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Abstract
These guidelines for the biological treatment of schizophrenia were developed by an international Task Force of the World
Federation of Societies of Biological Psychiatry (WFSBP). The goal during the development of these guidelines was to review
systematically all available evidence pertaining to the treatment of schizophrenia, and to reach a consensus on a series of
practice recommendations that are clinically and scientifically meaningful based on the available evidence. These guidelines
are intended for use by all physicians seeing and treating people with schizophrenia. The data used for developing these
guidelines have been extracted primarily from various national treatment guidelines and panels for schizophrenia, as well as
from meta-analyses, reviews and randomised clinical trials on the efficacy of pharmacological and other biological treatment
interventions identified by a search of the MEDLINE database and Cochrane Library. The identified literature was evaluated
with respect to the strength of evidence for its efficacy and then categorised into four levels of evidence (A�/D). This second
part of the guidelines covers the long-term treatment as well as the management of relevant side effects. These guidelines are
primarily concerned with the biological treatment (including antipsychotic medication, other pharmacological treatment
options, electroconvulsive therapy, adjunctive and novel therapeutic strategies) of adults suffering from schizophrenia.
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EXECUTIVE SUMMARY OF

RECOMMENDATIONS

General recommendations

Specific treatment strategies are required not only

for patients suffering from acute schizophrenia, but

also in the stabilisation and stable phase of the

disease. The stabilisation period follows the acute

phase and constitutes a time-limited transition to

continuing treatment in the stable phase. The stable

phase represents a prolonged period of treatment

and rehabilitation during which symptoms are under

adequate control and the focus is on improving

functioning and recovery. The goals of long-term

therapy have to be discussed with the patient on the
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background of adequately provided information

and his personal goals in order to find common

ground to encourage a long-term medication strat-

egy (shared-decision making). In this regard a

treatment plan must be formulated and implemen-

ted. During the stabilisation phase, the main goals of

treatment are to facilitate continued reduction in

symptoms, consolidate remission, and promote the

process of recovery. The main goals of treatment

during the stable phase are to ensure that symptom

remission or control is sustained, that the patient is

maintaining or improving the level of functioning

and quality of life, to prevent relapse, and to ensure

that monitoring for adverse treatment effects con-

tinues. The antipsychotic pharmacological therapy

should be accompanied by psychosocial interven-

tions. A number of psychosocial treatments, includ-

ing family intervention, supported employment,

assertive community treatment, skills training and

cognitive, behaviour-oriented psychotherapy, have

demonstrated effectiveness during the stable phase.

The selection of appropriate psychosocial treatments

is guided by the circumstances of the individual

patient’s needs and social context. In the same way

psychopharmacological management must be indi-

vidually tailored to the needs and preferences of the

patient, focusing on relapse prevention, symptom

suppression and improvement of subjective well-

being and quality of life.

Specific treatment recommendations

Long-term treatment is indicated for all patients

with schizophrenia. If the patient has improved with

a particular medication regimen, continuation of

that regimen and monitoring are recommended for

at least 6 months in the stabilisation phase. Pre-

mature lowering of dose may lead to a recurrence of

symptoms and relapse. Side effects have to be

assessed and, if necessary, pharmacotherapy has to

be adjusted. Antipsychotic medications substantially

reduce the risk of relapse in the stable phase of ill-

ness and are strongly recommended for a duration of

1�/2 years in first-episode patients, 2�/5 years in

patients with one relapse and over 5 years (maybe

even throughout life) in multiepisode patients.

Antipsychotic monotherapy should be preferred.

Continuous dosing strategies have shown superiority

compared to intermittent-dose strategies. Deciding

on the dose of an antipsychotic medication during

the stable phase is complicated by the fact that

there is no reliable strategy available to identify the

minimum effective dose to prevent relapse. There is

no evidence that high mainentenance doses (e.g., for

first-generation antipsychotics (FGAs) above 600

mg CPZ equivalents) are more effective in prevent-

ing relapse than standard doses. First-episode pa-

tients may require lower doses in relapse prevention

than multiepisode patients. Second-generation anti-

psychotics (SGAs) have proven similar or superior

efficacy of preventing relapse and suppression (or

even improvement) of symptoms compared to FGAs

(evidence for periods of up to 2 years is available

from studies of the specific agents). Atypical or

typical depot preparations should be preferred

when a patient expresses a preference for such

treatment because of its convenience, or as part of

a treatment plan in which the avoidance of covert

non-adherence with antipsychotic drugs is a clinical

priority. Antipsychotic medications are associated

with differing risks of a variety of side effects,

including neurological, metabolic, sexual, endo-

crine, sedative and cardiovascular side effects. These

side effects may have an even greater influence on

the choice of medication in the long-term than in the

acute phase treatment. Monitoring of side effects is

based on the side effect profile of the prescribed

antipsychotic. During the stable phase it is impor-

tant to monitor all patients routinely for weight gain,

extrapyramidal symptoms (EPS) (especially tardive

dyskinesia), and cardiovascular and metabolic side

effects. Monitoring for obesity-related health pro-

blems (e.g., high blood pressure, lipid abnormalities

and clinical symptoms of diabetes) and considera-

tion of appropriate interventions are recommended

if necessary. Clinicians may consider regular mon-

itoring of fasting glucose or haemoglobin A1c levels

to detect emerging diabetes, since patients often

have multiple risk factors for diabetes, especially

patients with obesity. SGAs have clear advantages

with respect to EPS (especially tardive dyskinesia)

and may have advantages in improving cognitive

deficits, negative and depressive symptoms, subjec-

tive well-being and quality of life compared to FGAs.

These advantages have to be weighed against other

side effects, e.g., a higher risk of weight gain and

diabetes mellitus with some agents. It is important to

evaluate whether residual negative symptoms are in

fact secondary to a parkinsonian syndrome or

untreated major depression, since interventions are

available to address these causes of negative

symptoms. In primary negative symptoms treatment

options include switching to an atypical anti-

psychotic or augmentation strategies. Adjunctive

medications are prescribed for comorbid conditions

of patients in the stable phase. Comorbid major

depression and obsessive-compulsive disorder may

respond to antidepressant medications, mood stabi-

lisers may also address prominent mood lability and

benzodiazepines are helpful for managing anxiety

and insomnia. Further treatment strategies, includ-

ing appropiate management of side effects, are
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extensively discussed in the respective section of the

guideline below.

General aspects of the WFSBP guidelines on

long-term treatment of schizophrenia

Introduction

Schizophrenia is a major psychotic disorder (or

cluster of disorders) that presents an enormous

burden to the patients and their relatives. Schizo-

phrenic patients suffer considerable distress, a

decreased quality of life, either for a variable length

of time or continuously, and long-term disabilities

which can have negative effects on employ-

ment, financial income, relationships and life satis-

faction. After the resolution of the acute phase the

disorder may persist and periods of remission alter-

nate with periods of exacerbation. Sometimes a

number of negative symptoms not unlike the symp-

toms in the prodromal phase may be seen. The

efficacy and effectiveness of antipsychotic treatment

not only in the acute phase, but also in the

stabilisation and maintenance phase of schizophre-

nia has been proven by standard research and well

established by clinical trials (DGPPN 1998; NICE

2002; APA 2004). To reduce the burden of the

disease it is of great importance to develop successful

treatment strategies, including multidimensional

approaches. Pharmacologic antipsychotic treatment

should always be accompanied by psychotherapeutic

intervention and complemented with psychosocial

strategies.

This second part of the guideline and the

presented recommendations focus on the long-

term treatment of schizophrenia. The guideline is

aimed to help clinicians, service users and care

givers become aware of the different treatments

available and be useful in assessing the respective

evidence.

Goal and target audience of the WFSBP guidelines

These guidelines are intended for use in clinical

practice by all physicians investigating, diagnosing

and treating patients with schizophrenia. They

therefore provide an update of the contemporary

knowledge about various aspects of schizophrenia,

especially treatment options. The aim of these

guidelines is to improve standards of care, diminish

unacceptable variations in the provision and quality

of care, and support physicians in clinical decision-

making. Although these guidelines favour particular

treatments on the basis of the available evidence, the

treating physician remains responsible for his assess-

ment and treatment choice. These guidelines are

primarily concerned with the biological (somatic)

treatment of adults and address recommendations in

this field. The specific aim of these guidelines is to

evaluate the role of pharmacological agents in the

treatment and management of schizophrenia, while

the role of specific psychological interventions and

specific service delivery systems is covered only

briefly. The effectiveness of somatic treatment is

considered.

The guidelines were developed by the authors and

arrived at by consensus with the WFSBP Task Force

on Schizophrenia, consisting of 37 international

experts in the field.

Methods of literature research and data extraction

In the development of these guidelines the following

guidelines, consensus reports and sources were

considered:

American Psychiatric Association, Practice Guide-

line for the Treatment of Patients with Schizophre-

nia (APA 1997), and American Psychiatric

Association, Practice Guideline for the Treatment

of Patients with Schizophrenia, Second Edition

(APA 2004);

Deutsche Gesellschaft für Psychiatrie, Psychother-

apie und Nervenheilkunde, Praxisleitlinien Psychia-

trie und Psychotherapie: Schizophrenie (DGPPN

1998); Guidelines for Neuroleptic Relapse Preven-

tion in Schizophrenia (Kissling 1991);

National Institute for Clinical Excellence, Core

Interventions in the Treatment of Schizophrenia

London (NICE 2003), and National Institute for

Clinical Excellence, Guidance on the Use of Newer

(Atypical) Antipsychotic Drugs for the Treatment of

Schizophrenia (NICE 2002);

Royal Australian and New Zealand College of

Psychiatrists, Australian and New Zealand Clinical

Practice Guideline for the Treatment of Schizophre-

nia, draft only (RANZCP 2003), and Summary

Australian and New Zealand Clinical Practice

Guideline for the Treatment of Schizophrenia

(McGorry et al. 2003);

Scottish Intercollegiate Gudelines Network, Psycho-

social Interventions in the Management of Schizo-

phrenia (SIGN 1998);

Task Force of the World Psychiatric Association,

The Usefulness and Use of Second-Generation

Antipsychotic Medications �/ an Update (Sartorius

et al. 2002);
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The Expert Consensus Guideline Series, Optimizing

Pharmacologic Treatment of Psychotic Disorders

(Kane et al. 2003);

The Mount Sinai Conference on the Pharmacother-

apy of Schizophrenia (Marder et al. 2002);

The Texas Medication Algorithm Project (TMAP)

Schizophrenia Algorithms (Miller et al. 1999);

Translating research into practice: the Schizophrenia

Patient Outcomes Research Team (PORT) treat-

ment recommendations (Lehman et al. 1998);

World Health Organization, WHO Guide to Mental

Health in Primary Care (WHO 2000);

The Cochrane Library, Meta-analyses on the effi-

cacy of different drugs and interventions used in

schizophrenia (Issues 2004);

Reviews, meta-analyses and randomised clinical

trials contributing to interventions in schizophrenic

patients identified by search in the Medline data

base (up to February 2004) and individual clinical

experience by the authors and the members of the

WFSBP Task Force on Schizophrenia.

Evidence-based classifications of recommendations

The evidence found in the literature searches and

data extraction was summarised and categorised to

reflect its susceptibility to bias (Shekelle 1999).

Daily treatment costs were not taken into considera-

tion due to the variability of medication costs

worldwide. Each treatment recommendation was

evaluated and discussed with respect to the strength

of evidence for its efficacy, safety, tolerability and

feasibility. It has to be kept in mind that the strength

of recommendation is due to the level of efficacy and

not necessarily of its importance. Four categories

were used to determine the hierarchy of recommen-

dations (related to the described level of evidence):

Level A. There is good research-based evidence to

support this recommendation. The evidence was

obtained from at least three moderately large,

positive, randomised controlled (double-blind) trials

(RCTs). In addition, at least one of these three

studies must be a well-conducted, placebo-con-

trolled study.

Level B. There is fair research-based evidence to

support this recommendation. The evidence was

obtained from at least two moderately large, positive,

randomised, double-blind trials (this can be either

two or more comparator studies or one comparator-

controlled and one placebo-controlled study) or

from one moderately large, positive, randomised,

double-blind study (comparator-controlled or pla-

cebo-controlled) and at least one prospective mod-

erately large (sample size equal to or greater than 50

participants), open-label, naturalistic study.

Level C. There is minimal research-based evidence

to support this recommendation. The evidence was

obtained from at least one randomised, double-blind

study with a comparator treatment and one pro-

spective, open-label study/case series (with a sample

size equal to or greater than 10 participants) showed

efficacy, or at least two prospective, open-label

study/case series (with a sample size equal to or

greater than 10 participants) showed efficacy.

Level D. Evidence was obtained from expert opi-

nions (from authors and members of the WFSBP

Task Force on Schizophrenia) supported by at least

one prospective, open-label study/case series (sam-

ple size equal to or greater than 10 participants).

No level of evidence or Good Clinical Practice (GCP).

This category includes expert opinion-based state-

ments for general treatment procedures and princi-

ples.

General aspects of long-term treatment of

schizophrenia

Indication and goals of long-term treatment for

schizophrenia

Schizophrenia is a heterogeneous condition that has

a varying course and outcome, and affects many

aspects of a patient’s life. The care of most patients

with this disorder involves multiple efforts and a

multidisciplinary team approach to reduce the

frequency, duration and severity of episodes, reduce

the overall morbidity and mortality of the disorder,

and improve psychosocial functioning, indepen-

dence and quality of life.

Specific treatment needs to be continued in the

stabilisation and stable phase of schizophrenia and

long-term treatment is indicated for all patients with

schizophrenia. Clinical issues consist of relapse

prevention and improvement of symptoms, includ-

ing the reduction of the demoralising effects of

persistent psychotic symptoms, treating depression

and preventing suicide, reducing substance abuse

and smoking, and enhancing family relation-

ships and vocational rehabilitation.

The stabilisation period (usually lasting 3�/6

months), follows the acute phase and constitutes

a time-limited transition to continuing treatment

in the stable phase. The primary goals in the

8 P. Falkai et al.



stabilisation phase are the consolidation of the

therapeutic relationship, reduction of positive symp-

toms, improvement of cognitive and negative

symptoms, reduction of stress for the patient,

improvement of social deficits and consolidation of

remission, promotion of insight and compliance,

support of developing individual coping strategies,

provision of support to minimise the likelihood of

relapse, enhancement of the patient’s adaptation to

life in the community and promotion of the recovery

process. If the patient has improved with a particular

medication regimen, it is recommended to continue

that regimen for at least 6 months (APA 2004). It is

also critical to assess continuing side effects that may

have been present in the acute phase and to adjust

pharmacotherapy accordingly to minimise adverse

side effects that may otherwise lead to medication

nonadherence and relapse.

The stable phase (lasting months to years) repre-

sents a prolonged period of treatment and rehabili-

tation during which symptoms are under adequate

control and the focus is on improving functioning

and recovery. The main goals of treatment during

the stable phase are to ensure that symptom remis-

sion or control is sustained, that the patient is

maintaining or improving the level of functioning

and quality of life, that increases in symptoms or

relapses are effectively treated, and that monitoring

for adverse treatment effects continues. For most

persons with schizophrenia in the stable phase,

psychosocial interventions are recommended as a

useful adjunctive treatment to pharmacological

treatment to improve outcome. The main aims of

pharmacological intervention in the stable phase are

to prevent relapse, help keep a person stable enough

to live as normal a life as possible, and continue to

promote the process of recovery (in the sense of a

maintenance or continuation therapy).

The goals of long-term treatment have to be

discussed with the patient and, if he agrees, with

family members, relatives, care givers and, in some

cases, advocates, in the sense of providing adequate

information and with an understanding of the

patient’s personal goals. When agreement is reached

in the context of shared decision-making, a treat-

ment plan must be formulated and implemented.

Psychopharmacological management must be indi-

vidually tailored to the needs and preferences of the

patient, focusing on relapse prevention, symptom

suppression and improvement of subjective well-

being and quality of life. Psychotherapeutic inter-

ventions remain supportive but may be less directive

than in the acute phase. Educational programmes

during this phase have been effective in teaching a

wide range of schizophrenic patients medication self-

management (e.g., benefits of maintenance antipsy-

chotic medication, how to cope with side effects),

symptoms self-management (e.g., how to identify

early warning signs of relapse, develop a relapse

prevention plan, refuse illicit substances and alco-

hol), and basic social skills (APA 1997).

Antipsychotic treatment

Antipsychotic therapy should be continued as part of

a comprehensive package of care that addresses the

individual’s clinical, emotional and social needs

(NICE 2002). Antipsychotic drugs are an indispen-

sable treatment option for most people in the

recovery and stable phase of schizophrenia. The

main aim here is to prevent relapse and help keep a

person stable enough to live as normal a life as

possible (NICE 2002). Antipsychotics are also

necessary for psychological treatments to be effec-

tive. On the other hand, psychosocial interventions

are always an essential element in addition to

pharmacotherapy (McGorry et al. 2003). Targets

of long-term treatment include maintenance therapy

to stabilise remission and prevent relapse, and

provide symptom suppression or even continued

symptom improvement. Ongoing monitoring and

assessment during the stable phase are necessary to

determine whether the patient might benefit from

alterations in his or her treatment programme (APA

2004). However, the frequency of assessments by

the psychiatrist or member of the team depends on

the specific nature of the treatment and expected

fluctuations of the illness. For example, patients

given depot antipsychotic medications must be

evaluated at least monthly, patients receiving cloza-

pine must be evaluated weekly in the first 18 weeks

and then monthly, and those who are going through

potentially stressful changes in their lives should

sometimes be assessed daily (APA 1997).

The choice of antipsychotic drug should be made

jointly by the individual and the clinician responsible

for treatment based on an informed discussion of the

relative benefits of the drugs and their side-effect

profiles. Antipsychotic drugs, atypical or conven-

tional, should not be prescribed concurrently, except

for short periods of overlap in the case of switching,

in the case of severe treatment resistance or in order

to combine different pharmacological effects (e.g.,

combined treatment with low-potency FGA for

sedation) (APA 1997, 2004; DGPPN 1998; Work-

ing Group for the Canadian Psychiatric Association

1998; NICE 2002; McGorry et al. 2003).

It is important to define target symptoms of long-

term treatment and to evaluate whether residual

negative symptoms are in fact secondary to a

parkinsonian syndrome or untreated major depres-

sion, since interventions are available to address

WFSBP Guidelines for Biological Treatment of Schizophrenia 9



these causes of negative symptoms. In primary

negative symptoms treatment options include

switching to an atypical antipsychotic or augmena-

tion strategies (for detailed information see Part 1 of

these guidelines, Falkai et al. 2005) Adjunctive

medications are prescribed for comorbid conditions

of patients in the stable phase. Comorbid major

depression and obsessive-compulsive disorder may

respond to antidepressant medications, mood stabi-

lisers may also address prominent mood lability and

benzodiazepines are helpful for managing anxiety

and insomnia (see Part 1 of these guidelines, Falkai

et al. 2005).

In Tables I and II dosages of commonly used

antipsychotics are recommended for long-term

treatment.

Comparative efficacy of antipsychotics. As mentioned

for the acute treatment of schizophrenia (see Part 1

of these guidelines, Falkai et al. 2005), there is still

an ongoing controversial debate whether or not

SGAs as a group are superior to FGAs in their

efficacy and effectiveness in the long-term treatment

of schizophrenia. Recent meta-analyses reported the

crucial points in the published randomised, con-

trolled studies (Sartorius et al. 2002). In a systematic

overview and meta-regression analysis of short- and

long-term randomised controlled trials, substantial

heterogeneity was observed in the study results

comparing SGAs to FGAs, which was partially

accounted for by the dose of the FGAs used.

When the dose was about 12 mg/day of haloperidol

(or equivalent), atypical antipsychotics were found

to have no benefits in terms of efficacy or overall

tolerability, but to cause fewer extrapyramidal side

effects (Geddes et al. 2000). In a meta-analysis of

randomised efficacy trials comparing SGAs and

FGAs, and comparing between different SGAs,

effect sizes of clozapine, amisulpride, risperidone

and olanzapine were greater than those of FGAs,

and the effect size of zotepine was marginally geater,

while other SGAs revealed no clear superiority

(Davis et al. 2003). No efficacy difference was

detected among amisulpride, risperidone and olan-

zapine when directly compared to each other. No

evidence was found that the haloperidol dose (or all

FGA comparators converted to haloperidol-equiva-

lent doses) affected these results. In a review of

studies evaluating efficacy and tolerability of olanza-

pine, risperidone, quetiapine and sertindole, super-

iority to placebo was reported (Leucht et al. 1999).

Quetiapine and sertindole were found to be compar-

able to haloperidol, while olanzapine and risperidone

showed slightly superior efficacy in the treatment of

global schizophrenic symptoms. In addition, olanza-

pine and risperidone were found to demonstrate

slight superiority in improvement of negative symp-

toms. All SGAs were noted to be associated with less

frequent EPS measured as the use of antiparkinso-

nian medications compared to haloperidol. A meta-

analysis of all randomised controlled trials in which

SGAs had been compared with low-potency

(equivalent or less potent than chlorpromazine)

FGAs found that as a group, SGAs were moderately

Table I. Recommended dosages of oral antipsychotic medications in long�/term treatment.

Antipsychotic DI1

First-episode patients

(mg/day)

Multi-episode

patients

(mg/day)

Maximal dose2 (acute)

(mg/day)

SGA

Amisulpride (1)�/2 200 400�/800 1200

Aripiprazole 1 15 15�/30 30

Clozapine 2�/(4) 100�/500 200�/600 900

Olanzapine 1 5�/20 10�/20 20*

Quetiapine 2 300�/600 400�/750 750*

Risperidone 1�/2 2�/4 3�/6 16

Ziprasidone 2 80�/160 120�/160 160*

Zotepine 2�/(4) 50�/150 100�/200 450*

FGA

Chlorpromazine 2�/4 200�/500 300�/600 1000

Fluphenazine 2�/3 2.5�/12.5 5�/15 20�/(40)

Flupentixol 1�/3 2�/10 3�/15 60

Haloperidol (1)�/2 1�/5 5�/10 100

Perazine 1�/2 50�/200 100�/300 1000

Perphenazine 1�/3 6�/36 12�/42 56

Pimozide 1�/2 2�/6 2�/8 16

Zuclopenthixol 1�/3 2�/5 2�/25 75

1DI (dose intervals): recommended distribution of the daily dose: once�/1; twice�/2; etc.
2Dosages above the mentioned range are not approved in many countries, but in clinical practice and clinical studies some SGAs (*) are

even dosed higher.
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more efficacious than low-potency antipsychotics,

largely irrespective of the comparator doses used

(Leucht et al. 2003a). Furthermore the observation

has been made that low-potency FGAs in doses

lower than 600 mg/day chlorpromazine (CPZ)

equivalents might not induce more EPS than SGAs.

In this context it is noteworthy that it has never

been claimed that SGAs are generally more effica-

cious than FGAs, but that in terms of global efficacy

they are equally efficacious in positive symptoms and

that they have some advantages in reducing negative,

depressive and cognitive symptoms. The major

advantage of the SGAs is their generally better

EPS tolerability (Correll et al. 2004). The clinical

profile of equal efficacy in positive symptoms and

low risk of extrapyramidal side effects are the main

ingredients of the term ‘atypical neuroleptic’, rea-

lised in the best sense by the first atypical antipsy-

chotic, clozapine (Möller 2000, 2004a). Insofar the

discussion about the advantages of SGAs should not

focus too much on efficacy but more on the

advantages in terms of reduced extrapyramidal side

effects, as well as on the broader spectrum of

efficacy. It should also be noted that meta-analyses

are only one approach of evidence-based medicine,

and that also the traditional qualitative systematic

review of studies is important (Maier and Möller

2005).

Keeping this conflicting points of view in mind,

the available RCTs of SGAs versus FGAs in long-

term treatment are presented and discussed in these

guidelines.

Duration of long-term treatment. Schizophrenia is a

chronic, recurrent disease. One of the main targets

of long-term antipsychotic treatment is thus the

prevention of relapse. The definitions of relapse

vary between studies. For example, relapse has

been defined as hospitalisation for psychopathology

(Tran et al. 1998); an increase of positive symptoms

(three or more BPRS items) which did not respond

to a dose increase (Speller et al. 1997); and

multiple criteria like hospitalisation, increased level

of care and 20% PANSS increase, self-injury, suicide

or homicidal ideation or violent behaviour, or

CGI �/6 (Csernansky et al. 2002). The vast majority

of patients who do not undergo any form of

antipsychotic therapy experience a relapse within

3�/5 years. As a consequence of this finding con-

tinuous neuroleptic treatment was recommended

over a period of several years (Kissling 1991).

When the effects of discontinuing antipsychotic

drugs, either after an acute psychotic episode or

during long-term treatment, are examined, the

subsequent rate of relapse seems to be similar.

Individuals who are well stabilised on maintenance

medication show high rates of relapse when their

antipsychotic is discontinued or switched to placebo

(NICE 2002). Around 20% of individuals will only

experience a single episode (Möller 2004), while a

similar percentage will experience a relapse despite

continued antipsychotic drug treatment. Neverthe-

less, given the fact that there are no reliable

predictors of prognosis or drug response, pharma-

cological relapse prevention should be considered

for every patient diagnosed with schizophrenia.

Possible exceptions are people with very brief

psychotic episodes without negative psychosocial

consequences, and the uncommon patient for

whom all available antipsychotics pose a significant

health risk (NICE 2002). It is clear from the

placebo-controlled RCTs and discontinuation stu-

dies that the efficacy of antipsychotics in relapse

prevention is established (DGPPN 1998; NICE

2002; APA 2004) (Level A). Effective long-term

treatment may be limited by frequent patient pre-

ference for discontinuation of medication and by the

number of side effects reported.

Treatment strategies. The traditional method of long-

term drug treatment of schizophrenia is the con-

tinuation of neuroleptic treatment for one or more

years. Intermittent dosing therapy with neuroleptic

agents and incremental dose reductions until

discontinuation (tapering off), careful observation

and early repeated dose increases at the first signs

Table II. Recommended dosages of depot antipsychotic medications in long-term treatment.

Antipsychotic DI (dose intervals, weeks) First-episode patients (mg) Multiepisode patients (mg)

SGA

Risperidone microspheres 2 25 25�/50

FGA

Flupentixol decanoate 2�/3 20�/40 20�/100

Fluphenazine decanoate 2�/4 6.25�/37.5 12.5�/50

Haloperidol decanoate 4 50�/100 100�/200

Perphenazine decanoate 2�/4 12�/100 50�/200

Zuclopenthixol decanoate 2�/4 100�/200 200�/400

WFSBP Guidelines for Biological Treatment of Schizophrenia 11



of disease were shown to be inferior to continua-

tion treatment as they result in a higher frequency

of relapse and hospital admissions (Schooler

1993; Schooler et al. 1997; Gaebel et al. 2002)

(Level A).

Special aspects of long-term treatment of

schizophrenia

Relapse prevention in first episode patients

Approximately 20% of those patients who experi-

ence a first psychotic episode do not subsequently

experience any new psychotic symptoms. To date,

however, there are no clearly prognostic predictors

or factors which allow any estimation of response

to pharmacological therapy and long-term course.

In a 5-year follow-up study, only 13.7% of patients

with a first episode met full recovery criteria for

2 years or longer (Robinson et al. 2004). Remis-

sion was prediced by a shorter period of psychosis

prior to study entry, and better cognitive function-

ing. Although there has been very little study of

factors that act to maintain recovery in remitted

first-episode patients, evidence suggests that anti-

psychotics are highly effective in prevention of

relapse (APA 2004). In patients for whom anti-

psychotics are prescribed, 1-year relapse risk varies

from 0 to 46%, with relapse rates of patients who

discontinue taking medication being up to five

times higher than for those who continue treat-

ment (e.g., Kane et al. 1982; Crow et al. 1986;

McCreadie et al. 1989; Robinson et al. 1999b)

(Level A). The varying relapse rates found in these

studies may be due to differences in the criteria

used to define relapse, different study populations

and different lengths of follow-up, and could in

part be explained by different adherence to main-

tenance medication. Relapses are even common

during the first 5 years after a first episode of

psychosis, a phase that has been termed the

‘critical period’ (McGorry et al. 2003). In one

study, 82% of first-episode patients relapsed within

5 years (Robinson et al. 1999b). It is essential that

high quality and intensive biopsychosocial care is

provided continuously and assertively during this

critical period. In addition to maintenance anti-

psychotic medication, other potential strategies to

maintain recovery in remitted first-episode patients

include enhancing stress management and elimi-

nating exposure to cannabinoids and psychostimu-

lants (APA 2004). Psychiatrists may experience

pressure from patients and their families to dis-

continue antipsychotic medication after patients

recover from a first episode of schizophrenia, but

follow-up studies indicate that the rate of relapse

after a first episode is relatively high. About

40�/60% of untreated patients relapse within a

year after recovery. Therefore continuation of

medication may play an important role in relapse

preventation.

Efficacy of first-generation antipsychotics. There are

only a few randomised controlled studies available

that compare FGA to placebo in maintenance

treatment and relapse prevention in the special

population of first-episode schizophrenia. A sys-

tematic review identified six randomised controlled

studies evaluating maintenance treatment in these

patients showing efficacy in relapse prevention

(Bradford et al. 2003) (Level A). Maintenance

treatment with fluphenazinedecanoate revealed sig-

nificantly superior efficacy in relapse prevention

compared to placebo (relapse rate in 1 year 0%

with fluphenazine versus 41% with placebo) (Kane

et al. 1982). In another study there were significantly

fewer relapsed patients treated with flupenthixol

decanoate (at least 40 mg/month i.m.), chlorproma-

zine (at least 200 mg/day), haloperidol (at least 3

mg/day), pimozide (at least 4 mg/day) or trifluoper-

azine (at least 5 mg/day) compared to placebo over a

period of 6�/24 months (46 versus 62%) (Crow et al.

1986).

Efficacy of second-generation antipsychotics. In an

ongoing randomised, double-blind, multi-centre

study, risperidone is being compared to low-dose

haloperidol in the first treatment year, and con-

tinued neuroleptic treatment to prodrome-based

early intervention (intermittent treatment) in the

second year. Preliminary results demonstrate

that treatment in first-episode schizophrenia is

effective under both neuroleptics; however, these

patients are at high risk for treatment drop-out

(Gaebel et al. 2004). Based on the results and

extension phases of acute treatment studies in

first-episode patients, and on subsets of patients

of maintenance studies with SGAs, it was con-

cluded that SGAs also have similar or superior

efficacy compared to FGAs in the long-term

management of first-episode schizophrenia.

In a randomised double-blind study comparing

risperidone and haloperidol, psychopathology scores

and disease severity improved significantly, with no

significant differences between groups (Schooler

et al. 2005). The median time to relapse was

significantly greater in the risperidone group. There

were significantly more extrapyramidal signs and

symptoms and adjunctive medication use in the

haloperidol group, and greater prolactin elevation in

the risperidone group. However, RCTs for this

population comparing other SGAs to placebo or to
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FGAs are still lacking and the evidence for efficacy of

SGAs in terms of relapse prevention in first-epiode

patients is limited (Level B). Currently, some RCTs

comparing SGAs with FGAs in the maintenance

treatment of first-episode patients are underway

(e.g., EUFEST).

Dosage. If a patient has improved with a particular

medication regimen, continuation of that regimen

and monitoring are recommended for at least 6

months (stabilisation phase) and at least 1 year

with lowered dose, if possible (DGPPN 1998; APA

2004). Premature lowering of dose may lead to a

recurrence of symptoms and relapse. Most guide-

lines recommend lower dosages for first-episode

schizophrenia than for multiepisode or chronic

patients, although the empirical basis for this

recommendation is sparse. This strategy may

result from increased side effects observed in

first-episode patients, especially a higher vulner-

ability to EPS (see section on acute phase treat-

ment). Therefore in maintenance therapy dosages

at the lower end of the dose range are recom-

mended.

Duration of treatment. At least 1�/2 years of main-

tenance treatment with antipsychotic medication is

recommended for remitted patients after a first

episode (e.g., DGPPN 1998; NICE 2002; APA

2004). Although this may be longer than current

practice in many settings, it is recommended be-

cause the social deterioration and potential losses

following a relapse may be severe. Although this

recommendation was made by a consensus of

experts in the field, the empirical basis for this

strategy is currently sparse and will remain so until

more well-designed double-blind randomised stu-

dies in first-episode schizophrenia are conducted

(Gaebel et al. 2004). However, recent data suggest

that even in patients who initially respond well to

treatment, relapse risk is unacceptably high

(Schooler et al. 2005). There are considerations

that the severity of the first episode and the level

of remission may be additional parameters deter-

mining the recommended duration of treatment

in first-episode schizophrenia. Patients with full

remission may be tapered off after 12 months

(Gaebel et al. 2002), and patients who have experi-

enced a more severe episode or were slow to respond

should be maintained for 24 months or even longer

(Level D). Based on the argument of the high relapse

rate, a longer duration of relapse prevention by

continuing antipsychotic medication regimen is

being discussed (Robinson et al. 2004; Schooler

et al. 2005).

Relapse prevention in multiepisode patients

In multiepisode patients strategies of relapse pre-

vention, dosage and duration of treatment may differ

from those in first-episode patients. After a number

of relapses the probability of achieving full remission

may be reduced.

Efficacy of first-generation antipsychotics. The efficacy

of typical antipsychotic medications in relapse pre-

vention has been demonstrated in numerous studies.

Approximately 70% of patients who receive no active

antipsychotic therapy experience a further relapse in

the following year, whereas the relapse rate in

patients treated with conventional neuroleptic agents

is approximately 30% (Davis 1975). After 2 years,

approximately 80% of non-treated and 50% of

treated patients relapse once more (APA 1997;

NICE 2002). In a meta-analysis of 35 RCTs, relapse

was reported in 55% of those who were randomised

to receive placebo, but in only 21% of those

receiving conventional antipsychotics (Davis et al.

1993) (Level A). Reviewing antipsychotic withdra-

wal studies, the mean cumulative relapse rate in the

withdrawal groups was 53% (follow up of 6�/10

months) compared with 16% (follow up of 8

months) during maintenance therapy (Gilbert et al.

1995) (Level A). Over a period of several years,

continuing treatment with conventional antipsycho-

tics can reduce the risk of relapse by up to two thirds

(Kissling 1991).

Efficacy of second-generation antipsychotics. A meta-

analysis including six double-blind RCTs comparing

SGAs with placebo clearly demonstrated efficacy for

SGAs in relapse prevention (Leucht et al. 2003b)

(Level A). Overall, in relapse prevention atypical

antipsychotic medications are markedly superior as a

group compared with placebo, whereby this super-

iority has been demonstrated in individual studies

for olanzapine, ziprasidone and zotepine, but not for

amisulpride (NICE 2002).

Compared with typical antipsychotic medications,

a meta-analysis of 11 double-blind RCTs revealed

slight but significant superiority of atypical antipsy-

chotic medications as a group in terms of their

efficacy in relapse prevention compared to FGAs

(Leucht et al. 2003b) (Level A). The annual addi-

tional risk reduction for relapse was 8% (35%

reduction of the relative risk for relapse), if atypical

rather than typical antipsychotic medications were

used. It remained unclear whether the advantages of

atypical antipsychotic medications in relapse preven-

tion were due to better efficacy, better tolerability or

better compliance. For pooled data from the single

studies, only risperidone (Csernansky et al. 2002;
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Marder et al. 2003) and olanzapine (Tran et al.

1998), but not clozapine (Essock et al. 1996a,b;

Rosenheck et al. 1999a,b, 2000; Tamminga et al.

1994) or amisulpride (Speller et al. 1997), were

shown to be significantly superior to FGA (Leucht

et al. 2003b). Although the relapse rate was not

significantly reduced, clozapine treatment was asso-

ciated with a longer stay in the community setting

(Leucht et al. 2003b) and lower readmission rates

(Essock et al. 1996a,b). In a naturalistic study the

time to readmission for patients discharged with

atypical (risperidone, olanzapine) and typical neu-

roleptics was measured over two years (Rabinowitz

et al. 2001) (Level C). The readmission rate

favoured the second-generation antipsychotics.

There were significantly fewer relapses under risper-

idone and olanzapine compared with haloperidol,

but not in comparison to other atypical antipsychotic

medications (Leucht et al. 2003b). In a 3-year

naturalistic study, risperidone and olanzapine de-

monstrated lower relapse rates than haloperidol and

quetiapine (Dossenbach et al. 2005) (Level C).

Dosage. A number of studies investigated treatment

regimens where lower dosages of FGAs were used in

maintenance therapy than during acute treatment.

The results showed that, compared with continuous

therapy, relapse rates increased slightly within ac-

ceptable limits (e.g., Hogarty et al. 1988; Dixon

et al. 1995) (Level A). The lower dosages were,

however, associated with a more favourable side

effect profile and better compliance. A further

strategy is low-dose, continuous depot medication

and additional administration of oral medication

upon the occurrence of early prodromal signs. This

method appears to be suitable for making low-dose

therapies more effective and safer (Marder et al.

1994) (Level D).

Duration of treatment. After the first relapse, main-

tenance therapy should last at least 2�/5 years (NICE

2002; APA 2004) (Level D). This recommendation

is based on clinical experience, withdrawal studies

and follow-up studies showing that 5 years after an

acute episode may be a critical period for relapse.

However, there are no studies longer than 5 years in

the literature and clinical experience with individual

patients treated by the same clinican is also sparse.

Nevertheless, the duration of treatment should be

determined on an individual basis, taking into

account the patient’s motivation, the psychosocial

situation and the additional care being given. In-

definite continuation of antipsychotic medications is

recommended for patients with a history of serious

suicide attempts or violent, aggressive behaviour and

very frequent relapses.

Early intervention. Early intervention when prodro-

mal symptoms appear can be effective in preventing

relapse and rehospitalisation, and is part of psychia-

tric management. Studies have shown that relapse is

usually preceded by the appearance of prodromal

symptoms, which may last a few days, several weeks,

or longer. The prodomal phase of relapse usually

consists of moderate to severe dysphoric symptoms,

such as tension and nervousness, eating less, diffi-

culty concentrating and remembering, trouble sleep-

ing, and depression, and it may also include mild

psychotic symptoms and idiosyncratic behaviours.

Such changes preceding relapse indicate either the

emergence of new symptoms or increases in symp-

toms that were already present at baseline. In

addition to symptoms, changes in observable beha-

viours are noted by some patients and families.

Examples include social withdrawal, wearing ma-

keup in excessive or bizarre ways, and loss of concern

about one’s appearance (APA 1997). Controlled

studies have demonstrated that specific programmes

to educate patients and families about prodomal

symptoms and early intervention when symptoms

occur can be helpful in reducing relapse rates (APA

1997, 2004) (Level B). One part of early intervention

may also be to reinstall pharmacological treatment if

withdrawn, or to increase the dose of the current

antipsychotic. Despite neuroleptics the use of ben-

zodiazepines may be helpful to reduce the anxiety

and tension often associated with a beginning relapse

(Carpenter et al. 1999; APA 2004) (Level C).

Improvement of symptoms

Beside relapse prevention, goals of long-term treat-

ment are to ensure that symptom control is sus-

tained, that the patient is maintaining or improving

the level of functioning and quality of life, that

increases in symptoms or relapses are effectively

treated, and that monitoring for adverse treatment

effects continues. As a consequence of these aims of

long-term treatment, many studies have not only

evaluated the efficacy of antipsychotics in terms of

relapse prevention, but also in terms of symptomatic

improvement.

Efficacy of first-generation antipychotics. Meta-analyses

of double-blind RCTs revealed superior efficacy for

symptom improvement and global clinical outcome

for haloperidol (Joy et al. 2004) and chlorpromazine

(Thornley et al. 2004) compared to placebo. Several

guidelines refer to these results (e.g., APA 1997).

Efficacy of second-generation antipychotics. Amisulpride

(400�/1000 mg/day) demonstrated comparable effi-

cacy in improvement of positive symptoms and
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global pschopathology compared to risperidone (4�/

10 mg/day) over 6 months, and demonstrated better

overall response (Sechter et al. 2002). Similar

results, including superior improvement in negative

symptoms, were observed in a 12-month, double-

blind RCT of amisulpride (200�/800 mg/day) versus

haloperidol (5�/20 mg/day) (Colonna et al. 2000). In

an RCT in patients with predominantly negative

symptomatology, amisulpride at low doses was also

superior in improving negative symptoms (Speller

et al. 1997). Therefore amisulpride was concluded

to be more effective in the control of psychotic

symptoms and improving quality of life and social

functioning than haloperidol (Lecrubier et al. 2002).

In addition another RCT revealed similar improve-

ment with amisulpride compared to olanzapine

(Mortimer et al. 2004). In summary, there is

convincing evidence for the efficacy of amisulpride

in improving symptoms in chronic schizophrenia

(Level A).

In RCTs of 6�/12 months duration, aripiprazole

(15�/30 mg/day) revealed superiority in symptom

improvement compared to placebo (Pigott et al.

2003), and comparable efficacy compared to halo-

peridol (Kasper et al. 2003) and olanzapine (Kujawa

et al. 2004) in positive symptoms; at doses of 30 mg/

day it showed slightly superior improvement in

negative symptomatology compared to haloperidol

(Kasper et al. 2003). In summary, there is good

evidence for the efficacy of aripiprazole for the

treatment of chronic schizophrenia (Level A).

Clozapine revealed superiority in improving posi-

tive symptoms during a long-term RCT (over 6

months) compared to haloperidol (Kane et al.

2001), an effect that could be confirmed in further

open trials (Essock et al. 1996a,b; Rosenheck et al.

1999a,b). Clozapine showed its ability to improve

significantly negative symptoms compared to FGAs

in an open, 1-year study (Meltzer et al. 1989). In

summary, there is fair research-based evidence for

the efficacy of clozapine in improving symptoms of

chronic schizophrenic patients over a long time

(Level B).

Quetiapine showed improvement of symptoms and

continued efficacy in open trials in long-term treat-

ment, including negative symptomatology (Buckley

2004; Cheer and Wagstaff 2004; Kasper et al. 2004),

and comparable efficacy, e.g., to risperidone (Mul-

len et al. 2001). However, double-blind RCTs are

lacking to date. There is only very limited evidence

for efficacy of quetiapine in the long-term treatment

of schizophrenia (Level C).

Superiority in improving positive symptoms was

observed for olanzapine (5�/20 mg/day) compared to

haloperidol (5�/20 mg/day) (Tollefson et al. 1997).

Furthermore, two extension phase studies showed

superior improvement in negative symptoms, quality

of life and social functioning (Revicki et al. 1999;

Hamilton et al. 2000). Comparable efficacy in

positive symptoms and superiority in improvement

of negative symptoms was found in comparison to

risperidone (mean dose 7 mg/day) (Tran et al.

1997), but this finding with respect to negative

symptomatology could not confirmed in a later 12-

week study using a lower risperidone dosage (Conley

and Mahmoud 2001). Compared to fluphenazine,

olanzapine showed superior improvement in positive

symptoms and global psychopathology (Dossenbach

et al. 2004). To summarise, there is convincing

evidence for the efficacy of olanzapine in long-term

treatment (Level A).

Additionally risperidone demonstrated either

superiority with a flexible dosage option

(Csernansky et al. 2002) or comparable efficacy

(Marder et al. 2003) compared to haloperidol in two

2-year, double-blind RCTs. In a non-comparative

open trial in first-episode patients, low-dose risper-

idone (lower than 6 mg/day) was concluded to be

effective and well tolerated, and significant improve-

ments could be maintained over 1 year of treatment

(Huq et al. 2004). In summary there is good

evidence for the efficacy of risperidone in long-

term treatment (Level A).

In a 28-week RCT, ziprasidone (80�/160 mg/day)

showed a similar outcome with respect to positive

symptoms and superiority in improving negative

symptoms compared to haloperidol (5�/15 mg/day)

(Hirsch et al. 2002). A double-blind RCT compar-

ing ziprasidone with placebo showed significant

advantages for ziprasidone in patients with predo-

minant negative symptomatology after a 1-year

treatment (Arato et al. 2002). In summary, there is

fair researched-based evidence for the efficacy of

ziprasidone in the long-term treatment of chronic

schizophrenic patients (Level B).

Zotepine revealed superior improvement in posi-

tive but not negative symptoms compared to placebo

in a 26-week RCT (Cooper et al. 2000). Compared

to haloperidol zotepine showed greater reduction in

negative symptomatology (Barnas et al. 1992). In

summary, there is limited evidence for the efficacy of

zotepine in long-term treatment of chronic schizo-

phrenic patients (Level B).

In an 18-month RCT comparing the relative

effectiveness of a first-generation antipsychotic,

perphenazine, with different newer antipsychotics

(CATIE study), the time to the discontinuation of

treatment for any cause (mostly inefficacy or side

effects) was significantly longer in the olanzapine

(7.5�/30 mg/day) group than in the quetiapine (200�/

800 mg/day) or risperidone (1.5�/6 mg/day) group,

but not in the perphenazine (8�/32 mg/day) or
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ziprasidone (40�/160 mg/day) group. It was con-

cluded that olanzapine was most effective in terms of

the rates of discontinuation, and the efficacy of the

conventional antipsychotic agent perphenazine ap-

peared similar to that of quetiapine, risperidone, and

ziprasidone (Lieberman et al. 2005). The conclu-

sions of the study seem questionable due to the fact

that the results may be biased as patients with tardive

dyskinesia were excluded from the perphenazine

group after randomisation. For this reason the

advantages of the SGAs over the FGA (perphena-

zine) may have been underestimated.

Long-acting depot medication

Poor and partial adherence to antipsychotic treat-

ment is a major problem in the long-term manage-

ment of schizophrenia. A direct relationship between

partial medication adherence and hospitalisation risk

could be demonstrated (Weiden et al. 2004). The

development of long-acting depot antipsychotics

therefore provided an important option, especially

in the management of partial nonadherence.

Long-acting depot antipsychotics mostly consist

of an ester of the neuroleptic agent in an oily solution

which has to be administered by deep intramuscular

injection. Following injection, the drug is slowly

released from the injection site. This allows relatively

stable plasma drug levels to be achieved over long

periods, allowing the injections to be given every 2�/

4 weeks. Disadvantages of the depot formulation are

a diminished flexibility of administration, with

adjustment to the optimal dosage being a protracted

and uncertain process, and the risks of pain,

oedema, pruritis and sometimes a palpable mass at

the injection site. Nevertheless, some people receiv-

ing depot antipsychotics prefer them to oral anti-

psychotics, largely because they consider them to be

more convenient (Walburn et al. 2001) (Level A).

While in placebo-controlled studies there is only

proven efficacy of fluphenazine decanoate and ris-

peridon microspheres in relapse prevention (Adams

et al. 2001; Kane et al. 2003), the evidence for other

depot formulations is assumed because their oral

forms displayed sufficient effectiveness in preventing

relapse in long-term treatment, e.g., haloperidol (Joy

et al. 2004). A systematic review concluded that in

mirror-image studies the number of hospitalisations

decreased after initiation of depot medication in

schizophrenic patients who had previously been

taking solely oral antipsychotics (Davis et al. 1994)

(Level C). In a meta-analysis there was no clear

evidence that depot antipsychotics differ signifi-

cantly from oral conventional antipsychotics in terms

of relapse rates, numbers of participants leaving the

study early or side effects (David and Adams 2001)

(Level A). The meta-analysis includes studies of as

short a duration as 6 weeks, which may not reflect

real aspects of long-term treatment with a long-

acting medication. Long-acting depot antipsychotics

do not appear to be associated with an increased risk

of movement disorders compared to oral conven-

tional antipsychotics. Further results of this meta-

review referring to 92 RCTs involving five depot

preparations (flupentixol decanoate, fluphenazine

decanoate, haloperidol decanoate, pipotiazine pal-

mitate and zuclopenthixol decanoate) were that

there is some limited evidence to suggest that depot

medications, as compared to oral conventional

antipsychotics, may confer some advantages in terms

of global functioning. There was no convincing

evidence for the superiority of any one type of depot,

although some limited evidence suggests that zuclo-

penthixol decanoate may be associated with a lower

risk of relapse than either flupentixol decanoate or

haloperidol decanoate. In addition, the use of

fluphenazine decanoate may be associated with a

greater risk of movement disorders (as indicated by

the use of anticholinergic drugs) relative to the other

depots. The use of low-dose depot preparations was

found to be less effective than standard doses, but

high-dose depot medications did not appear to be

more effective.

A pharmacokinetic approach could be particularly

valuable because there is a high interindividual

variability in plasma levels using standard dosages

of long-acting preparations, as in the case of

haloperidol decanoate (Altamura et al. 2003).

When switching from oral to parenteral administra-

tion of the same antipsychotic (e.g., haloperidol),

comparable plasma levels may not be reached. This

can account for early relapse or poor response to a

long-acting antipsychotic treatment (Altamura et al.

1990). In addition plasma levels may be useful to

predict and explain unwanted side effects of depot

antipsychotics (Altamura et al. 1985).

Long-acting risperidone is the first and, at the

time of development of this guideline, the only

available atypical antipsychotic in depot formula-

tion. The preparation consists of an aequeous

suspension of microspheres comprising risperidone

and a biodegradable copolymer, and the injection

interval is 2 weeks. With this new mechanism,

significant release of risperidone starts 3 weeks after

the first injection, and is followed by gradual and

sustained release for 4�/6 weeks after the first

injection (Harrison and Goa 2004). There is evi-

dence for superior efficacy compared to placebo

(Kane et al. 2003b) (Level C), no significant

difference compared to oral risperidone in short- to

medium-term RCTs (Harrison and Goa 2004)

(Level C), and limited evidence for long-term effec-
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tiveness in a 1-year open label trial comparing two

different doses (25 vs. 50 mg) of long-acting

risperidone (Fleischhacker et al. 2003). However,

long-term studies comparing long-acting risperidone

to oral antipsychotics are still needed.

Summarised recommendations for long-term treatment

Antipsychotic medications substantially reduce the

risk of relapse in the stable phase of illness and are

strongly recommended. The choice of long-term

medication should be made jointly by the patient

and the clinician based on adequate information

about the benefits and side effects (e.g., NICE 2002;

APA 2004). If possible and required, family mem-

bers, caregivers and in some cases advocates should

also be included in the decision process. In long-

term treatment, the antipsychotic medication which

was able to achieve remission with the most favour-

able side effect profile should be given. Deciding on

the dose of an antipsychotic medication during the

stable phase is complicated by the fact that there is

no reliable strategy available to identify the mini-

mum effective dose to prevent relapse. There is no

evidence that high mainentenance doses (e.g., more

than 600 mg CPZ equivalents for FGAs) are more

effective in preventing relapse than standard doses.

First-episode patients may require lower doses in

relapse prevention than multiepisode patients. The

lowest dose should be chosen at which preferably no

side effects occur, the risk of relapse seems to be

optimally reduced and, if symptoms are still present,

suppression of these is optimised. Side effects have

to be assessed and, if necessary, pharmacotherapy

has to be adjusted. Second-generation antipsycho-

tics have proven similar or superior efficacy in

preventing relapse and suppression (or even im-

provement) of symptoms compared to FGAs (avail-

able studies of the specific agents suppy evidence for

periods of up to 2 years). Due to the decreased risk

of EPS, especially tardive dyskinesia, and, as ob-

served in most studies, the superior efficacy in

improving negative, cognitive and depressive symp-

toms together with at least comparable (for some

agents, e.g., risperidone, olanzapine, superior) effi-

cacy in relapse prevention, second-generation anti-

psychotics should be preferred in long-term

treatment (e.g., NICE 2002). It is not recommended

to change from a typical to an atypical neuroleptic

agent if there is currently good symptom control and

no occurrence of severe side effects (DGPPN 1998;

NICE 2002; APA 2004), although the probable

decreased risk of tardive dyskinesia when switching

to an atypical agent should be discussed with the

patient. As continuous dosing strategies revealed

superiority compared to intermittent-dose strategies,

continuous oral administration of an antipsychotic

medication is preferable to other treatment strate-

gies. In all cases, the prodromal signs of relapse

should be regularly monitored and a dose adjust-

ment made if relapse is imminent. In stable remis-

sion, and if there are valid reasons against continuing

long-term medication (e.g., due to lack of accep-

tance), relapse prevention with intermittent antipsy-

chotic treatment and prodrome-based early

intervention can be attempted, particularly in first-

episode patients with a favourable prognosis. In this

type of strategy, it is important that the patient

should detect his or her own early warning signs

through the exchange of views in self-help groups

and the development of an individual crisis network.

Atypical or typical depot preparations should be a

treatment option when a patient expresses a pre-

ference for such treatment because of its conveni-

ence, or an essential part of a treatment plan in

which the avoidance of covert non-adherence with

antipsychotic drugs is a clinical priority (Level D). As

a consequence of side effects or as a result of

discussions with the patient, low-dose continuous

depot medication may be advisable if oral medica-

tion is added in case of early prodromal signs of

relapse (Level D). For optimum effectiveness in

preventing relapse, depot preparations should be

prescribed within the standard recommended do-

sage and interval range (Level A). It may be good

clinical practice that before depot medication is

applied test doses of the oral form should be used

to avoid unexpected severe side effects. Randomised,

control-group studies to determine the advantages of

depot preparations of atypical neuroleptics com-

pared to depots of typical neuroleptics are still

needed. At the moment it can only be assumed

that the advantages of atypical neuroleptics are also

present in their depot formulation.

Special considerations in long-term treatment

Negative symptoms

Negative symptoms may often dominate the long-

term course of schizophrenia and are more relevant

for the outcome than positive symptoms. It is

important for further therapeutic strategies to differ-

entiate negative symptomatology into primary

negative symptoms, and secondary negative symp-

toms as a consequence of positive symptoms (e.g.,

social withdrawal because of paranoid ideas), due

to EPS (e.g., neuroleptic-induced akinesia), depres-

sive symptoms (e.g., postpsychotic or pharmaco-

genic depression) or environmental factors (e.g.,

social understimulation due to hospitalism)

(Carpenter et al. 1985). Treatment of schizophrenia
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with predominantly negative symptoms was already

described elsewhere (see Part 1 of these guidelines:

acute treatment of schizophrenia, Falkai et al. 2005).

Unfortunately most trials were carried out in

patients experiencing acute exacerbations or pre-

senting with a mixture of positive and negative

symptoms, and therefore the improvement of nega-

tive symptoms could be interpreted at least partially

as a decrease in secondary negative symptoms

(Möller 2003). Relevant aspects for the efficacy of

long-term treatment of negative symptoms are

repeated in the following section.

Efficacy of first-generation antipsychotics. In most long-

term studies there is improvement of negative

symptoms with FGAs but the trials mainly focus

on positive symptoms (Davis et al. 1989; Dixon et al.

1995) (Level A). There were no studies in patients

with predominantly negative symptoms comparing

FGAs with placebo.

Efficacy of second-generation antipsychotics. Amisul-

pride was associated with greater improvement in

negative symptomatology compared to haloperidol

in a 1-year, double-blind randomised maintenance

study with flexible doses (Colonna et al. 2000).

Selecting patients with predominantly negative

symptoms, a randomised, double-blind, long-term

trial comparing six dose levels of amisulpride with

haloperidol revealed better, but no significantly

superior improvement in negative symptoms after

1-year treatment in favour of amisulpride (Speller et

al. 1997). Additionally, two short-term RCTs dis-

played better efficacy of amisulpride in the treatment

of negative symptoms compared to placebo in a

patient sample suffering predominantly from persis-

tent negative symptomatology (Palliere-Martinot et

al. 1995, Danion et al. 1999). In three small RCTs

comparing amisulpride with FGAs in patients with

predominantly negative symptoms (Pichot and

Boyer 1989; Speller et al. 1997), there was only a

trend in favour of amisulpride but no statistical

difference. Nevertheless, with respect to the placebo-

controlled studies there is evidence that treatment

with amisulpride is effective in improving negative

symptoms at a dose range of 50�/300 mg/day in long-

term outcome (Level A).

Aripiprazole demonstrated superior efficacy in

improvement of negative symptoms over 6 months

in a placebo-controlled RCT (Pigott et al. 2003).

Pooled data of two 52-week RCTs comparing

aripiprazole 30 mg/day to haloperidol 10 mg/day

showed superior improvement in negative sympto-

matology in favour of aripiprazole (Kasper et al.

2003). In summary, although there is evidence

for efficacy in treating negative symptoms in the

long-term course (Level A), there is no clear

experience with aripiprazole in patients with pre-

dominantly negative symptoms.

Clozapine was found to be effective in open, non-

comparative (short-term) trials in treatment refrac-

tory patients mostly suffering from long-term

chronic schizophrenia with more or less predomi-

nant negative symptoms (Meltzer et al. 1989;

Lindenmayer et al. 1994), superior in a double-

blind trial compared to chlorpromazine (Kane et al.

1988), not significantly superior to haloperidol in

one study (Breier et al. 1994), but clinically mod-

estly superior in a more recent short-term double-

blind multicomparative RCT clozapine (Volavka

et al. 2002). In an open prospective study over 6

months (Spivak et al. 2003) and a double-blind trial

over 12 months (Rosenheck et al. 1998), clozapine

revealed superiority in reducing negative symptoms

compared to haloperidol. While one meta-analysis

found that there is slight significant evidence for

superiority of clozapine compared to FGAs in the

treatment of negative symptoms (Wahlbeck et al.

1999), another meta-analytic review reported an

advantage of clozapine in this regard evaluating its

efficacy in treatment-resistant patients (Chakos et al.

2001), both mostly evaluating short-term studies. In

summary, although there is evidence for efficacy in

treating negative symptoms (Level A), there is no

experience with clozapine in patients with predomi-

nantly negative symptoms and only little experience

treating negative symptoms over a long-term course.

Olanzapine displayed efficacy in treating negative

symptoms in a 24-week extension study, but there

was no statistically significant difference between

olanzapine and haloperidol in reducing negative

symptoms (Hamilton et al. 1998). A path-analysis

of acute-phase studies found that most of the

changes in negative symptoms could not be ex-

plained by other compounds (positive symptoms,

depression, EPS) (Tollefson et al. 1997). One 28-

week RCT demonstrated superiority of olanzapine

(mean dose 17.2 mg/day) in improving negative

symptoms compared to risperidone (mean dose 7.2

mg/day) (Tran et al. 1997). In summary, although

there is evidence for efficacy in treating negative

symptoms (Level A), there is no clear experience

with olanzapine in patients with predominantly

negative symptoms, and only limited experience in

treating negative symptoms over a long-term course

(Level B).

Quetiapine produced significantly superior im-

provement in negative symptoms compared to

placebo in acute-phase RCTs (Arvanitis et al.

1997; Small et al. 1997). Quetiapine showed im-

provement of symptoms and continued efficacy in

open trials in long-term treatment including negative
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symptomatology (Buckley 2004; Cheer and Wagstaff

2004; Kasper et al. 2004), and comparable efficacy,

e.g., to risperidone (Mullen et al. 2001). Overall,

there is very limited evidence for efficacy of quetia-

pine in the treatment of negative symptoms in the

long-term course (Level C).

Risperidone showed superior efficacy on negative

symptomatology compared to haloperidol in a main-

tenance study (Csernansky et al. 2002) and inferior

efficacy compared to olanzapine (Tran et al. 1997).

A meta-analyis of the pooled results from six double-

blind acute-phase RCTs comparing risperidone to

FGAs found that risperidone showed significantly

superior improvement in negative symptoms (Car-

man et al. 1995), and there is evidence from multiple

open, long-term studies for the efficacy of risper-

idone in treating negative symptomatology. In sum-

mary there is evidence for efficacy in treating

negative symptoms (Level B), but no clear experi-

ence in patients with predominantly negative symp-

toms.

Ziprasidone showed significantly superior improve-

ment of negative symptoms compared to placebo in

a double-blind, randomised, extension study over 1

year including patients with chronic schizophrenia

presenting predominantly negative symptoms (do-

sage 40, 80 and 160 mg/day) at endpoint (Arato

et al. 2002). In summary there is limited evidence

for efficacy in treating negative symptoms over long-

term course and in patients with predominantly

negative symptoms (Level C).

Zotepine revealed inconsistent efficacy in achieving

superior improvement of negative symptoms com-

pared to FGAs in acute-phase RCTs (Möller 2003).

A placebo-controlled study in patients with predo-

minant negative symptoms failed to demonstrate

efficacy of zotepine (Möller et al. 2004). A relapse-

prevention, double-blind RCT displayed no signifi-

cant differences compared to placebo with respect to

negative symptomatology over 26 weeks (Cooper et

al. 2000). In summary, there no evidence for efficacy

of zotepine in treating negative symptoms over the

long-term course and in patients with predominantly

negative symptoms.

Efficacy of antidepressive agents. Antidepressants are

used as adjunctive treatment to atypical antipsycho-

tic agents in patients with predominantly negative

symptoms (APA 2004). The role of this strategy still

remains unclear because the available studies (most

of them performed with selective serotonin reuptake

inhibitors, SSRIs) are inconsistent and often lack

high methodological standards (Siris 2003; Möller

2004b). An earlier RCT indicated, for example, that

imipramine added to long-acting FGAs may provide

benefits in negative symptoms in stable outpatients

(Siris et al. 1991). Marprotiline revealed no signifi-

cant difference in a double-blind crossover study

(Waehrens and Gerlach 1980). In six placebo-

controlled studies of SSRIs for negative symptoms,

one reported a modest advantage of fluoxetine 20

mg/day added to long-acting injectable antipsychotic

medication (Goff et al. 1995), and another reported

significantly superior improvement in negative

symptoms with fluoxetine (Spina et al. 1994), while

four found no advantage for SSRIs, compared with

placebo, in patients receiving fluoxetine combined

with ongoing clozapine (Buchanan et al. 1996),

and fluoxetine (Arango et al. 2000), citalopram

(Salokangas et al. 1996), or sertraline (Lee et al.

1998) added to FGAs. Four controlled studies of

adjunctive fluvoxamine (100 mg/day) found positive

results (Silver and Nassar 1992; Silver and Shmu-

gliakov 1998; Silver et al. 2000, 2003), while there

was no benefit for marprotiline (100 mg/day) added

to antipsychotic treatment (Silver and Shmugliakov

1998). In a double-blind, placebo-controlled study

mirtazapine demonstrated superior improvement in

negative symptomatology after 6 weeks (Berk et al.

2001). In contrast, reboxetine (8 mg/day) showed no

effects on negative symptoms in a double-blind,

placebo-controlled trial (Schutz and Berk 2001).

Overall, the evidence for efficacy of antidepressants

in treating negative symptoms of schizophrenia is

limited (Level C), especially when taking into con-

sideration the fact that in some cases it is difficult to

differentiate the improvement in depressive symp-

toms from negative symptoms. Since most of the

studies were performed in combination with FGAs,

it is possible that the findings might be different with

SGAs, although this possibility seems unlikely (APA

2004).

Efficacy of other medications. Earlier reports indicated

that lithium augmentation to antipsychotics im-

proved negative symptoms specifically (Small et al.

1975; Growe et al. 1979), but this finding could not

be confirmed in later trials and meta-analyses (e.g.,

Leucht et al. 2004). There is some evidence for

adding glutamatergic agents, e.g., d-cycloserine

(Möller 2003; APA 2004), and for the combination

of adjunctive d-serine with FGAs or risperidone in

treating negative symptoms (Tsai et al. 1998). In

addition, there is no clear evidence for the efficacy of

oestrogen augmentation or augmentation with cog-

nitive enhancers, but pilot studies demonstrated

encouraging results for improvement (Möller 2003).

Recommendations. SGAs should be preferred for the

treatment of negative symptoms in the long-term

course (Level A). Of the atypical compounds,

amisulpride demonstrated advantages in patients
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with predominantly negative symptoms (Level A),

but there is only limited experience in long-

term treatment. In cases of inadequate response

comedication with SSRIs (Level B) and possibly

mirtazapine (Level C) may be beneficial. The

pharmacokinetic interactions with SSRIs have to

be considered carefully. Add-on therapies with

glutamatergic agents or oestrogen may be discussed

as experimental approaches.

Cognitive symptoms

Neurocognitive deficits have been recognised as an

important feature, or even a core deficit, of schizo-

phrenia. Cognitive functioning is a correlate of

global and specific functional outcome in schizo-

phrenia, and cognitive impairments account for

significant variance in measures of functional status

(Green 1996). SGAs have been reported to have

more beneficial effects on cognitive functioning than

FGAs, although the methodology used to assess

cognitive deficits in schizophrenia has been deficient

in many clinical studies (Harvey and Keefe 2001).

The improvement of neurocogitive deficits is con-

sidered as a major target of long-term treatment,

with growing importance in the last years.

Efficacy of first-generation and second-generation

antipsychotics. FGAs demonstrated in reviews and

most studies only minor beneficial effects on cogni-

tion (e.g., Cassens et al. 1990; Sharma 1999),

whereby inappropriately large dose ranges, com-

bined with EPS or concomitant anticholinergic

medication, may have had a negative effect on

cognition. In a meta-analysis including studies

comparing the effects of FGAs to those of placebo

or no medication, modest to moderate gains in

multiple cognitive domains were found for FGAs

(Mishara and Goldberg 2004). A meta-analysis of 20

clinical trials (consisting of 11 switching studies, four

comparative randomised open studies and five

randomised double-blind studies) revealed evidence

that SGAs show superior improvement in essential

aspects of cognition compared to FGAs (Harvey and

Keeefe 2001) (Level A). This could be confirmed for

some cognitive domains in a randomised double-

blind study comparing olanzapine, risperidone, clo-

zapine and haloperidol in patients with a history of

suboptimal response to conventional antipsychotics

(Bilder et al. 2002). A systematic review showed

superior beneficial effects on neurocognition in

patients treated with SGAs (clozapine, risperidone,

olanzapine, quetiapine and zotepine) compared to

FGAs, although some studies provided conflicting

results and there was a variety of methodological

limitations (Weiss et al. 2002). In addition, a

randomised double-blind study demonstrated com-

parable cognitive-enhancing effects relative to pre-

vious treatment (mostly haloperidol or risperidone)

in acutely ill inpatients treated with olanzapine or

ziprasidone (Harvey et al. 2004).

In contrast to the above results, risperidone (6 mg/

day) compared to low-dose haloperidol (5 mg/day)

showed no superior improvement of neurocognitive

deficits over a 2-year period in a randomised,

double-blind study (Green et al. 2002). In a

randomised, double-blind trial in first-episode psy-

chosis, olanzapine (mean 9.6 mg/day) demonstrated

only a small advantage with respect to neurocogni-

tive deficits compared to low-dose haloperidol

(mean 4.6 mg/day) (Keefe et al. 2004).

Recommendations. In schizophrenic patients with

cognitive deficits SGAs provide an at least modest

beneficial effect on neurocognitive functions com-

pared to FGAs (Level A), although some studies

revealed conflicting results. Adjunctive medications,

previous treatments and doses of FGAs have to be

taken into consideration before switching to SGAs to

improve neurocognition.

Depressive symptoms

Depressive symptoms may occur in all phases of

schizophrenia, especially as postpsychotic depres-

sion, and may contribute to the residual symptoms

of schizophrenia, whereby the proportion of patients

with schizophrenia who also manifest depression

ranges from 7 to 75% (Siris 2000). Depressive

symptoms have to be distinguished from side effects

of antipsychotic medications (including medication-

induced dysphoria, akinesia and akathisia), and the

primary negative symptoms of schizophrenia (APA

2004). Some FGAs (e.g., thioridazine) (Dufresne

et al. 1993) and SGAs are discussed as being effective

in treating depressive symptoms in schizophrenia. It

is suggested that SGAs are superior to FGA in this

regard; however, evidence is limited (e.g., Tollefson

et al. 1998; Peuskens et al. 2000; Möller 2005a,b).

Treatment with antidepressants added as an adjunct

to antipsychotics is indicated when the symptoms

meet the syndromal criteria for a major depressive

disorder or are severe and causing significant distress

(e.g., when accompanied by suicidal ideation) or

interfering with function (DGPPN 1998; APA 2004;

Möller 2005c). Tricyclic antidepressants (TCAs)

have been primarily examined in the treatment of

postpsychotic depression (Siris et al. 2000) (Level

B). Other antidepressants, e.g., SSRIs and dual

reuptake inhibitors, have also been found to be

useful in the treatment of depression in schizophre-

nia (Siris 2000) (Level B). Nevertheless, one RCT
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observed no significant advantage with sertraline

compared to placebo and demonstrated high pla-

cebo response (Addington et al. 2002). A small RCT

comparing sertraline and imipramine in postpsycho-

tic depression revealed comparable efficacy, but

more rapid onset with sertraline (Kirli and Caliskan

1998). However, very few studies have examined the

effects of antidepressants in patients treated with

SGA, making it difficult to evaluate the current

utility of adjunctive antidepressant agents. When

prescribed, antidepressants are used in the same

doses that are used for treatment of major depressive

disorder (APA 2004). There are, however, potential

pharmacokinetic interactions with certain antipsy-

chotic medications; for example, the SSRIs (such as

fluoxetine, paroxetine and fluvoxamine) are inhibi-

tors of cytochrome P450 enzymes and thereby

increase antipsychotic plasma levels. Similarly, the

blood levels of some antidepressants may be elevated

by the concomitant administration of antipsychotic

medications.

Recommendations. When depressive symptoms meet

the syndromal criteria for major depressive disorder

or are severe and causing significant distress, treat-

ment with antidepressants added as an adjunct to

antipsychotics is indicated. Antidepressive agents,

e.g., SSRIs, dual reuptake inhibitors or tricyclic

antidepressants (TCAs) have been found to be

effective in the treatment of depression in schizo-

phrenia (Level B) and should be selected due to the

presented profile of depressive symptomatology

(e.g., concomitant agitation and insomnia versus

apathy and loss of energy), pharmacological inter-

actions and relevant side effects.

Quality of life

Besides the improvement in psychopathology and

social function, optimisation of individual patients?
subjective well-being and quality of life should be

one of the major goals in the management of

schizophrenia. As there is still a lack of agreement

on the definition of the term quality of life, this

construct is subjective in nature. A number of

instruments (e.g., Subjective Well-being under Neu-

roleptic Treatment (SWN) scale, Quality of Life

(QLS) scale, Sickness Impact Profile (SIP), Medical

Outcomes Study Short-Form 36-item questionnaire

(SF-36)) have been developed to measure quality of

life aspects in an individual patient under neurolep-

tic treatment. Until now only a few randomised

controlled studies have reported on the impact of

antipsychotics on quality of life. The use of different

measurement instruments limits a reliable compara-

tive analysis (Awad and Voruganti 2004).

Efficacy of first-generation and second-generation

antipsychotics. A randomised, open-label study

showed superior improvement in quality of life

(QLS, Social Functioning Scale) under treatment

with amisulpride , compared to haloperidol or pla-

cebo (Saleem et al. 2002). A randomised open study

comparing amisulpride and haloperidol revealed

similar results (Colonna et al. 2000). In a double-

blind, 16-week trial, quality of life (QLS, Functional

Status Questionaire) improved to a significantly

greater extent under amisulpride compared to halo-

peridol (Carriere et al. 2000). There was no differ-

ence in improvement of quality of life between

amisulpride and olanzapine in a 6-month rando-

mised, double-blind study (Mortimer et al. 2004).

An open-label study comparing clozapine with

FGAs in treatment-resistant patients found similar

improvement in quality of life aspects (Essock et al.

1996b). In a randomised, double-blind, 1-year

follow-up study, treatment-refractory patients de-

monstrated significantly superior improvement in

quality of life (QLS), had better medication adher-

ence and were more likely to participate in psycho-

social rehabilitation programmes with clozapine

compared to haloperidol (Rosenheck et al. 1997,

1998, 1999b).

Olanzapine-treated patients in the medium (7.5�/

12.5 mg/day) or high (10�/20 mg/day) dose group

showed significant improvement in quality of life

(QLS) compared to haloperidol and placebo after 24

weeks of treatment in a randomised double-blind

acute phase trial (Hamilton et al. 1999). This result

could be replicated in two randomised, double-blind

multicentre studies with a long-term extension

phase, whereas olanzapine-treated patients experi-

enced superior improvement in quality of life (QLS,

SF-36) compared to haloperidol in the acute phase,

and continuing improvement in the extension phase

(Revicki et al. 1999; Hamilton et al. 2000). In

contrast, a randomised, double-blind trial lasting

12 months found no advantage for olanzapine

compared to haloperidol (Rosenheck et al. 2003).

Olanzapine was non-inferior to clozapine in the

improvement of quality of life (SWN, Munich

Quality of Life Dimension List) in a recent rando-

mised, double-blind multicentre trial (Naber et al.

2005). Elderly schizophrenic patients switched from

FGAs to olanzapine showed a better response than

those switched to risperidone on the psychological

domain of the WHO-Quality of Life (Brief) scale in a

randomised open-label study (Ritchie et al. 2003).

In a randomised, double-blind trial over 30 weeks,

olanzapine-treated patients experienced significantly

more improvement in some aspects of quality of life

(QLS, SF-36) compared to risperidone (Gureje

et al. 2003).
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Cross-sectional data demonstrated the superiority

of quetiapine compared with FGAs for improving

quality of life, and a long-term switch study showed

comparable improvement of quality of life between

quetiapine, risperidone and olanzapine (Awad and

Voruganti 2004).

A randomised, double-blind study showed similar

improvement in quality of life compared to baseline

in risperidone- and olanzapine-treated schizophrenic

patients measured by the QLS (Tran et al. 1997). In

a randomised, controlled trial, patients receiving

risperidone demonstrated significantly greater im-

provement in quality of life, measured by the SF-36

and the Quality of Life Interview (QoLI), than

patients receiving FGAs (Mahmoud et al. 1999). A

single-blind, naturalistic, cross-sectional study of

stabilised patients comparing risperidone, olanza-

pine, clozapine and quetiapine with FGAs revealed

greater improvement in self-rated but not clinician-

rated quality of life in patients treated with the SGAs

(Voruganti et al. 2000). A single-blind naturalistic

study in which patients were switched from FGAs to

either risperidone, olanzapine or quetiapine showed

significant improvement in several aspects of quality

of life at 1-year follow-up (Voruganti et al. 2002). No

significant difference in subjective quality of life

(EuroQuol-Visual Analogue Scale) could be de-

tected in a double-blind trial comparing flupenthixol

and risperidone, while the ability to cope with stress,

to achieve something and to feel relaxed improved

significantly more in the flupenthixol group

(Hertling et al. 2003).

Zotepine improved the quality of life (Munich

Quality of Life Dimension) more than FGAs but

less than clozapine and risperidone in an open-label,

cross-sectional study with a small sample size (Franz

et al. 1997), and revealed superiority in improving

quality of life compared to placebo (SF-36) in an 8-

week randomised, double-blind trial (Möller et al.

2004). Long-term trials with zotepine with respect to

quality of life parameters are not available.

Recommendations. Although some studies are incon-

clusive and their results are inconsistent there is a

clear trend indicating superiority for amisulpride

(Level B), clozapine, olanzapine and risperidone

(Level A), zotepine (Level B) and quetiapine (Level

C) compared to FGAs in improving quality of life.

Data concerning quality of life parameters during

long-term treatment are only available for amisul-

pride (Level B), clozapine, olanzapine and risper-

idone (Level A), and very limited for quetiapine

(Level C). In summary, the mentioned studies may

be an additional argument to prefer SGAs with

respect to quality of life aspects.

Other biological treatment strategies

Electroconvulsive therapy (ECT)

The evaluation preceding electroconvulsive therapy

(ECT), procedure, application and overall efficacy

of ECT were described previously (see Part 1 of

these guidelines: acute treatment of schizophrenia,

Falkai et al. 2005). Although findings in patients

with depression suggest that unilateral and perhaps

bifrontal electrode placement may be associated

with fewer cognitive effects, and that efficacy with

unilateral electrode placement may depend on the

extent to which the stimulus intensity exceeds the

seizure threshold, the applicability of these observa-

tions to patients with schizophrenia is uncertain

(APA 2004). One result of meta-analyses and HTA

reports concerning the efficacy of ECT in patients

with chronic schizophrenia is that antipsychotic

treatment alone generally produces better short-

term outcomes compared with ECT alone (e.g.,

APA task force 2001; Tharyan and Adams 2004)

(Level A). There is also evidence from at least three

studies that ECT leads to a significantly better

global impression compared to sham (placebo)

treatment (Thayran and Adams 2004) (Level A).

Nevertheless, there are different opinions and other

reviewers did not find a significant advantage for

ECT compared with sham treatment regarding

mental state (APA 2004). Combined treatment

with ECT and first-generation antipsychotic medi-

cations (FGAs) was observed to be more effective

than treatment with ECT alone in most but not all

studies (APA 2004). There are no studies with large

sample sizes available to prove the long-term efficacy

of ECT.

In summary, apart from catatonia, electroconvul-

sive therapy (ECT) should only be used in excep-

tional cases in treatment-refractory schizophrenia, as

no advantages have been consistently demonstrated

compared with pharmacological treatments (Level

C). Most studies of ECT did not conduct a

comparison to monotherapy with atypical agents as

an alternative. ECT should be considered in patients

suffering from severe affective symptoms, as there

is limited evidence in trials and clinical knowledge to

confirming its efficacy in such cases (APA 2004;

Tharyan and Adams 2004) (Level C).

Repetitive transcranial magnetic stimulation (rTMS)

Repetitive transcranial magnetic stimulation (rTMS)

is a noninvasive technique stimulating cortical

neurons by magnetic induction using a brief, high-

intensity magnetic field. This novel somatic techni-

que has been studied in many neuropsychiatric

diseases, but to date it is not an approved treatment
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for neuropsychiatric disorders (Burt et al. 2002). For

schizophrenia, target symptoms of rTMS have been

persisting auditory hallucinations and negative

symptoms. In these studies, repetitive transcranial

magnetic stimulation (rTMS) was applied as an

adjuvant therapy to ongoing antipsychotic treat-

ment.

Improvement in auditory hallucinations after sti-

mulation of the left temporal-parietal cortex aug-

menting antipsychotic treatment was observed in

two randomised, double-blind, sham (placebo)-con-

trolled trials and in one randomised, double-blind,

cross-over study, each with small sample sizes

(Hoffman et al. 2000; Hoffman et al. 2003; Poulet

et al. 2005). Two other randomised, sham-con-

trolled trials could not confirm these positive results,

and found no significant differences between sham

and verum stimulation (McIntosh et al. 2004;

Schoenfeldt-Lecuona et al. 2004).

In a randomised, double-blind, sham-controlled

study in 35 patients with schizophrenic or schizoaf-

fective psychoses with low-frequency rTMS over the

right prefrontal cortex, no significant group differ-

ences except for the use of mood stabilisers in four

participants of the verum group could be detected

(Klein et al. 1999). In a randomised, double-blind

sham-controlled study high-frequency rTMS over

the left dorsolateral prefrontal cortex (DLFPC)

resulted in significant improvement compared to

sham stimulation in the average BPRS score in 12

schizophrenic patients (Rollnik et al. 2000; Huber

et al. 2003). Another study displayed a trend for a

temporary improvement immediately after the ap-

plication of a single verum 20 Hz rTMS session,

persisting until the following day (Nahas et al.

1999). This was underlined by a study which

reported a significant improvement in negative

symptoms in 20 schizophrenic patients treated with

10 Hz high-frequency rTMS compared to sham

stimulation (Hajak et al. 2004). In contrast to these

encouraging results, a recently published study

showed no significant effect of 10 Hz rTMS over

left dorsolateral prefrontal cortex in 22 chronically

hospitalised schizophrenic patients compared to

sham (Holi 2004). The severity of disease and

dosage of medication were discussed as possible

explanations for the missing effect. In addition to the

randomised, sham-controlled studies mentioned

above, three open clinical trials and one case report

demonstrated up to 33% improvement in negative

symptoms with high-frequency rTMS over left

prefrontal cortex (Cohen et al. 1999; Rollnik et al.

2001).

In summary, high-frequency rTMS seems to be a

promising technique to improve negative symptoms

in schizophrenia (Level B), although its efficacy has

to be proven in randomised, controlled trials with

larger sample sizes. Results for applying low-fre-

quency rTMS to reduce persisting auditory halluci-

nations are inconsistent.

Management of relevant side effects

Antipsychotic medications are associated with differ-

ing risks of a variety of side effects, including

neurological, metabolic, sexual, endocrine, sedative

and cardiovascular side effects. These side effects

may have an even greater influence on the choice of

medication in the long-term than in the acute phase

treatment. Monitoring of side effects is based on the

side effect profile of the prescribed antipsychotic.

During the stable phase it is important to monitor all

patients routinely for weight gain, extrapyramidal

symptoms (EPS) (especially tardive dyskinesia), and

cardiovascular and metabolic side effects. Monitor-

ing for obesity-related health problems (e.g., high

blood pressure, lipid abnormalities and clinical

symptoms of diabetes) and consideration of appro-

priate interventions are recommended if necessary.

Clinicians may consider regular monitoring of fast-

ing glucose or haemoglobin A1c levels to detect

emerging diabetes, since patients often have multiple

risk factors for diabetes, especially patients with

obesity. SGAs have clear advantages with respect to

EPS (especially tardive dyskinesia) and may have

advantages in improving cognitive deficits, negative

and depressive symptoms, subjective well-being and

quality of life compared to FGAs. These advantages

have to be weighed against other side effects, e.g., a

higher risk of weight gain and diabetes mellitus with

some agents. An adequate management of side

effects may contribute to increased treatment ad-

herence and better outcome. Therefore strategies for

the management of disabling side effects are re-

viewed and recommended in the following section. A

short overview of therapeutic options for managing

relevant side effects is given in Tables III and IV.

Neurological side effects

Extrapyramidal side effects. Extrapyramidal side ef-

fects can be divided into acute (acute dystonic

reactions, parkinsonism, akathisia) and chronic

(akathisia, tardive dyskinesia) categories. Acute ex-

trapyramidal side effects are signs and symptoms

that occur in the first days and weeks of antipsycho-

tic medication administration, are dose dependent,

and are reversible with medication dose reduction or

discontinuation (APA 1997).

Acute dystonic reactions. Acute dystonic reactions

respond dramatically to the administration of
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anticholinergic or antihistaminic medication (APA

1997). Parenteral administration will have a more

rapid onset of action than oral administration.

Clozapine and newer atypical agents do not appear

to trigger acute dystonia. A lower dose of typical

antipsychotic medications and prophylactic admin-

istration of anticholinergic agents are thought to

reduce the risk of acute dystonia.

Parkinsonism. Antipsychotic-induced parkinsonism

generally resolves after discontinuation of antipsy-

chotic medication, although some cases of persisting

symptoms have been reported (Melamed et al.

1991). The primary treatment of drug-induced

parkinsonism consists of preventative and therapeu-

tic dose reductions or the administration of atypical

antipsychotic medications. If this is not possi-

ble, administration of anticholinergic agents or

dopamine agonists should be considered. How-

ever, dopamine agonists carry a potential risk of

exacerbating psychosis, and anticholinergic drugs

can cause anticholinergic side effects. Thus, exces-

sive doses and chronic use of these agents should be

avoided or minimised.

Akathisia. Several strategies have been used to

decrease akathisia. There is no randomised, con-

trolled trial which provides evidence for the use of

anticholinergic drugs for treatment of akathisia.

Should a person suffer from distressing akathisia

despite other treatment strategies, a trial of an

anticholinergic drug may be warranted (Lima et al.

2004). Benzodiazepines (clonazepam oral 0�/2.5 mg/

day) were used in two studies (RCT) to reduce

akathisia (Kutcher et al. 1989; Pujalte et al. 1994).

Treatment of akathisia consists of a dose reduction

or administration of b-blockers. In contrast to

clozapine, the newer atypical antipsychotic medica-

tions are far less likely to trigger akathisia. They are

thus the drugs of choice in intolerable akathisia

Table III. Therapeutic options to manage antipsychotic side effects.

Side effect Prevention Treatment

EPS

Acute dystonic reactions �/ Select SGA with low rate of EPS �/ Oral or intravenous application of anticholinergic

drug, e.g., 2.5�/5 mg biperiden, if necessary

repeate procedure after 30 minutes, continue

biperiden oral (maximal 12 mg/day)

�/ Start with low dose �/ Switch to SGA

�/ Increase dose slowly and stepwise

Parkinsonism �/ Select SGA �/ Dose reduction

�/ Increase dose slowly and stepwise �/ Oral application of anticholinergic drug

(e.g., biperiden 4�/12 mg/day)

�/ Switch to SGA

Akathisia �/ Select SGA �/ Dose reduction

�/ Increase dose slowly and stepwise �/ 1. Oral application of b-blocking agent

(e.g., propranolol 30 �/ 90 mg/day)

�/ 2. Oral application of benzodiazepines

(e.g., diazepam)

�/ 3. Try anticholinergic drug (e.g., biperiden,

max. 12 mg/day)

�/ Switch to SGA

Tardive dyskinesia �/ Select SGA �/ Switch to clozapine (alternatively to other SGA,

e.g., olanzapine, quetiapine, aripiprazole)

�/ Evaluate risk factors for TD �/ Oral application of tiapride

�/ Supplementing vitamin E �/ Oral application of baclofen (20�/120 mg/day) or

valproate (500�/ 1200 mg/day)

�/ Try supplementing with vitamin E (400�/1600

IE/day)

NMS

Neuroleptic malignant syndrome �/ Select SGA �/ Intensive care management

�/ Stop antipsychotic treatment

�/ Application of dantrolene i.v. (2.5�/10 mg/kg

body weight daily)

�/ Application of lorazepam 4�/8 mg i.v./day

�/ Alternatively bromocriptine, lisurid, amantadine

or clonidine

�/ In single cases ECT
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Table IV. Therapeutic options to manage antipsychotic side effects.

Side effect Prevention Treatment

Weight gain �/ Selecting antipsychotic with lower risk of

weight gain

�/ Dietary supplementation, physical activity

�/ CBT or psychoeducation

�/ Switching to another antipsychotic

�/ Adding an H2�/receptor blocker (e.g., nizatidine,

ranitidine)

�/ Combine with topiramate

Hyperlipidemia �/ Screening for risk factors, cholesterol and

triglycerides (TG)

�/ Dietary management, weight reduction

�/ Selecting antipsychotic with low risk of inducing

hyperlipidemia

�/ Specific pharmacological treatment (e.g., cholesterol

and TG reducer)

�/ Switching to an antipsychotic with lower risk of

hyperlipidemia

Diabetes �/ Screening for diabetes risk factors, fasting blood

glucose, in some cases haemoglobin A1c

�/ Dietary management

�/ Selecting antipsychotic with low risk of inducing

diabetes

�/ Referring to a diabetologist for special

pharmacological treatment of diabetes

�/ Switching to an antipsychotic with lower risk of

diabetes

Orthostatic hypotension �/ Starting with low dose, increase dose slowly and

stepwise

�/ Physical activity

�/ Selecting antipsychotic with low a-adrenergic

receptor�/blocking profile

�/ Application of oral dihydroergotamine (max. 6 mg/

day) or etilefrine (20�/60 mg/day)

�/ Switching to other antipsychotics (due to receptor

profile)

QTc prolongation �/ Selecting antipsychotic with low risk of QTc

prolongation

�/ If QTc �/480�/520 ms or has increased more than

60 ms switching to another antipsychotic is

indicated

�/ Evaluation of cardiac risk factors

�/ Control for pharmacological interactions

�/ Control of ECG

Dry mouth �/ Prescribing low doses �/ Drinking small amounts frequently

�/ Selecting antipsychotic with lower risk �/ Using sugarfree drops or chewing gum

�/ Dose reduction

Sialorrhea �/ Selecting antipsychotic with lower risk �/ Application of pirenzepine 25�/50 mg/day

�/ Dose reduction (e.g., of clozapine)

Sexual dysfunction �/ Selecting antipsychotic with no or minimal

prolactin elevation. Evaluating prolactin level

�/ Switching to another antipsychotic with lower

risk of prolactin elevation

Constipation �/ Selecting antipsychotic with lower risk �/ Dietary supplementation, physical activity

�/ Lactulose 5�/10 g/day, or macrogol 13�/40 g/day,

or natriumpicosulfat 5�/10 mg/day

Urinary retention �/ Selecting antipsychotic with low anticholinergic

side effects

�/ Dose reduction

�/ Switching to another antipsychotic

�/ Application of carbachole 1�/4 mg/day orally;

if necessary 0.25 mg i.m. or s.c.

�/ Application of distigmine 2.5�/5 mg/day orally

Leukopenia �/ Controlling white blood cell count (WBC) �/ In case of agranulocytosis (B/ 1000 granulocytes)

immediately stopping antipsychotic treatment

�/ Cooperate with a haematologist

�/ Prevent infections, monitoring WBC

�/ In some cases application of GM�/CSF/G�/CSF

�/ Clozapine treatment has to be stopped if leukocytes

B/3500 or granulocytes B/1500
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occurring with typical antipsychotic medications.

Effective treatments for akathisia include centrally

acting b-blockers, such as a low dose of propranolol

(30�/90 mg/day) (Fleischhacker et al. 1990). When

these medications are administered, blood pressure

and pulse rate should be monitored with dose

changes. Benzodiazepines such as lorazepam and

clonazepam are also effective in decreasing symp-

toms of akathisia (APA 1997).

Tardive dyskinesia. Administration of clozapine is

recommended in severe forms, as an antidyskinetic

effect of this agent is under discussion, as well as the

possible avoidance of further risk accumulation. No

randomised, controlled trial-derived data were avail-

able to clarify the role of neuroleptics as treatments

for tardive dyskinesia (TD). This includes the newer

atypical antipsychotics and clozapine, although there

is some preliminary evidence derived from non-

randomised, controlled trials that clozapine is an

effective treatment for TD (McGrath and Soares-

Weiser 2004). Despite the fact that neuroleptic

cessation is frequently a first-line recommendation,

there were no RCT-derived data to support this

(McGrath and Soares-Weiser 2004). Two studies

found a reduction in TD associated with neuroleptic

reduction (Kane et al. 1983; Cookson 1987),

although the risk of psychotic relapse should be

taken into consideration when lowering the neuro-

leptic dose (Gilbert et al. 1995).

The use of cholinergic agents like lecithin, deanol

or meclofenoxate for treatment of neuroleptic-in-

duced tardive dyskinesia is not recommended be-

cause of the lack of evidence and due to adverse

effects (Tammenmaa et al. 2004). There is no

compelling evidence that benzodiazepines decrease

tardive dyskinesia in a sufficient manner (Walker and

Soares 2004). The two randomised, controlled trials

with small sample sizes showed no clinically relevant

advantage for benzodiazepines (diazepam mean dose

12�/48 mg/day and alprazolam mean dose 7.2 mg/

day) compared with no treatment on top of standard

care or placebo (Weber et al. 1983; Csernansky et al.

1988).

In the absence of reliable evidence, the possible

benefits of calcium channel blockers in the treatment

of tardive dyskinesia have to be balanced against the

potential adverse effects, e.g., lowering of blood

pressure and even causing symptoms of tardive

dyskinesia to increase (Soares-Weiser and Rathbone

2004).

A tendency for reduced TD symptoms was

reported for treatment with GABA-agonist drugs

(baclofen, progabide 20�/40 mg/kg per day, sodium

valproate 500�/1200 mg/day, or tetrahydroisoxazo-

lopyridine, THIP), but a clinically important

improvement (reduction of more than 50% on any

TD scale) could not be demonstrated in three

randomised, controlled trials compared with placebo

(Soares et al. 2004). In cross-over trials a significant

improvement was reported in two studies with

baclofen 20�/120 mg/day (Gerlach et al. 1978;

Ananth et al. 1987), one with sodium valproate

900 mg/day (Linnoila 1976) and one with THIP

60�/120 mg/day (Thaker et al. 1987), but these trials

also showed a range of moderate to severe side

effects. In one cross-over study neither improvement

nor side effects with baclofen up to 90 mg/day

during the follow-up period were described (Nair

et al. 1978).

Small trials with uncertain quality of randomisa-

tion indicate that vitamin E protects against dete-

rioration of TD but there is no evidence that vitamin

E improves symptoms of TD (Soares and McGrath

2004).

Recommendations. Acute dystonic reactions should

be treated with anticholinergic medication (Level D).

If severe, and in case of emergency, anticholinergics

should be administered parenterally. To avoid severe

antipsychotic-induced parkinsonism, lower doses of

FGAs are recommended and treatment may consist

of FGA dose reduction. Antispsychotic-induced

parkinsonism could be treated effectively with anti-

cholinergic medication (Level D). Akathisia could be

treated with b-blocking agents (e.g., propranolol),

including cardiovascular monitoring, or with benzo-

diazepines (Level C). For tardive dyskinesia, switch-

ing to clozapine may be the most effective treatment

(Level A), or if not possible neuroleptic dose

reduction is recommended (Level B).

Neuroleptic malignant syndrome. Neuroleptic malig-

nant syndrome (NMS) is characterised by dystonia,

rigidity, fever, autonomic instability such as tachy-

cardia, delirium, myoglobinuria and increased levels

of creatine kinase, leukocytes and hepatic enzymes.

If malignant neuroleptic syndrome (MNS) occurs,

antispychotic treatment should immediately be

terminated, vital functions stabilised under close

monitoring and hyperthermia adequately treated.

Despite general treatment options, specific pharma-

cological or somatic treatments may be considered.

Electroconvulsive therapy (ECT) provides some

benefit, but randomised controlled studies are

lacking (Supprian 2004).

Dantrolen showed success (dosage 2.5�/10 mg/kg

body weight daily, intravenously applicated) and

provided the greatest reduction in mortality

compared to the treatment with bromocriptine

and amantadine (Sakkas et al. 1991). There are

several case reports for successful treatment with
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amantadine in doses of 200�/400 mg/day (Susman

2001). Dopaminergic agents, e.g., L-Dopa itself, in

combination with and without carbidopa and apo-

morphine show some efficacy in treating NMS in

case reports (Wang and Hsieh 2001). Case reports

recommend the use of bromocriptine in doses of 7.5�/

45 mg/day (Susman 2001). Lisurid was also reported

to be effective and may have some advantages

compared to bromocriptine, because it can be

administered additionally intravenously and subcu-

taneously. Benzodiazepines are recommended tradi-

tionally and were used particularly if MNS could

not be distinguished from catatonia (‘catatonic

dilemma’). Especially in less severe cases there

were no adverse effects when treatment with benzo-

diazepines was initiated, e.g., lorazepam in doses of

4�/8 mg/day was recommended (Susman 2001).

Treatment with clonidine demonstrated success and

improved the course of NMS (e.g., reduced stay in

an intensive care unit) (Gregorakos et al. 2000).

Administration of anticholinergics was reported to be

beneficial, but may cause hyperthermia itself. There-

fore anticholinergics are not recommended in the

treatment of NMS (Caroff et al. 2000).

Treatment with ECT demonstrated efficacy in

NMS in open studies and case reports (Davis et al.

1991) compared to a control group. Prior to ECTan

attempt with dantrolene may be useful (Nisijima

and Ishiguro 1999). After the treatment of NMS,

reintroduction of antipychotic therapy is recom-

mended, whereby an atypical agent not relevantly

associated with a risk of NMS should be preferred.

Recommendations. NMS needs intensive care man-

agement with monitoring of vital signs. If NMS

is suspected, antispsychotic treatment should be

stopped and benzodiazepines should be adminis-

tered (Level D). In case of a probable or clinically

defined NMS, additional treatment with dantrolene

should be initiated and, if there is no improvement of

symptoms, ECT should be considered (Level C).

Epileptic seizures. Epileptic seizures occur in an

average of 0.5�/0.9% of patients receiving antipsy-

chotic medications, whereby treatment with cloza-

pine and zotepine is dose-dependently associated

with the highest incidence rate (up to 17%). Seizures

can be effectively treated with benzodiazepines, as

well as anticonvulsant agents such as phenytoin or

valproic acid (APA 1997). Carbamazepine should

not be used in combination with clozapine due to its

potentiation of neutropenia and agranulocytosis. In

general, in the presence of seizures a dose reduction

is recommended, or a switch from clozapine or

zotepine to another antipsychotic medication if the

former option is not justified for clinical and

psychopathological reasons.

Cognitive side effects. Although antipsychotic medica-

tions can effectively improve cognitive functions in

schizophrenic patients, memory problems and cog-

nitive disorders represent possible side effects of

antipsychotic therapy, which are particularly asso-

ciated with the anticholinergic effect of antipsychotic

medications and the use of anticholinergic agents

such as biperiden. Drug-induced cognitive disorders

have been more frequently reported during treat-

ment with typical antipsychotic medications (Harvey

and Keefe 2001).

Sedation is a common side effect of FGAs, as well

as of several SGAs, and may be related to antagonist

effects of those drugs on histaminergic, adrenergic

and dopaminergic receptors. Sedation occurs more

frequently with low-potency typical antipsychotic

medications and clozapine. Sedation is most pro-

nounced in the initial phases of treatment, since

most patients develop some tolerance to the sedating

effects with continued administration. Lowering of

the daily dose, consolidation of divided doses into

one evening dose, or changing to a less-sedating

antipsychotic medication may be effective in redu-

cing the severity of sedation. There are no systematic

data on specific pharmacological interventions for

sedation, but caffeine may be a relatively safe option.

Some forms of psychostimulants (e.g., modafinil)

have also been used to treat daytime drowsiness.

However, there have been case reports of clozapine

toxicity associated with modafinil and other stimu-

lant treatments of sedation, and thus this drug

combination should be carefully considered and

used with caution. If anticholinergic treatment is

required to prevent or improve EPS (e.g., under

treatment with FGAs), and cognitive side effects

may result from this treatment, switching to SGAs

has to be considered.

Obesity and weight gain

Patients should be made aware of potential weight

gain during antipsychotic treatment. Management of

drug-induced weight gain in schizophrenic patients

has to refer to the multifactorial pathophysiology of

this phenomenon. Behaviour and life style are an

important part of weight maintenance in psychiatric

patients. Therefore, physicians should encourage

patients to increase their physical activity gradually

and stepwise in combination with dietary restriction

to obtain negative energy balance (Ananth et al.

2004).

Unfortunately the effectiveness of psychological

interventions for weight loss in schizophrenic
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patients seems to be low, although five earlier dietary

and cognitive behaviour trials pre-dating the avail-

ability of SGAs suggested that patients with mental

illness may change their lifestyle and display weight

loss (Birt 2003). Factors affecting management of

weight gain are negative symptoms, cognitive im-

pairment, low income level, preference of high-

calorie food, impaired satiety, level of sedation and

reduced ability to handle daily hassles (e.g., shop-

ping and cooking) (Sharpe and Hills 2003). In

hospitalised, clozapine-treated patients with pre-

existing physical or metabolic defects, dietary re-

striction led to mean weight loss of 7.1 kg in men

and 0.5 kg in women compared to weight gain of 2.0

kg in men and 6.1 kg in women not dieting over 6

months (Heimberg et al. 1995). In a residential

setting, a low-fat, low-calorie diet was not able to

change average body weight over 2 years, but

clozapine- and olanzapine-treated patients who

gained weight were able to lose it during this

nutrition counselling programme (Aquila and Ema-

nuel 2000). A community-based educational pro-

gramme failed to induce weight loss in patients with

clozapine, whereas olanzapine-treated patients had

some benefits (Wirshing et al. 1999b). In a small

sample of olanzapine-treated outpatients, a Weight

Watchers programme with 10 weekly sessions pro-

vided moderate weight loss in men, but rarely in

women participating in this intervention (Ball et al.

2001). Successful revearsal of antipsychotic-induced

weight gain in 6 months was described in a sample of

patients receiving a weight loss programme designed

for the mentally ill with respect to dietary coun-

selling, exercise programme and self-monitoring

(Centorrino et al. 2002). The effectiveness of a

multimodal intensive weight management pro-

gramme consisting of exercise, nutrition and beha-

vioural interventions could be demonstrated by

significant weight loss and increase of nutrition

knowledge at the 12-months outcome in patients

receiving different atypicals compared to a matched

control group (Menza et al. 2004). In a randomised,

experimental design an intensive psychoeducational

programme with weekly 1-hour sessions, focusing on

nutrition and fitness, for a total of 4 months

demonstrated superiority in preventing olanzapine-

induced weight gain compared to standard care

consisting of diet counselling and exercise (Littrell

et al. 2003). A cognitive behavioural approach

including seven to nine individual and 10 bi-weekly

group sessions followed by six group sessions on

weight maintenance led to a significant drop in mean

body mass index in a small sample of clozapine- and

olanzapine-treated outpatients, but long-term suc-

cess was not assessed (Umbricht et al. 2001). A

systematic review of behavioural interventions in

cases of antipsychotic weight gain, which included

13 studies, stated that calorie restriction in a con-

trolled ward environment, structured counselling

combined with CBT, counselling on life style and

provision of rewards may potentially lead to weight

loss. This result is limited due to the weak metho-

dology used in the studies; furthermore, of seven

trials with a control group only two yielded signifi-

cant results (Werneke et al. 2003).

Although pharmacological approaches such as

dosage reduction or switching to an SGA with a

lower weight gain liability promise to be successful

interventions for weight loss, this strategy has to be

weighed against the potentially higher risk of relapse

when changing an effective agent (Sharpe and Hills

2003). In an open, 8-week study, switching from

other antipsychotics to aripiprazole resulted in

significant weight loss (Casey et al. 2003b). In an

open-label study including 12 psychiatrically stable

schizophrenic, schizoaffective and bipolar patients

displaying excessive weight gain with olanzapine,

switching to quetiapine led to a decline in mean

weight of 2.25 kg in 10 weeks (Gupta et al. 2004). In

an open-label, parallel-group, 6-week trial, switching

to ziprasidone led to a significant reduction of the

mean body weight under risperidone (mean change

0.9 kg) and olanzapine (mean change 1.8 kg), but to

a slight increase from FGAs (mean change 0.3 kg) in

a large sample of stable outpatients with persistent

symptoms or troublesome side effects (Weiden et al.

2003a,b). In all these studies no worsening of

psychopathology was observed. In a non-psychiatric

population specific drug therapy for obesity is

recommended exclusively as part of an integral

treatment plan in patients with a BMI above 30 kg/

m2, or in combination with obesity related risk

factors or diseases with a BMI above 27 kg/m2

(Zimmermann et al. 2003). There is one case report

suggesting moderate weight loss after adding orlistat ,

a lipase inhibitor reducing intestinal fat absoption, to

amisulpride (Anghelescu et al. 2000). An open study

in 19 paediatric patients treated with olanzapine,

risperidone, quetiapine or valproate revealed a

decrease of mean body weight (2.9 kg after 12

weeks) after adding metformine 500 mg three times

daily, an antidiabetic drug (Morrison et al. 2002). In

contrast, no effect of metformine was reported in

five patients on long-term treatment with haloper-

idol, fluphenazine, trifluperazine or risperidone

(Baptista et al. 2001). Weight reduction was re-

ported with open-label add-on treatment of amanta-

dine after 2 weeks in 10 patients taking FGAs

(Correa et al. 1987). The effect of weight loss could

be confirmed by add-on treatment with 100�/300

mg/day amantadine for 3�/6 months in 12 patients

who gained excessive weight while taking olanzapine
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(Floris et al. 2001), and in a double-blind, 16-week

trial in 60 patients with schizophrenia, schizophreni-

form or bipolar disorder compared to placebo

(Deberdt et al. 2005). Amantadine, a dopamine

agonist, has a risk of worsening psychosis (Ananth

et al. 2004). Nizatidine , a peripheral H2-receptor

blocker, which probably acts by inducing early

satiety related to increased cholecystokinine and

reduced production of gastric acid, has been re-

ported to reduce weight gain in doses of 300 mg/day

in a patient taking olanzapine (Sachetti et al. 2000).

In 8-week, randomised, double-blind, placebo-con-

trolled studies, nizatidine confirmed its weight-los-

ing effect in patients treated with olanzapine (mean

weight decrease 1.0 kg) (Atmaca et al. 2003), and

stopped weight gain in patients treated with quetia-

pine (Atmaca et al. 2004). A further double-blind

RCT in patients treated with olanzapine (5�/20 mg/

day) demonstrated significantly less weight gain after

4 weeks add-on treatment with doses of 300 mg

nitazidine twice daily without presenting significant

differences in adverse events (Cavazzoni et al. 2003),

but the difference was not statistically significant at

16 weeks. In a 16-week, randomised, open-label

trial, positive effects in preventing weight gain were

observed with treatment of ranitidine (300�/600 mg/

day) added to olanzapine (Lopez-Mato et al. 2003),

while famotidine failed to show significant effects in

a double-blind placebo-controlled study (Poyur-

ovsky et al. 2004). There have been four case reports

published indicating that the anticonvulsant topira-

mate added to valproate, carbamazepine, quetiapine

and olanzapine demonstrates benefits in weight loss

(Birt 2003). In addition, topiramate, given at a dose

of 125 mg/day over 5 months, led to weight loss in a

patient taking clozapine (Dursun and Devarajan

2000). Cautious use in people with mental illness

is warranted for anorecting agents like phentermine,

chlorphentermine, sibutramine or phenylpropanola-

mine due to exacerbation of psychotic symptoms.

For this reason these agents cannot be recom-

mended in patients with schizophrenia. Further-

more, adding phentermine and chlorphentermine

to patients with chlorpromazine-associated weight

gain (Sletten et al. 1967) and phenylpropanolamine

to clozapine therapy (Borovicka et al. 2002) failed to

show any significant positive effects on weight gain.

Combination of fluoxetine (20 mg/day in one

RCT and 60 mg/day in another RCT) with olanza-

pine demonstrated no significant weight loss or

prevention of weight gain compared to placebo

(Poyurovsky et al. 2002; Bustillo et al. 2003). In an

RCT augmentation of fluvoxamine (50 mg/day) to

clozapine (dosage up to 250 mg/day) revealed

significantly less weight gain compared to clozapine

monotherapy (dosage up to 600 mg/day), controlled

for similar clozapine levels in both groups (Lu et al.

2004). Add-on treatment with reboxetine led to a

significant reduction of mean body weight in olan-

zapine-treated patients compared to placebo in a

randomised, controlled study (Poyurovsky et al.

2003).

Recommendations. In summary, despite the fact that

there is only limited evidence that weight pro-

grammes, including cognitive behavioural elements,

lead to significant weight loss, physicians should

encourage patients with obesity to participate in

psychological interventions that focus on nutrition,

physical activity and self-monitoring (Level C). If

this approach fails, it is appropriate to consider dose

reduction of the current antipsychotic (Level D), or

switching to another SGA with lower weight gain

liability, e.g., ziprasidone, aripiprazole and quetia-

pine (Level C).

Metabolic side effects

Diabetes. There is evidence that schizophrenia itself

is an independent risk factor for impaired glucose

tolerance, which is a known risk factor for develop-

ing type 2 diabetes, regardless of whether patients

receive antipsychotic medication (Ryan et al. 2003;

Bushe and Holt 2004). The interactions between

schizophrenia and diabetes are likely to be multi-

factorial and include genetic and environmental

factors. Pharmacological studies revealed an associa-

tion between diabetes and atypical antipsychotics.

Although the studies are inconclusive, the highest

risk is assumed for clozapine and olanzapine treat-

ment (Marder et al. 2004). In consequence a base-

line measure of (fasting) plasma glucose level should

be collected for all patients before starting a new

antipsychotic, or alternatively haemoglobin A1c

should be measured (Marder et al. 2004). Patients

and their caregivers should be informed about the

symptoms of diabetes, and patients should be

monitored at regular intervals for the presence of

these symptoms. The risks and consequences of

diabetes have to be weighed against the control

of psychotic symptoms if switching to another agent

with an assumed lower risk of diabetes is considered.

Hyperlipidemia. Retrospective reports and pharma-

coepidemiological studies found a significantly

greater extent of elevations of lipids in patients

taking certain atypical antipsychotic medications

(especially olanzapine and clozapine) (e.g., Wirshing

et al. 2002). Before and during antipsychotic treat-

ment total cholesterol, low-density lipoprotein

(LDL) and HDL cholesterol, and triglyceride levels

should be measured (Marder et al. 2004). If the
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LDL level is greater than 130 mg/dl the patient

should be referred to an internist to evaluate whether

treatment with a cholesterol-lowering drug should

be initiated.

Other side effects

Hyperprolactinemia and sexual dysfunction. If hyper-

prolactinemia is suspected in a schizophrenic pa-

tient, prolactin levels should be measured and the

cause, if not explained by the use of neuroleptic

medication, should be determined (e.g., exclusion of

a pituitary tumor) (Marder et al. 2004). When

antipsychotic-induced hyperprolactinemia is asso-

ciated with menstrual and sexual dysfunction,

consideration should be given to changing the

medication to a prolactin-sparing agent. If the signs

and symptoms disappear and the prolactin level

decreases, an endocrine workup can be avoided.

The treatment of choice is a switch of medication

and administration of bromocriptine. Gynaecomas-

tia and priapism are rare complications of antipsy-

chotic therapy.

Cardiovascular side effects. Management strategies for

orthostatic hypotension include decreasing or dividing

doses of antipsychotic, or switching to an antipsy-

chotic without antiadrenergic effects. Patients who

experience severe postural hypotension must be

cautioned against getting up quickly and without

assistance as falls can result in hip fractures and

other accidents, particularly in elderly patients.

Gradual dose titration, starting with a low dose,

and monitoring of orthostatic signs minimises the

risk of complications due to orthostatic hypotension.

Supportive measures include the use of support

stockings, increased dietary salt and advising pa-

tients who experience severe postural hypotension to

avoid getting up quickly and without assistance.

Tachycardia due to anticholinergic effects without

hypotension can be managed with low doses of a

peripherally acting b-blocker (e.g., atenolol) (Miller

2000).

All antipsychotics may cause (dose-dependent)

cardiac side effects, at varying rates; of the FGAs,

this predominantly applies to tricyclic neuroleptic

agents of the phenothiazine type (e.g., chlorproma-

zine, promethazine, perazine and, especially, thior-

idazine) and to pimozide. Of the SGAs, sertindole

and ziprasidone were found to lengthen the QT

interval in a significant manner. QTc prolongation

(QTc intervals above 500 ms) is associated with

an increased risk of torsade de pointes and transition

to ventricular fibrillation. If this occurs under

neuroleptic treatment, the medication should be

discontinued and switched to an antipsychotic with

a lower risk of cardiac conduction disturbances

(Marder et al. 2004). Case reports indicate that

the use of clozpine is associated with a risk of

myocarditis in 1 per 500 to 1 per 10,000 treated

patients. If the diagnosis is probable, clozapine

should be stopped immediately and the patient

referred urgently to a specialist for internal medicine

(Marder et al. 2004).

Haematological side effects. Agranulocytosis is the

most severe side effect of clozapine and some other

FGAs (e.g., chlorprothixen). In rare cases, however,

the condition may also occur in association with

other antipsychotic medications. During clozapine

treatment, a white blood-cell (WBC) count B/2000/

mm3 or absolute neutrophil count (ANC) B/1000/

mm3 indicates impending or current agranulocyto-

sis; the clinician should stop clozapine treatment

immediately, check WBC and differential counts

daily, monitor for signs of infection, and consider

bone marrow aspiration and protective isolation if

granulopoiesis is deficient. A WBC count of 2000�/

3000/mm3 or ANC of 1000�/1500/mm3 indicates a

high risk of agranulocytosis, and the clinician should

stop clozapine treatment immediately, check the

WBC and differential counts daily, and monitor for

signs of infection. If the subsequent WBC count is

3000�/3500/mm3 and the ANC is �/1500/mm3, the

WBC count has to be repeated with a differential

count twice a week until the WBC count is

�/3500/mm3.

Others. Sialorrhea and drooling occur relatively

frequently with clozapine treatment and are most

likely due to decreased saliva clearance related to

impaired swallowing mechanisms, or possibly to

muscarinic cholinergic antagonist activity at the

M4 receptor or to a-adrenergic agonist activity

(Rabinowitz et al. 1996). Therapeutic options for

sialorrhea include the application of pirenzepine 25�/

50 mg/day and dose reduction of clozapine, if

possible.

Allergic and dermatological effects, including

photosensitivity, occur infrequently but are most

common with low-potency phenothiazine medica-

tions. Patients should be instructed to avoid exces-

sive sunlight and use sunscreen (APA 2004).

Hepatic effects , such as elevated hepatic enzymes,

may be triggered by a number of antipsychotic

medications, whereby this is usually asymptomatic.

Direct hepatotoxicity or cholestatic jaundice occur

extremely rarely and are particularly associated with

low-potency phenothiazines (APA 2004). In studies

involving olanzapine, reversible, mainly slight eleva-

tions in hepatic enzymes have been reported.
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Ophthalmological effects due to pigment accumula-

tion in the lens and cornea, retinopathies, corneal

oedema, accommodation disturbances and glau-

coma have also been described as side effects of

antipsychotic medication. To prevent pigmentary

retinopathies, corneal opacities and cataracts, pa-

tients maintained on thioridazine and chlorpro-

mazine should have periodic ophthalmological

examinations (approximately every 2 years for

patients with a cumulative treatment of more than

10 years); a maximum dose of 800 mg/day of

thioridazine is recommended (APA 2004). As catar-

acts were observed in beagles that were given

quetiapine, psychiatrists should ask about the quality

of distance vision and about blurry vision, and

should refer to an ocular evaluation annually or

every 2 years (Marder et al. 2004).

Urinary tract problems such as urinary retention

and urinary incontinence may be particularly

provoked by antipsychotic medications with marked

anticholinergic components such as phenothiazines

and those with cholinergic effects. Acute urinary

retention problems may be treated with low dose

carbachole.

Dry mouth and eyes , and constipation may result

from adrenergic and anticholinergic stimulation,

often described during treatment with FGAs. Pat-

ients may be advised to use sugarfree chewing gum or

drops against dry mouth. To treat constipation,

patients should be advised to drink more, and in

some cases administration of lactulose may be useful.

Usually patients mostly suffer from the described

autonomic side effects when antipsychotic treatment

is introduced or doses are increased.

Psychotherapy and psychosocial interventions

in the context of long-term treatment

The target strategy in long-term treatment of schizo-

phrenia should be a combination of long-term

antipsychotic treatment and psycho- and sociother-

apeutic procedures, so that the relapse rate is further

reduced and the course of disease can be further

improved (NICE 2002; APA 2004).

As mentioned earlier, these guidelines focus on

biological (somatic) treatments of schizophrenia.

Therefore psychotherapeutic and psychosocial ap-

proaches in combination with pharmacotherapy and

their value in long-term treatment will only be

summarised briefly. No systematic evaluation of

their efficacy has been conducted and evidence-

based recommendations are restricted to main

topics regarding guidelines, meta-analysis and sys-

tematic reviews. Interventions related to special

attitudes of care systems are not included because

these options may strongly differ from culture

and country, and thus be difficult to summarise

in international guidelines. Particularly after sta-

bilisation, in the remission and stable phase,

psychotherapeutic and psychosocial approaches

may reveal the most benefit in the treatment of

schizophrenia.

Psychotherapy

A number of psychological approaches have been

introduced in long-term treatment. The aims of

psychological treatment methods in schizophrenic

disorders are to enhance coping with stress, alleviate

the adverse influence of external stressors, improve

the quality of life, reduce the disorder symptoms,

and promote and improve the patient’s communica-

tion skills and ability to cope with the disorder.

Psychotherapy has to pay attention to the biological

factors involved in schizophrenia and must be aimed

at enabling the patient to cope with the disorder and

its consequences (acceptance of relapses, self-man-

agement, coping with problems). Especially in

treatment programmes of longer duration (more

than 3 months or more than 10 treatment sessions

over 6 months), cognitive behavioural therapy (CBT)

demonstrated reduction of relapse rates, reduction

of psychotic symptoms and improvement of mental

state (Level A) (NICE 2002). There was evidence

that CBT can reduce symptoms in schizophrenic

patients up to at least 1-year follow-up. CBT may

also improve insight and adherence with drug

treatment and have a positive effect on social

functioning (NICE 2002).

For cognitive remediation , concentrating on im-

proving a particular cognitive deficit, there was only

limited evidence for improvements in visual mem-

ory, verbal memory and non-verbal reasoning. In a

2-year randomised, controlled study, cognitive en-

hancement therapy showed superiority with respect

to neurocognitive domains, social cognition and

social adjustment compared to enriched supportive

therapy (Hogarty et al. 2004). Nevertheless, due to

limited evidence for the efficacy of cognitive reme-

diation, this approach was not recommended for the

routine treatment of people with schizophrenia

(NICE 2002).

The evidence for efficacy of psychoeducation was

discussed controversially. While one systematic

meta-analytic review found only limited evidence

that psychoeducation, compared to standard care,

improved mental state and treatment adherence in

follow-ups and showed no effect on relapse rate

(NICE 2002), another meta-analysis (Pekkala and

Merinder 2004) demonstrated significantly de-

creased relapse or readmission rates and psychoedu-

cation was supposed to have a positive effect on a
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person’s well being. Therefore in many guidelines

psychoeducational approaches are recommended as

useful and should be a part of the treatment

programme for people with schizophrenia and re-

lated illness (Pekkala and Merinder 2004). Psycho-

education should inform patients and their relatives

about the disease and its treatment, promote their

understanding of the disease, encourage them to

assume responsibility for coping with the disease and

support them in disease management (e.g., Bäuml

and Pitschel-Walz 2003).

Due to the limited availability of other psycholo-

gical interventions of proven efficacy, and the pre-

ferences of many patients, most guidelines

recommend counselling/supportive psychotherapy for

schizophrenia (DGPPN 1998; NICE 2002, APA

2004). Acceptance and empathic listening contri-

bute to an increasing therapeutic alliance (NICE

2002). Families should be involved and engaged to

the greatest possible extent in a collaborative treat-

ment process. Studies showed that family members

who have little knowledge of the behavioural mani-

festations of schizophrenia may be highly critical or

overprotective of patients, and these behaviours may

increase the likelihood of relapse (e.g., Brown et al.

1972; Bebbington and Kuipers 1994).

Psychodynamic therapy is not recommended in

most guidelines for schizophrenic patients due to

the lack of randomised controlled studies and the

indication is seen only in stable patients due to the

potential danger of exacerbating psychosis (e.g.,

DGPPN 1998; Lehman and Steinwachs 1998;

NICE 2002). Psychodynamic therapies should con-

sist of supportive interventions and may then pro-

vide individual benefits (Gottdiener and Haslam

2002).

Several clinical trials and some reviews have

supported the efficacy of social skills training (APA

2004), although a systematic meta-analytic review

only found insufficient evidence whether social skills

training, compared to all other interventions includ-

ing the standard, reduce readmission rates or im-

prove quality of life (NICE 2002).

Psychosocial interventions

Family interventions are proposed as adjuncts to drug

treatment and demonstrated a decrease in the stress

levels within the family and also in the relapse rate

(Level A) (Pharoah et al. 2004). Additionally, family

interventions encouraged compliance with medica-

tion and may improve general social impairment and

the levels of expressed emotion within the family.

Most guidelines recommend family interventions in

the treatment of schizophrenia (NICE 2002; APA

2004).

Assertive Community Treatment (ACT) , including

case management and active treatment interventions

by one team using a highly integrated approach,

leads to reduced relapse rates and improvement in

social functioning (NICE 2002).

In general, psychiatric rehabilitation aims to opti-

mise the recovery of individuals with schizophrenia

through the use of the full array of biopsychosocial

interventions, strengthening the supports and re-

sources available in the community, a collaborative

approach with patients and their natural caregivers,

and an emphasis on function rather than symptoms.

There is an attempt to improve and optimise

performance in social, vocational, educational and

familial roles in order to achieve the highest quality

of life and productivity attainable for individuals

with schizophrenia. Vocational rehabilitation can in-

clude sheltered workshops for patients who are not

ready for competitive employment with a shortened

work day, job supports , e.g., in the form of supported

employment programmes by providing vocational

support on an ongoing basis, and transitional employ-

ment based in the philosophy of self-help and

empowerment (APA 1997, 2004).

Self-help groups give patients and their families

tasking and an increasingly active role in the treat-

ment process. Their goals include increasing their

influence on treatment planning and implementa-

tion, becoming less dependent on professionals,

decreasing the stigma associated with mental illness,

and working to achieve adequate support for treat-

ment and research in mental illness (APA 1997;

DGPPN 1998).

Recommendations

In summary, long-term treatment of patients with

schizophrenia has to provide a comprehensive pack-

age of treatment options, including pharmacological,

psychotherapeutic and psychosocial therapy. Addi-

tional components of care, such as integrated care,

may contribute to better outcome, reduced social

functioning and improved quality of life. In addition

to antipsychotic treatment, psychoeducation, family

intervention and cognitive behavioural therapy may

represent the best approaches to improve psychotic

symptoms, impaired social functioning, quality of

life and subjective well-being.
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Bäuml J, Pitschel-Walz G. 2003. Psychoedukation bei schizo-

phrenen Erkrankungen. Konsensuspapier der Arbeitsgruppe

‘Psychoedukation bei schizophrenen Erkrankungen. Stuttgart:

Schattauer.

Bebbington P, Kuipers L. 1994. The predictive utility of expressed

emotion in schizophrenia: An aggregate analysis. Psychol Med

24:707�/718.

Berk M, Ichim C, Brook S. 2001. Efficacy of mirtazapine add on

therapy to haloperidol in the treatment of the negative

symptoms of schizophrenia: A double-blind randomized pla-

cebo-controlled study. Int Clin Psychopharmacol 16(2):87�/92.

Bilder RM, Goldman RS, Volavka J, Czobor P, Hoptman M,

Sheitman B, Lindenmayer JP, Citrome L, McEvoy J, Kunz M,

Chakos M, Cooper TB, Horowitz TL, Lieberman JA. 2002.

Neurocognitive effects of clozapine, olanzapine, risperidone,

and haloperidol in patients with chronic schizophrenia or

schizoaffective disorder. Am J Psychiatry 159:1018�/1028.

Birt J. 2003. Management of weight gain associated with

antipsychotics. Ann Clin Psychiatry 15(1):49�/58.

Borovicka MC, Fuller MA, Konicki PE, White JC, Steele VM,

Jaskiw GE. 2002. Phenylpropanolamine appears not to pro-

mote weight loss in patients with schizophrenia who have

gained weight during clozapine treatment. J Clin Psychiatry

63(4):345�/348.

Bradford DW, Perkins DO, Lieberman JA. 2003. Pharmacological

management of first-episode schizophrenia and related non-

affective psychoses. Drugs 63(21):2265�/2283.

Breier A, Buchanan RW, Kirkpatrick B, Davis OR, Irish D,

Summerfelt A, Carpenter WT. 1994. Effects of clozapine on

positive and negative symptoms in outpatients with schizo-

phrenia. Am J Psychiatry 151:20�/26.

Brown GW, Birley JL, Wing JK. 1972. Influence of family life on

the course of schizophrenic disorders: A replication. Br J

Psychiatry 121:241�/258.

Buchanan RW, Kirkpatrick B, Bryant N, Ball P, Breier A. 1996.

Fluoxetine augmentation of clozapine treatment in patients

with schizophrenia. Am J Psychiatry 153:1625�/1627.

Buckley PF. 2004. Maintenance treatment for schizophrenia with

quetiapine. Hum Psychopharmacol 19:121�/124.

Bushe C, Holt R. 2004. Prevalence of diabetes and impaired

glucose tolerance in patients with schizophrenia. Br J Psychia-

try 184(Suppl 47):S67�/71.

Bustillo JR, Lauriello J, Parker K, Hammond R, Rowland L,

Bogenschutz M, Keith S. 2003. Treatment of weight gain with

fluoxetine in olanzapine-treated schizophrenic outpatients.

Neuropsychopharmacology 28(3):527�/529.

Carman J, Peuskens J, Vangeneugden A. 1995. Risperidone in the

treatment of negative symptoms of schizophrenia: A meta-

analysis. Int Clin Psychopharmacol 10(4):207�/213.

WFSBP Guidelines for Biological Treatment of Schizophrenia 33



Caroff SN, Mann SC, Campbell EC. 2000. Atypical antipsycho-

tics and neuroleptic malignant syndrome. Psychiatr Ann

30:314�/321.

Carpenter WT Jr, Heinrichs DW, Alphs LD. 1985. Treatment of

negative symptoms. Schizophr Bull 11:440�/452.

Carpenter WT Jr, Buchanan RW, Kirkpatrick B, Breier AF. 1999.

Diazepam treatment of early signs of exacerbation in schizo-

phrenia. Am J Psychiatry 156(2):299�/303.

Carriere P, Bonhomme D, Lemperiere T. 2000. Amisulpride has a

superior benefit/risk profile to haloperidol in schizophrenia:

Results of a multicentre, double-blind study (the Amisulpride

Study Group). Eur Psychiatry 15(5):321�/329.

Casey DE, Carson WH, Saha AR, Liebeskind A, Ali MW, Jody D,

Ingenito GG; Aripiprazole Study Group. 2003. Switching

patients to aripiprazole from other antipsychotic agents: a

multicenter randomized study. Psychopharmacology (Berlin)

166(4):391�/399.

Cassens G, Inglis AK, Appelbaum PS, Gutheil TG. 1990.

Neuroleptic effects on neuropsychological function in chronic

schizophrenic patients. Schizophr Bull 16:477�/499.

Cavazzoni P, Tanaka Y, Roychowdhury SM, Breier A, Allison DB.

2003. Nizatidine for prevention of weight gain with olanzapine:

a double-blind placebo-controlled trial. Eur Neuropsychophar-

macol 13(2):81�/85.

Centorrino F, Wurtzman JJ, Duca KK, Kelleher JP, Fellman VH,

Berry JM, Guay DM, Romeling M, Tardivo J, Kidwell JE,

Fogarty KV. 2002. Comprehensive weight loss program for

overweight subjects treated with atypical antipsychotis. Poster

presented at 155th APA Annual Meeting, May 18�/23,

Philadelphia, PA.

Chakos M, Lieberman J, Hoffman E, Bradford D, Sheitman B.

2001. Effectiveness of second-generation antipsychotics in

patients with treatment-resistant schizophrenia: A review and

meta-analysis of randomized trials. Am J Psychiatry 158:518�/

526.

Cheer SM, Wagstaff AJ. 2004. Quetiapine. A review of its use in

the management of schizophrenia. CNS Drugs 18(3):173�/

199.

Cohen E, Bernardo M, Masana J, Arrufat FJ, Navarro V, Valls-

Sole, Boget T, Barrantes N, Catarineu S, Font M, Lomena FJ.

1999. Repetitive transcranial magnetic stimulation in the

treatment of chronic negative schizophrenia: A pilot study. J

Neurol Neurosurg Psychiatry 67(1):129�/130.

Colonna L, Saleem P, Dondey-Nouvel L, Rein W, Amisulpride

Study Group. 2000. Long-term safety and efficacy of amisul-

pride in sub-chronic or chronic schizophrenia. Int J Clin

Psychopharmacol 15(1):13�/22.

Conley RR, Mahmoud R. 2001. A randomized double-blind

study of risperidone and olanzapine in the treatment of

schizophrenia or schizoaffective disorder. Am J Psychiatry

158:765�/774.

Cookson IB. 1987. The effects of a 50% reduction of cis(z)-

flupenthixol decanoate in chronic schizophrenic patients main-

tained on a high dose regime. Int Clin Psychopharmacol

2:141�/149.

Cooper SJ, Butler A, Tweed J, Welch C, Raniwalla J. 2000.

Zotepine in the prevention of recurrence: A randomised,

double-blind, placebo-controlled study for chronic schizophre-

nia. Psychopharmacology (Berlin) 150:237�/243.

Correa N, Opler LA, Kay SR, Birmaher B. 1987. Amantadine in

the treatment of neuroendocrine side effects of neuroleptics. J

Clin Psychopharmacol 7(2):91�/95.

Correll CU, Leucht S, Kane JM. 2004. Lower risk for tardive

dyskinesia associated with second-generation antipsychotics: A

systematic review of 1-year studies. Am J Psychiatry 161:414�/

425.

Crow TJ, MacMillan JF, Johnson AL, Johnstone EC. 1986. A

randomised controlled trial of prophylactic neuroleptic treat-

ment. Br J Psychiatry 148:120�/127.

Csernansky JG, Tacke U, Rusen D, Hollister LE. 1988. The effect

of benzodiazepines on tardive dyskinesia symptoms. J Clin

Psychopharmacol 8:154�/155.

Csernansky JG, Mahmoud R, Brenner R. 2002. A comparison of

risperidone and haloperidol for the prevention of relapse in

patients with schizophrenia. New Engl J Med 346:16�/22.

Danion JM, Rein W, Fleurot O, Amisulpride Study Group. 1999.

Improvement of schizophrenic patients with primary negative

symptoms treated with amisulpride. Am J Psychiatry 156:610�/

616.

David AS, Adams C. 2001. Depot antipsychotic medication in the

treatment of patients with schizophrenia: (1) meta-review; (2)

patient and nurse attitudes. Health Technol Assessments

5(34):1�/61.

Davis JM. 1975. Overview: Maintenance therapy in psychiatry: I.

Schizophrenia. Am J Psychiatry 132:1237�/1245.

Davis JM, Barter JT, Kane JM. 1989. Antipsychotic drugs. In:

Kaplan HI, Sadock BJ, editors. Comprehensive textbook of

psychiatry. 5th ed. Baltimore, MD: Williams & Wilkins. pp

1591�/1626.

Davis JM, Janicak PG, Sakkas P, Gilmor C, Wang Z. 1991.

Electroconvulsive therapy in the treatment of the neuroleptic

malignant syndrome. Convuls Ther 7:111�/120.

Davis J M, Kane JM, Marder SR, Brauzer B, Gierl B, Schooler N,

Casey DE, Hassan M. 1993. Dose response of prophylactic

antipsychotics. J Clin Psychiatry 54(Suppl):24�/30.

Davis JM, Chen N, Glick ID. 2003. A meta-analysis of the efficacy

of second-generation antipsychotics. Arch Gen Psychiatry

60:553�/564.

Deberdt W, Winokur A, Cavazzoni PA, Trzaskoma QN, Carlson

CD, Bymaster FP, Wiener K, Floris M, Breier A. 2005.

Amantadine for weight gain associated with olanzapine treat-

ment. Eur Neuropsychopharmacol 15(1):13�/21.

Deutsche Gesellschaft für Psychiatrie, Psychotherapie und Ner-

venheilkunde (DGPPN), editors. 1998. Praxisleitlinien in der

Psychiatrie und Psychotherapie. Band 1, Behandlungsleitlinie

Schizophrenie. Darmstadt: Steinkopff.

Dixon LB, Lehman AF, Levine J. 1995. Conventional antipsy-

chotic medications for schizophrenia. Schizophr Bull

21(4):567�/577.

Dossenbach MR, Folnegovic-Smalc V, Hotujac L, Uglesic B,

Tollefson GD, Grundy SL, Friedel P, Jakovljevic MM; Olan-

zapine HGCH Study Group. 2004. Double-blind, randomized

comparison of olanzapine versus fluphenazine in the long-term

treatment of schizophrenia. Prog Neuropsychopharmacol Biol

Psychiatry 28:311�/318.

Dossenbach M, Arango-Davila C, Silva Ibarra H, Landa E,

Aguilar J, Caro O, Leadbetter J, Assuncao S. 2005. Response

and relapse in patients with schizophrenia treated with olanza-

pine, risperidone, quetiapine, or haloperidol: 12-month follow-

up of the Intercontinental Schizophrenia Outpatient Health

Outcomes (IC-SOHO) study. J Clin Psychiatry 66(8):1021�/

1030.

Dufresne RL, Valentino D, Kass DJ. 1993. Thioridazine improves

affective symptoms in schizophrenic patients. Psychopharma-

col Bull 29:249�/255.

Dursun SM, Devarajan S. 2000. Clozapine weight gain, plus

topiramate weight loss. Can J Psychiatry 45(2):198.

Essock SM, Hargreaves WA, Dohm FA, Goethe J, Carver L,

Hipshman L. 1996a. Clozapine eligibility among state hospital

patients. Schizophr Bull 22:15�/25.

Essock SM, Hargreaves WA, Covell NH, Goethe J. 1996b.

Clozapine’s effectiveness for patients in state hospitals: results

from a randomized trial. Psychopharmacol Bull 32:683�/697.

34 P. Falkai et al.



Falkai P, Wobrock T, Lieberman J, Glenthoj B, Gattaz WF,

Moller HJ; WFSBP Task Force on Treatment Guidelines for

Schizophrenia.2005. World Federation of Societies of Biologi-

cal Psychiatry (WFSBP) guidelines for biological treatment of

schizophrenia, Part 1: acute treatment of schizophrenia. World

J Biol Psychiatry 6:132�/191.

Fleischhacker WW, Roth SD, Kane JM. 1990. The pharmacologic

treatment of neuroleptic-induced akathisia. J Clin Psychophar-

macol 10:12�/21.

Fleischhacker WW, Eerdekens M, Karcher K, Remington G,

Llorca PM, Chrzanowski W, Martin S, Gefvert O. 2003.

Treatment of schizophrenia with long-acting injectable risper-

idone: A 12-month open-label trial of the first long-acting

second-generation antipsychotic. J Clin Psychiatry 64(10):

1250�/1257.

Floris M, Lejeune J, Deberdt W. 2001. Effect of amantadine on

weight gain during olanzapine treatment. Eur Neuropsycho-

pharmacol 11(2):181�/182.

Franz M, Lis S, Pluddemann K, Gallhofer B. 1997. Conventional

versus atypical neuroleptics: Subjective quality of life in

schizophrenic patients. Br J Psychiatry 170:422�/425.

Gaebel W, Jänner M, Frommann N, Pietzcker A, Köpcke W,
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