

In Dementia Features

Pervasive
Symptomatic

Pervasive
Developmental

Disorder

(Organic)
DisordersPsychosis due to

Parkinson’s DisDelusionalParkinson s Dis.
Psychosis in 
Tourette’s Dis

Substance
Induced

Disorder
Psychosis in
BorderlineTourette s Dis. Induced 

Psychosis
Borderline 

Personality Dis.



AIMS OF TREATMENT OF ACUTE PSYCHOSISAIMS OF TREATMENT OF ACUTE PSYCHOSIS

• to prevent harm and worsening of the pt’s state• to prevent harm and worsening of the pt s state
• control disturbed behavior
• suppress symptoms• suppress symptoms
• rapid return to the best level of functioning

develop an alliance with the patient and a close• develop an alliance with the patient and a close 
collaboration with the patient’s family

• short and long term treatment plans• short- and long-term treatment plans
• connect the patient with appropriate maintenance 

and follow-up care in the communityp y
• adjust aims of treatment within a context of the 

community in which it takes place



ASSESSMENT OF PATIENTASSESSMENT OF PATIENT

• Diagnosis
• Evaluate risk of potential suicidal and/orEvaluate risk of potential suicidal and/or 

antisocial and agressive behavior
E l t ibl f• Evaluate possible consequences of 
delaying treatment

• Poor treatment response and overall outcome
• Rejection; difficult acceptance or reintegration into j p g

the community



CHOICE OF TREATMENT SETTING

Hospitalization Day hospitalHospitalization Day hospital

Crisis center Community housing

Outpatient management

Safe  secure and least restrictive as possibleSafe  secure and least restrictive as possibleSafe, secure and least restrictive as possibleSafe, secure and least restrictive as possible



CHOICE OF TREATMENT SETTINGCHOICE OF TREATMENT SETTING

Depends on:
it f t• severity of symptoms

• patient’s social situation and support
• cooperation
• need for specific therapyp py
• availability of various treatment options
• specific health care systemsspecific health care systems
• patient’s preferences



COMPLEX TREATMENT APPROACH

Pharmacotherapy Psychotherapy

Family participation Psychosocial 
interventionintervention

General medical
carecare



PSYCHOTHERAPEUTIC INTERVENTIONS 
IN THE ACUTE PHASE

R d  Reduce 
overstimulation 

Provide support
and structure

and stress
and structure

Simple  clear  Inform patient and Simple, clear, 
and coherent 

i i

Inform patient and 
family on the nature 
and management communication and management 

of illness

Encourage patient Encourage patient 
and family

to collaborateto collaborate



MANAGEMENT OF AGITATED OR VIOLENT PT.MANAGEMENT OF AGITATED OR VIOLENT PT.

Assure security of the staff and the patientAssure security of the staff and the patientAssure security of the staff and the patientAssure security of the staff and the patient

Sufficient help and overwhelming powerSufficient help and overwhelming power



MANAGEMENT OF AGITATED OR VIOLENT 
PATIENTPATIENT

Placement in a secure setting: Placement in a secure setting: 
seclusion, restraintsseclusion, restraints

Preferred intramuscular Preferred intramuscular 
administration of medication administration of medication 

(“rapid tranquilization”)(“rapid tranquilization”)( rapid tranquilization )( rapid tranquilization )



MANAGEMENT OF ACUTELY PSYCHOTIC PT.

ACUTELY ACUTELY 
PSYCHOTICPSYCHOTIC

PATIENTPATIENTPATIENTPATIENT

PHYSICAL CONTROLPHYSICAL CONTROL
OF BEHAVIORALOF BEHAVIORAL
DISTURBANCESDISTURBANCESDISTURBANCESDISTURBANCES

PERORAL PERORAL 
ADMINISTRATIONADMINISTRATION

PARENTERAL PARENTERAL 
ADMINISTRATIONADMINISTRATION

OF MEDICATIONOF MEDICATION OF MEDICATIONOF MEDICATION



Dopaminergic pathways

Basal ganglia

Nucleus
accumbens

Subatantia nigra

Corpus callosum 1

2

3

4
Hypothalamus

Cerebellum

p

Pituitary

Tegmentum

mRNA Localization

Hales RE, Yudofsky SC. Textbook of Neuropsychiatry.
©1987 American Psychiatric Press. 

Th f j d i t t

D1 and D2: caudate/putamen
D3: n. accumbens
D4: cortex/hippocampus

The four major dopamine tracts:
1) nigrostriatal 3) mesocortical
2) mesolimbic 4) tuberohypophyseal 



Positive
symptoms

Weinberger 1987
Negative symptoms

Current DA hypothesis
y p

Normal Schizophrenia

Mesolimbic DA Mesolimbic DA 
(increased)

Mesocortical DA (decreased)Mesocortical DA





CONVENTIONAL ANTIPSYCHOTICS

• Most frequently used: haloperidol
• Effective in control of positive symptoms andEffective in control of positive symptoms and 

agitation

• Shorten duration of psychotic episode

• Reduce number of relapses

• Available in various drug forms (liquid, inject.)



CONVENTIONAL ANTIPSYCHOTICS: 
SIDE EFFECTS I. - induced by DA blockade

• Extrapyramidal side effects (EPS):
• parkinsonism, dystonia, akathisia; tardive 

dyskinesia

• Increase of prolactin levels
• galactorhea, impairment of menstrual cycle, 

sexual dysfunctions

• Neuroleptic malignant syndrome



RELATIONSHIP BETWEEN THE DOSE 
AND D2 RECEPTOR OCCUPANCY

Farde et al., 1992



D2 t ti h ti ti it d EPSD2 recetor occupancy, antipsychotic activity and EPS
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CONVENTIONAL ANTIPSYCHOTICS: 
SIDE EFFECTS II.

• Anticholinergic effects:
• dry mouth, blurred vision, constipation, 

tachycardia, urinary retention, cognitive 
impairments confusion deliriumimpairments, confusion, delirium

• Antihistaminic effects;
d ti i ht i• sedation, weight gain

• Antiadrenergic effects
• orthostatic hypotension



CONVENTIONAL ANTIPSYCHOTICS: 
SIDE EFFECTS IIISIDE EFFECTS III.

• Allergy
• Photosensitivity
• Hepatic impairments (elevation of liver enzymes, 

jaundice)
• Pigmentary retinopathies; corneal opacities
• Leucopenia and agranulocytosis
• Pulmonary embolismPulmonary embolism
• QT prolongation
• Sudden death• Sudden death
• Seizures

N l ti i d d d fi it d ?• Neuroleptic-induced deficit syndrome?



CONVENTIONAL ANTIPSYCHOTICS: CONVENTIONAL ANTIPSYCHOTICS: 
LIMITATIONS

• Less efficient in treatment of negative, 
affective (depressive) and cognitiveaffective (depressive), and cognitive 
symptoms
L ff ti i h l i d t l f• Less effective in prophylaxis and control of 
relapses

• High number of non-responders and residual 
states

• High incidence of side effects
• High non-compliance rateHigh non compliance rate



SECOND GENERATION  ANTIPSYCHOTICSSECOND GENERATION  ANTIPSYCHOTICS

“antipsychotics at least as 
(  ) ffi i  (or more) efficacious 
and better tolerated and better tolerated 
regarding EPS than 

conventional antipsychotics”



Second generation antipsychotics
• Amisulpirid (Amitrex and generic)

• Aripiprazol (Abilify)

• Clozapine („gold standard”) (Leponex and generics)

• Olanzapine (Zyprexa and generics) – im formulation availablep ( yp g )

• Quetiapine (Seroquel and generics)

• Risperidone (Risperdal and generics)• Risperidone (Risperdal and generics)

• Sertindol (Serdolect)

• Ziprasidone (Zeldox) – im formulation available



Receptor selectivity vs multineurotransmitter  
i i

Haloperidol

activity
D1

Clozapine Risperidone Quetiapine D1
D2
D4
5HT2A
5HT2C
MuscMusc
α1
α2
H1

Sertindole Ziprasidone ZotepineOlanzapine

Data From Bymaster et al., 1996 & Schotte et al., 1996



Second generation antipsychotics

Ziprasidone



Olanzapine: In Vivo Receptor Binding 
Affinity - 5-HT vs D2

PET Study

D2 Binding

y

2  g
[11C]raclopride

5HT Binding
[11C]NMSP

Baseline 10 mg olanzapine0 g o a ap e

• Single 10 mg Olanzapine dose given
• Greater 5HT (84%) than D2 (61%) occupancy approximates clozapine

Nyberg et al 1996

Greater 5HT (84%) than D2 (61%) occupancy approximates clozapine 
and suggests a low EPSE profile in contrast to other antipsychotic drugs
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StriatumStriatum

GABA/AchGABA/Ach

StriatumStriatum

DD22 blockade causes EPSblockade causes EPSMotorMotor
OutputsOutputs

55--HTHT22 antagonists release DA from inhibitionantagonists release DA from inhibition
Decrease EPSDecrease EPS

OutputsOutputs

RapheRaphe--striatal pathwaystriatal pathway

55--HTHT1A1A antagonists inhibit 5antagonists inhibit 5--HT neuronHT neuron
55--HTHT

Dorsal RapheDorsal Raphe

55 HTHT1A1A antagonists inhibit 5antagonists inhibit 5 HT neuronHT neuron
This disinhibits DA in the stratumThis disinhibits DA in the stratum
and decrease EPSand decrease EPS

DADA
RapheRaphe--nigral pathwaynigral pathway

Dorsal RapheDorsal Raphe

DADA

S b t ti NiS b t ti Ni

55--HTHT22 antagonists release DA from inhibitionantagonists release DA from inhibition
Decrease EPSDecrease EPS

Substantia NigraSubstantia Nigra

AJP ‘96 153:466AJP ‘96 153:466--476476



PHARMACOLOGICAL PROPERTIESPHARMACOLOGICAL PROPERTIES
OF 2nd GENERATION ANTIPSYCHOTICS

• Extrastriatal blockade of D2 receptors
• Blockade of D2 < 5-HT2 receptors
• High dissociation constant of binding to D2High dissociation constant of binding to D2 

receptors
• Low cataleptogenic potential• Low cataleptogenic potential
• Wide range between antipsychotic effects 

d t id l t i d iand extrapyramidal symptoms inducing 
dosages



A POSSIBLE CLASSIFICATION OF THE 2nd GENERATION 
ANTIPSYCHOTICS ACCORDING TO THEIR MECHANISM OF ACTION

 
Receptor Blockade 

 
Pharmacodynamic 

Effects 

 
Chemical 
Structure      

D2 5-HT2 Alpha 1 H-1 M 
Selective dopamine (D2/D3) 
antagonists 

Benzamides 
           Amisulpride 
 

 
++ 

    

 
 
Serotonin/dopamine/alpha 
antagonists (SDA) 

Benzisoxazoles 
         Ziprasidone 
         Risperidone 
         S ti d l  

 
++ 
++ 

 

 
+ 
+ 

 

 
+ 
+ 

 

 
 

± 

 

         Sertindole 
 

++ + + 

Multi-acting receptor-targeted 
antipsychotics (MARTA) 

Dibenzodiazepines 
         Clozapine 

 
+ 

 
+ 

 
+ 

 
+ 

 
+ 

         Olanzapine 
         Quetiapine 
         Zotepine  
 

++ 
+ 

++ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
 

± 

 
 Švestka, 2001



2nd GENERATION ANTIPSYCHOTICS:
MOST FREQUENT SIDE EFFECTS

• Metabolic side effects including weight gain (H1)• Metabolic side effects including weight gain (H1)
• Sedation (H1, alpha1)
• Orthostatic hypotension (alpha2)Orthostatic hypotension (alpha2)
• EPS and hyperprolactinaemia
-------------------------------------------------------------------------
• Anticholinergic effects (M)
• ECG abnormalities - prolongation QTcp g
• Seizures
• Agranulocytosis (clozapine)
• Hypersalivation (clozapine)



AMISULPRIDEAMISULPRIDE

Schizophrenia:
effective for positive symptomseffective for positive symptoms
effective for negative and depressive 

tsymptoms
Other indications:Ot e d cat o s

Dysthymia
DepressionDepression
(Infantile autism)( )



CLOZAPINECLOZAPINE
Schizophrenia:Schizophrenia:

well-documented antipsychotic efficacy 
effective in treatment-resistant pt
improvement of negative affectiveimprovement of negative, affective, 
cognitive Sx and suicidal behavior

Other indications:Other indications:
psychosis in Parkinson’s Disease



CLOZAPINE IN TREATMENT-RESISTANT 
SCHIZOPHRENIASCHIZOPHRENIA

(Kane et al., 1988)
Design:

patients who did not respond to 3 different antipsych.p s sp 3 psy
6 weeks of open-label haloperidol treatment 

( ) fnonresponders (n=268) - 6 weeks of double-blind 
treatment with clozapine or chlorpromazinep p

Results:
Clozapine - 30% responders, improvement in positive and 

negative symptoms, BPRS, CGI, NOSIEg y p , , ,
Chlotpromazine - 4% responders



OLANZAPINEOLANZAPINE

Schizophrenia:
antipsychotic efficacyantipsychotic efficacy
effective for negative and affective 

tsymptoms
Other indications:Ot e d cat o s

Acute mania; depression
Cannabis ind ced ps chosisCannabis-induced psychosis; 
Tourette’s disorder



QUETIAPINEQUETIAPINE

Schizophrenia:Schizophrenia:
antipsychotic efficacy superior to placebo 

d i il t th fi t tiand similar to the first generation 
antipsychotics (studies with low dose!)



RISPERIDONERISPERIDONE

Schizophrenia:
antipsychotic efficacyantipsychotic efficacy
effective for negative, affective, and 

iti (?) tcognitive (?) symptoms
Other indications:Ot e d cat o s

Mania; behavioral disturb. in children with 
mental retardation; pervasive developmentalmental retardation; pervasive developmental 
dis.; cocaine dependence; Tourette’s disorder.



COMPARISON OF 2GA IN TREATMENT COMPARISON OF 2GA IN TREATMENT 
RESISTANT SCHIZOPHRENIA 

(V l k  t l  2002)(Volavka et al., 2002)

Design:
157 treatment resistant patients with schizophrenia or p p
schizoaffective disorder
14 weeks of double blind treatment: haloperidol  14 weeks of double-blind treatment: haloperidol, 
clozapine, olanzapine, risperidone



Volavka et al, 2002



COMPARISON OF 2GA IN TREATMENT 
RESISTANT SCHIZOPHRENIA 

(Volavka et al  2002)(Volavka et al., 2002)

Results:Results:
Total PANSS: CLO, OLZ, RIS - significant improvement 

CLO, OLZ - superior over HAL
Positive Sx: CLO  OLZ - significant improvement Positive Sx: CLO, OLZ significant improvement 
Negative Sx: CLO, OLZ - significant improvement 

CLO, OLZ, RIS - superior over HAL
CLO - superior over RISC O s p S



ZIPRASIDONEZIPRASIDONE

S hi h iSchizophrenia:
antipsychotic efficacy similar to the first p y y
generation antipsychotics and superior to 
placebop

Other indications:Other indications:
Children and adolescents with Tourette’s 
disorderdisorder



ZOTEPINEZOTEPINE

Schizophrenia:Schizophrenia:
antipsychotic efficacy similar to the first 

ti ti h tigeneration antipsychotics



ARIPIPRAZOLARIPIPRAZOL

• dopamine antagonist and partial 
agonistg



OTHER PSYCHOTROPIC DRUGS 
IN ACUTE PSYCHOSIS

BENZODIAZEPINES – anxiety, agitation, 
insomnia  augmentationinsomnia, augmentation

ANTIDEPRESSANTS – depressive, negative p , g
Sx, anxiety

BETA BLOCKERS k thi iBETA-BLOCKERS – akathisia



TREATMENT WITH TREATMENT WITH 
SECOND GENERATION SECOND GENERATION SECOND GENERATION SECOND GENERATION 
ANTIPSYCHOTICS (2GA)ANTIPSYCHOTICS (2GA)

TREATMENT WITH TREATMENT WITH 2GA WITH A DIFFERENT2GA WITH A DIFFERENT CONVENTIONAL CONVENTIONAL 
ANTIPSYCHOTICSANTIPSYCHOTICS

2GA WITH A DIFFERENT2GA WITH A DIFFERENT
MECHANISM OF ACTIONMECHANISM OF ACTION

AUGMENTATIONAUGMENTATIONCOMBINATIONCOMBINATION AUGMENTATIONAUGMENTATION
+ Li, antiepileptics, benzos+ Li, antiepileptics, benzos

COMBINATIONCOMBINATION
2GA + D2 ANTAGONIST2GA + D2 ANTAGONIST



THE CHOICE OF DRUGTHE CHOICE OF DRUG

To assure the best 
possible treatment To bring a rapid reliefTo bring a rapid reliefpossible treatment g pg p

Not to stigmatize Not to stigmatize To be easily To be easily Not to stigmatize Not to stigmatize 
a patienta patient

To be easily To be easily 
administeredadministered



IS THE PATIENTIS THE PATIENT
COOPERATIVE?COOPERATIVE?

COMPLIANT?COMPLIANT?

FACTORS INFLUENCINGFACTORS INFLUENCING
SELECTION OF A DRUGSELECTION OF A DRUGCOMPLIANT?COMPLIANT? SELECTION OF A DRUGSELECTION OF A DRUG

TABLET FORMTABLET FORM INJECTION ORINJECTION OR
LIQUID FORMLIQUID FORM

TARGET SYMPTOMS

SAFETY AND TOLERABILITYOO
OF MEDSOF MEDS LIQUID FORMLIQUID FORM

OF MEDSOF MEDS
(PARENTERAL OR

SAFETY AND TOLERABILITY
(SIDE EFFECTS)

PREVIOUS TREATMENT RESPONSE(ORAL ROUTE OF
ADMINISTRATION)

(PARENTERAL OR
ORAL ROUTE OF

ADMINISTRATION)

PREVIOUS TREATMENT RESPONSE
AND SUBJECTIVE EXPERIENCE

AVAILABILITY OF DRUGSAVAILABILITY OF DRUGS
(ECONOMIC ISSUES)



INJECTION FORMS OF THE 2nd GENERATION APINJECTION FORMS OF THE 2nd GENERATION AP

Effi High responseEfficacy Rapid onset
of action

High response
rate

Sustained 
effects

Simple
transition to

Low risk of
acute EPSeffects transition to

oral treatment (dystonia)



INTRAMUSCULAR  OLANZAPINE
Schizophrenia – acute agitationp g
(Wright et al., 2001)

n=285
2 hrs 24 hrs OLZ HAL>PL (15 30 45 min OLZ>HAL)2 hrs; 24 hrs: OLZ=HAL>PL; (15; 30; 45 min: OLZ>HAL)
EPS: 0.8% OLZ; 5.6% HAL; 
Dystonia: 7% HALy

Bipolar mania – acute agitationBipolar mania acute agitation
(Meehan et al., 2001)

n=201
2 hrs: OLZ > LOR; OLZ > PL
24 hrs: OLZ > PL; LOR = OLZ; LOR = PL



INTRAMUSCULAR  ZIPRASIDONEINTRAMUSCULAR  ZIPRASIDONE
A t h iAcute psychosis

Brook et al 2000Brook et al., 2000
n=132; 7 days
ZIP > HAL

Lesem et al., 2001
n=117; 24 hrsn=117; 24 hrs
ZIP 10 mg > ZIP 2 mg

Daniel et al., 2001
n=79; 24 hrs
ZIP 20 mg > ZIP 2 mgZIP 20 mg  ZIP 2 mg



Lack of treatment adherence of doctors 



Lack of treatment adherence of patients 

Estimated rates of noncompliance in

in schizophrenia
Estimated rates of noncompliance in 

schizophrenia by patients and their doctors 
and relatives

5770
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0
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Patients Psychiatrists Family members

n=909 patients; 73 psychiatrists; 423 relatives

Meszaros,A., Bitter, I.  The assessment of adherence using a questionnaire in patients suffering from Meszaros,A., Bitter, I.  The assessment of adherence using a questionnaire in patients suffering from 
schizophrenia. European Psychiatry, Vol 22, Suppl1, March 2007, S104schizophrenia. European Psychiatry, Vol 22, Suppl1, March 2007, S104



Regional differences in antipsychotic prescriptions 
and remaining on monotherapy (antipsychotic)



EUFEST – Reasons (time to)
for treatment discontinuation

Time to treatment discontinuation because of any cause (A), 
insufficient efficacy (B), side-effects (C), and non-adherence (D) y ( ), ( ), ( )

Kahn et al, Lancet, 2008



Improvement: Observed casesp o e e Obse ed cases

PANSS total score over 12 months follow-up 
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Improvement: LOCF

PANSS t t l   12 th  f ll  

p

PANSS total score over 12 months follow-up 
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Drug Discontinuation: IC-SOHO 36 months data
(potential discontinuation)(p )

Ol i Ri id Q ti i H l id lOlanzapine
n=2641

Risperidone
n=863

Quetiapine
n=142

Haloperidol
n=189

Number Discontinued 1476 (56%) 581 (67%) 91 (64%) 151 (80%)u be sco t ued 1476 (56%) 581 (67%) 91 (64%) 151 (80%)

1.1 (0.9, 1.5)
Time to Drug Discontinuation

potential discontinuation
Time to Drug Discontinuation

potential discontinuation

2.2 (1.8, 2.6)

Median time to discontinuation
for haloperidol: 13 mths

Median time to discontinuation
for quetiapine: 16 mths

Median time to discontinuation
for risperidone: 23 mths

0.8

1.0

e
<0.001

1 6 (1 3 1 9)

Olanzapine, p<.001 vs. ris, quet, hal

Risperidone, p<.001 vs. hal

for risperidone: 23 mths
Median time to discontinuation

for olanzapine: 30 mths

0 4

0.6

or
tio

n 
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ve
nt
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e

1.6 (1.3, 1.9)
<0.001

1 5 (1 1 1 9)
Haloperidol

Quetiapine

0.2

0.4

Pr
op

1.5 (1.1, 1.9)
0.005

Dossenbach M et al, 3 yr IC-SOHO, presented at APA 2006

Time, years
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Dossenbach M et al, 3 yr IC-SOHO, presented at APA 2006



Reasons for Treatment Modifications  
IC SOHO 24 monthIC SOHO 24-month

Bitter, I. et al., Eur. Neuropsychopharmacol. 2008, 18:170-180



Rehospitalization and mortality in schizophrenia related to 
no antipsychotic treatment” (Finnish Cohort Study)„no antipsychotic treatment  (Finnish Cohort Study)

Mortality was markedly elevated in patients not on anyMortality was markedly elevated in patients not on any 
medication (adjusted RR 12.3, 95% CI 6.0–24.1), and the risk of 
suicide was even higher (RR 37.4, 5.1–276). 

Tiihonen et al 





Lancet 2009; 373: 31–41



Extrapyramidal side-
effects

All second-generation
antipsychotic drugs
were associated with 
much fewer extra-
pyramidal side-effects
than haloperidol. NNTthan haloperidol. NNT 
was between 2 for 
clozapine and 5 for 
zotepine

However with the

zotepine

However, with the
exception of clozapine, 
olanzapine, and 
risperidone secondrisperidone, second-
generation drugs have 
not been shown to be
b tt th l t
Lancet 2009; 373: 31–41
better than low-potency
first- generation 
antipsychotic drugs,



SUMMARY
• Second generation antipsychotics (SGA) improve positive and 

negative symptoms in acute psychosis; they may also affect g y p p y y y
affective symptoms and cognitive impairment

SGA are better tolerated overall with less problematic side• SGA are better tolerated overall with less problematic side 
effects than firts generation/conventional antipsychotics

• SGA should be among the first-line options in treatment of acute 
psychotic disorders

• The choice of the specific antipsychotic drug for the specific 
patient must be individualized



SUMMARY IISUMMARY II.


