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In the fourth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-

IV), schizophrenia is described as ‘’a disturbance that lasts for at least 6 months 

and includes for at least a month active-phase symptoms (that is, two [or more] of 

the following: delusions, hallucinations, disorganized speech, grossly disorganized 

or catatonic behaviour, negative symptoms).” (Kaplan and Sadock’s, 1998). It is 

a disorder characterized by three broad types of symptoms, including psychotic 

symptoms, negative symptoms, and cognitive impairment. Psychotic symptoms 

involve the loss of contact with reality, including false beliefs (delusions), perceptual 

experiences not shared by others (hallucinations), or bizarre behaviors. Negative 

symptoms are deficit states in emotional and behavioral processes. Common nega-

tive symptoms include blunted affect (e.g., immobile facial expression, monotonous 

voice tone), anhedonia (lack of pleasure), avolition or apathy (diminished ability to 

initiate and follow through on plans), and alogia (reduced quantity or content of 

speech). Cognitive impairment in schizophrenia exists of decreased attention and 

concentration, psychomotor speed, learning and memory, and executive functions 

(eg, abstract thinking, problem solving) (Mueser and McGurk 2004). 

The annual incidence of schizophrenia is 0.2–0.4 per 1000, with a lifetime preva-

lence of about 1% (Mueser and McGurk 2004).

Schizophrenia usually has a gradual onset between the ages of 16 and 30 years, 

beginning with the emergence of negative and depressive symptoms, followed 

by cognitive and social impairment. Several years later follow the emergence of 

psychotic symptoms and first psychiatric contact. The presence and severity of 

psychotic symptoms tend to be episodic over time. Negative symptoms and cogni-

tive problems tend to be more stable over time, and contribute significantly to 

functional impairment. A major goal of treatment is the prevention of relapse of 

psychotic symptoms, because of their disruptive effects on patients’ lives (Mueser 

and McGurk 2004). 

The aetiology of schizophrenia appears to be consisting from both genetic and 

environmental factors. Contributing genetic factors appear from evidence that 

rates of schizophrenia are higher among relatives of patients than in the general 

population, and the most valid theory until now is that a complex of different genes 

in interaction with environmental factors underlies the biological susceptibility for 

the disorder. Among other modifiable biological factors that affect the course of 

schizophrenia, medication and substance abuse are the most critical. Antipsychotic 

medications can reduce severity of symptoms and susceptibility to relapses, 

whereas substance abuse can worsen symptoms and contribute to relapses. Among 
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psychosocial factors that can influence schizophrenia, stress, coping skills, and 

social support are most important.

The course of schizophrenia can be understood with the stress-vulnerability 

model. According to this model, schizophrenia is caused by an underlying psycho-

biological vulnerability, determined early in life by genetic and early environmental 

(e.g. perinatal) effects. This biological vulnerability is hypothesized to consist of 

structural changes that are likely to result from abnormal early brain development. 

Schizophrenia is therefore suggested to be a neurodevelopmental disorder.

Once the vulnerability is established, the onset of the illness and its course, 

including relapses, is determined by the dynamic interplay of biological and psy-

chosocial factors. 

In order to influence this course of this deteriorating disorder, major progress 

in the research into atypical antipsychotic drugs and into psychosocial factors has 

occurred. Until now, next to psychosocial treatment, antipsychotics have shown 

to be the mainstay of treatment. Antipsychotics have proven major effects on the 

reduction of psychotic symptoms and prevention of relapses (Kapur and Seeman 

2001) and more modest effects on negative symptoms and cognitive impairment. 

Before the 1990s, the primary antipsychotics available were the typical or con-

ventional antipsychotics, with the exception of clozapine, an atypical antipsychotic 

introduced in 1958 but not widely used or available in many places until recently. 

Since the 1990s, various other atypical antipsychotics have been developed with a 

different side-effect profile.

One hypothesis about the mechanism of action of atypical antipsychotics, is that 

fast dissociation from the D2 receptor modulate the dopamine system in a manner 

that allows for more appropriate physiological dopaminergic functioning and fewer 

dysphoric reactions, when used in doses that lead to appropriately high D2 blockade 

(Kapur and Seeman 2001).

Dysphoric reaction to antipsychotic medication has received attention recently. 

Treatment with antipsychotic drugs can have a strong effect on the well-being 

of patients with schizophrenia and related disorders. In addition, cannabis use, 

obsessive-compulsive symptoms, and glucose metabolism pathology are important 

co-morbidity factors that negatively affect the quality of life in these patients, as 

described in this thesis.

An important characteristic of patients studied in this thesis is the specific life 

phase; they are adolescents or young adults. Adolescence is the period in human 

life that is characterized by brain maturation and a transition to independent adult 

functioning. It is a critical period for the neurodevelopment of brain regions associ-

ated with impulsivity, motivation and addiction (Chambers et al 2003), making 

adolescents and young adults more vulnerable for substance use disorders, but 
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also for psychotic disorders (Moore et al 2007). Neurocircuitries associated with 

substance abuse are similar to the ones associated with schizophrenia (Chambers 

et al 2001), and illicit drugs interact with psychosis by stimulating dopaminergic cir-

cuits. Anhedonia (loss of interest in and withdrawal from all regular and pleasurable 

activities) and dysphoria (an emotional state characterized by anxiety, depression, 

or unease) are common in adolescents in general (Larson et al 2002). In adoles-

cents with vulnerability for psychosis specifically (Mueser et al 1998), anhedonia 

and dysphoria are risk factors for substance abuse as well. Also assigning aberrant 

motivational salience to stimuli plays a role in both psychosis and craving for street 

drugs (Goldstein et al 2002, Kapur et al 2003). In the following I will briefly review 

the background of the studies described in this thesis. 

Chapter 1.1 of this thesis describes the shared vulnerabilities of adolescents and 

young adults for the development of schizophrenia and addiction.

As explained before, dysphoria related to the use of antipsychotic medication 

(neuroleptic dysphoria), is an important factor in the well-being in young patients 

with schizophrenia. Moreover, initial negative experiences in response to antipsy-

chotic medication probably contribute to the discontinuation of such medications. 

This is a relevant issue in the treatment of schizophrenia because treatment 

discontinuation is strongly related to psychotic relapse (Robinson et al 1999). 

Subjective experiences are correlated with occupancy of dopamine D2 receptors 

by the antipsychotic compound (de Haan et al 2000, 2003), and it is suggested 

that atypical antipsychotic drugs with fast dissociation from the receptor modulate 

the dopamine system in a manner that allows for more appropriate dopaminergic 

functioning and fewer negative symptoms and fewer motor side effects (Kapur et 

al 2001). Olanzapine dissociates faster from the dopamine D2 receptor than ris-

peridone, and therefore olanzapine is hypothesized to be effective without inducing 

negative subjective experiences (Kapur et al 2001). However, currently no double 

blind randomized controlled trials comparing olanzapine and risperidone with sub-

jective experience as the primary outcome-measure are available. Our hypothesis 

is that treatment with olanzapine in adolescents with first psychosis is associated 

with a more favourable effect on subjective well-being compared to treatment with 

risperidone (chapter 1.2).

Neuroleptic dysphoria is hypothesised as a putative mediating factor that 

contributes to the occurrence of substance abuse co-morbidity in schizophrenia 

(Baigent et al 1995, Voruganti et al 1997). The use of cannabis is associated with 

more relapses in schizophrenia with a dose effect relationship; especially heavy use 

of cannabis was found to be associated with more and earlier relapses (Linszen et 

al 1994). In addition, cannabis use is associated with low treatment adherence in 

schizophrenia, leading to more positive symptoms and psychotic episodes (Caspari 
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et al 1999, Fowler et al 1998, Mueser et al 1990, Regier et al 1990, Soyka et al 

1993) and higher rehospitalization rates (Cleghorn et al 1991, Linszen et al 1994, 

Negrete et al 1986), because cannabis use is associated with medication non com-

pliance (Dixon 1999) and because THC stimulates psychotic symptoms (Caspari 

et al 1999, Cleghorn et al 1991, Negrete et al 1986). On the other hand, some 

have shown that cannabis use can alleviate anxiety and negative symptoms in 

patients with schizophrenia (Dixon et al 1991, Linszen et al 1994). Olanzapine and 

risperidone may decrease as well as increase craving for and abuse of substances 

(Hutchison et al 2004, Sayers et al 2005, Smelson et al 2002, 2004). In a 14-week 

double blind study comparing the efficacy of olanzapine to risperidone in reducing 

substance craving in individuals with schizophrenia (Akerele et al 2007), marijuana 

craving was more likely in the risperidone group than in the olanzapine group. A 

randomized double blind trial comparing olanzapine and risperidone investigating 

subjective experience, use of cannabis and craving for cannabis, has not been 

executed until now. We hypothesize that olanzapine (because olanzapine dissoci-

ates faster from the D2 receptor than risperidone) has a more favorable effect on 

subjective well-being and therefore on craving for cannabis than risperidone, when 

tested with doses of antipsychotic medication that lead to comparable dopamine D2 

receptor occupancy (chapter 1.2).

Neuroleptic dysphoria often results in the discontinuation of antipsychotic 

medication (Garavan et al 1998, Naber et al 2001, van Putten at al 1987). Dis-

continuation of medication in patients with schizophrenia is also associated with 

substance abuse (Dixon 1999, Haro et al 2007). The few existing studies that have 

investigated subjective well-being, substance abuse and treatment continuation 

until now differ in methodology and are difficult to compare (Lambert et al 2003). 

Randomized controlled trials comparing olanzapine and risperidone on subjective 

well-being, craving for cannabis and compliance are lacking. Our hypothesis is that 

an early dysphoric response to olanzapine or risperidone, and the use of cannabis 

are important predictors of discontinuation of antipsychotic medication in the first 

year of treatment (chapter 1.4). 

The relationship between improvement of subjective well-being and the enduring 

symptomatic remission during a five year follow up of first episode schizophrenia is 

described in chapter 1.5.

Another predictor of poor prognosis in patients with schizophrenia is the co-

morbidity of an obsessive-compulsive disorder (OCD) (Berman et al 1998, Fenton 

et al 1986). OCD is characterized by recurrent, persistent, and intrusive thoughts 

or images that cause anxiety or distress (obsessions) and/or repetitive behaviors or 

mental acts aimed at reducing this distress or anxiety (compulsions). The response 

of OCD patients to selective serotonin re-uptake inhibitors (SSRI’s) has led to the 
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hypothesis that changes in the central serotonergic systems may be the mechanism 

by which these compounds exert their effect. Also an increase in dopaminergic 

system activity in OCD is hypothesized to play a role, since atypical antipsychot-

ics may augment the response to SSRI’s in patients with refractory OCD, and an 

exacerbation of symptoms occurs after administration of a dopamine agonist. Addi-

tionally, several brain regions involved in the pathophysiology of OCD, including the 

orbitofrontal cortex, striatum, and thalamus, are densely innervated by serotonergic 

or dopaminergic neurons (van der Wee et al 2004). These brain regions are also 

thought to be involved in the neurodevelopmental model of schizophrenia. Indeed, 

there is a relatively high prevalence of obsessive-compulsive symptoms (OCS) in 

patients with schizophrenia compared to the general population (25-45% vs. 3%) 

(Berman et al 1995, Fenton et al 1986), and also a relatively high prevalence of 

OCD: 14% in patients with first episode schizophrenia and 24% in hospitalized 

patients with chronic schizophrenia (Poyurovsky et al, 1999, 2001, De Haan et al 

2002). OCS in patients with schizophrenia can be defined as persistent, repetitive 

and intrusive and distressful thought (obsessions) not related to the patient’s delu-

sions or repetitive goal-directed rituals (compulsions) clinically distinguishable from 

schizophrenia mannerisms or posturing (Poyurovsky et al 1999). To distinguish 

OCS in patients with schizophrenia can approve to be useful if patients with schizo-

phrenia and OCS differ from patients with schizophrenia without OCS in prognosis, 

treatment response or susceptibility for adverse effects. A major clinical concern is 

the association of OCS with treatment with type of antipsychotic medication. Previ-

ous reports suggest that several atypical antipsychotics may induce or otherwise 

reduce OCS (Alevizos et al 2002, de Haan et al 1999, 2002, 2004, Eales et al 1994, 

Jonkers, Mottard et al 1999). The emergence of OCS in patients with schizophre-

nia receiving atypical antipsychotics has been related to the serotoninergic and 

dopaminergic interactions of these compounds, particularly the 5-HT2/dopamine 

antagonistic ratios (Tibbo et al 1999). Previous studies comparing OCS in patients 

with schizophrenia had methodological limitations. Therefore, we performed a ran-

domized, double blind study comparing the incidence and severity of OCS and OCD 

of olanzapine and risperidone (chapter 2.1).

Although OCS are increasingly recognized in patients with schizophrenia, little 

is known about the biological basis to this co-occurrence. The catechol-o-methyl-

transferase (COMT) gene is a candidate gene for influencing the expression of the 

so-called ‘schizo-obsessive diagnostic entity’ (Poyurovsky et al 2005). The COMT 

gene, involved in the dopamine metabolism in the prefrontal cortex, is located in 

chromosome 22q11. Patients with micro deletions of this region exhibit a range of 

psychiatric symptoms, such as psychosis (Murphy et al 1999) and obsessive com-

pulsive disorder (OCD) (Gothelf et al 2004). A common functional polymorphism 
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in the COMT gene may modify symptom dimensions, especially in disorders where 

abnormalities in the dopaminergic system are assumed to play a major role (e.g. 

schizophrenia). The COMT gene contains a functional polymorphism (Val 158 Met): 

the relatively unstable Met/Met variant leads to a 40% decrease in the dopamine 

degrading enzyme activity in comparison to the Val/Val variant. Although associa-

tion between the COMT gene and the prevalence of schizophrenia remains contro-

versial (Munafo et al 2005), the functional Val 158 Met polymorphism may modulate 

symptom dimensions within the schizophrenia phenotype (Bilder et al 2004). In this 

study we investigated the role of COMT as a modifier gene in schizophrenia, i.e. 

we explored whether there is a relation between the COMT Val158Met genotype and 

OCS in a group of patients with recent onset schizophrenia (chapter 2.2). 

Finally, co- morbidity involving the metabolic syndrome in schizophrenia has 

received increasing attention in the recent years. The metabolic syndrome is a com-

bination of medical conditions that increase the risk of developing cardiovascular 

disease and diabetes (WHO 1999). Symptoms are fasting hyperglycaemia, insulin 

resistance, high blood pressure, central obesity, decreased HDL cholesterol and 

elevated triglycerides. Insulin is released postprandial from the beta (β) cells of the 

pancreas, and it signals insulin-sensitive tissues in the body to absorb glucose to 

lower blood glucose. Insulin resistance, also known as pre-diabetes, is the condition 

in which normal amounts of insulin are inadequate to produce a normal insulin 

response from fat, muscle and liver cells. Insulin resistance in fat cells results in 

elevated hydrolysis of stored triglycerides and therefore in elevated free fatty acids 

in the blood plasma and insulin resistance in muscle cells reduces glucose uptake 

and so local storage of glucose (as glycogen). In liver cells the insulin normally gives 

a signal that glucose production from hepatic glycogenstorage should be reduced 

and thus, insulin resistance in liver cells leads to higher glucose production. High 

plasma levels of insulin and glucose due to insulin resistance often lead to metabolic 

syndrome and type 2 diabetes, including its complications.

Recent studies estimate the prevalence of type 2 diabetes mellitus (DM II) among 

patients with schizophrenia around 10-15%, which is 2-3 times higher than in the 

reference population (Holt et al 2005). Moreover, the incidence in patients using 

antipsychotic medication is estimated between 1.5% and 4.4% per year (Citrome 

et al 2004, Leslie et al 2004). The aetiology of disturbances in glucose metabolism 

in patients with schizophrenia is uncertain. Influences of factors associated with 

treatment with antipsychotic medication are important. However, several reports 

suggest that the vulnerability for disturbances in glucose metabolism may also be 

associated to the disorder schizophrenia. Recently it was shown that first-episode, 

drug-naive patients with schizophrenia had higher levels of plasma glucose, insulin, 

and cortisol than age- and sex- matched controls (Ryan et al 2003). This finding 
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could be attributed to differences in body composition between patients with schizo-

phrenia and healthy controls, since a higher waist-to-hip ratio and higher visceral 

fat content as assessed by computed tomography (CT) scan, were reported in two 

controlled studies (Ryan et al 2004, Thakore et al 2002). By contrast, in another 

study, no differences in glucose and insulin concentrations and visceral fat mass 

were reported in younger drug naive schizophrenic patients compared to healthy 

controls (Arranz et al 2004, Zhang et al 2004). A recent study using minimal model 

analysis of an intravenous glucose tolerance test in a rather small number of drug-

free patients showed insulin resistance comparable to healthy controls (Cohn et 

al 2006). These conflicting results may be due to differences in study design or to 

differences in the definition of insulin sensitivity. The hyperinsulinemic euglycaemic 

clamp, which is considered as the gold standard to measure insulin resistance 

(Bergman et al 1979, deFronzo et al 1979), has not been applied yet in drug naïve 

patient with recent onset schizophrenia. The hypothesis of the study described in 

chapter 3.2 was that drug naive first episode patients have hepatic and peripheral 

insulin resistance.

Aims of the thesis

– To investigate the effects of olanzapine and risperidone on subjective well-being, 

craving for and use of cannabis and treatment discontinuation. 

– To generate information about the genetic variability associated with obsessive-

compulsive symptoms in recent onset schizophrenia, and the effect of atypical 

antipsychotics on these symptoms.

– To study insulin resistance with the gold standard in neuroleptic naive patients 

with recent onset schizophrenia. 
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Content and structure of the thesis

Part I. Antipsychotic medication, subjective well-being, 
craving for and use of cannabis and compliance

The first part focuses on the effect of olanzapine and risperidone on subjective 

well-being, craving for and use of cannabis, and treatment continuation in patients 

with recent onset schizophrenia and related disorders. 

Part I consists of 5 chapters.

Chapter 1.1 is a review of the literature on different neurobiological theories on 

vulnerability concerning drug abuse and schizophrenia in adolescence.

Chapter 1.2 describes the effects of olanzapine and risperidone on initial sub-

jective well-being in young patients with schizophrenia, and the effect of these 

antipsychotics on the use of and craving for cannabis. 

Chapter 1.3 reports on early withdrawal in the double-blind randomized clinical 

trial with olanzapine and risperidone performed in adolescents with first psychosis. 

Chapter 1.4 presents data from one-year follow up after the initial double blind 

trial with olanzapine and risperidone. 

Chapter 1.5 describes the relationship between early improvement of subjective 

well-being and enduring symptomatic remission during a 5 year follow up of first 

episode schizophrenia.

Part II. Obsessive-Compulsive Symptoms in recent onset 
schizophrenia

The second part investigates the genetic background of obsessive-compulsive 

symptoms and the effect of olanzapine and risperidone on the induction and sever-

ity of these symptoms.

Part II consists of two chapters. 

Chapter 2.1 presents data of obsessive-compulsive symptoms (OCS) from a 

randomized double blind study in young patients with recent-onset schizophrenia 

or related disorders. Olanzapine is compared with risperidone.

Chapter 2.2 reports on the role of the catechol-o-methyltransferase gene as a 

modifier gene in schizophrenia by testing the association between the functional 

Val 158 Met and obsessive-compulsive symptoms in patients with recent onset 

schizophrenia. 
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Part III. Insulin resistance in neuroleptic naive patients 
with recent onset schizophrenia

The third part of this thesis presents data from a study that was performed in 

drug naive patients with schizophrenia, to investigate whether an impaired glucose 

metabolism is a part of the pathophysiology of the primary disorder and not sec-

ondary to the use of medication. 

Chapter 3.1 presents the data from a study of glucose metabolism with a hyper-

insulinemic, euglycaemic clamp, in drug naive patients with first episode psychosis, 

in order to determine hepatic and peripheral insulin resistance.
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Abstract

Objective To discuss the neurobiological and psychosocial developmental factors 

in adolescence contributing to simultaneous onset and co-occurrence of psychosis 

and substance use disorders.

Method A review of the literature.

Results Adolescence is a period with specific psychosocial challenges and specific 

changes in the brain that increase the probability of the onset of both psychosis 

and substance abuse, in predisposed people. In vulnerable adolescents it is pro-

posed that an excessive pruning of dopaminergic neurones leads to mesocortical 

hypofrontality causing anhedonia and dysphoria. At the same time, anhedonia and 

dysphoria are important risk factors for the development of substance abuse. In 

turn, hypofrontality leads to a reduction in mesocortical feedback inhibition of the 

mesolimbic system resulting in aberrant salience and positive symptoms. Finally, 

the development of aberrant salience plays a role in both psychoses and craving.

Conclusion Attention should be paid to the interaction of drug abuse and schizo-

phrenia and an integrated treatment is needed. Dysphoria and anhedonia in 

schizophrenic adolescents are important factors in treatment with antipsychotic 

medication, both in terms of patient satisfaction and in the prevention of substance 

abuse.
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Introduction

Adolescence is the period in human life characterized by a transition to both final 

brain maturation and independent adult social functioning. Environmental stressors 

interacting with brain changes and functioning are thought to be risk factors (“hits”) 

for the onset of psychiatric disorders, e.g. psychoses and substance use disorders. 

Chambers et al (2003) described adolescence as a critical period for the neurode-

velopment of brain regions associated with impulsivity, motivation and addiction. 

They also hold neuropathology in these circuits responsible for substance abuse 

comorbidity in schizophrenia (Chambers et al 2001). Recent studies have shown 

a high prevalence of substance abuse in schizophrenia (Cuffel 1992, Fowler et al 

1998, Weiser et al 2003). By stimulating dopaminergic circuits directly (cocaine) or 

indirectly (cannabis) illicit drugs interact with psychosis. In this review we will focus 

on neurobiological explanations. Various neurotransmitters (Takeuchi et al 2000) 

are involved in the onset and course of psychosis and addiction. The glutamatergic 

system and the N-methyl-d-aspartate (NMDA) receptor have recently gained more 

emphasis in the onset and course of schizophrenia (Goff and Coyle 2001) and addic-

tion (Kenny and Markou 2004). It is hypothesized that cortical glutamate/NMDA 

deficiency might cause the cognitive and negative symptoms in schizophrenia and 

an increased dopamine release in the mesolimbic system might cause the positive 

symptoms. Clinically however, the co-occurrence of drug abuse and schizophrenia 

is manifested in an increased probability of psychotic episodes with mainly positive 

symptoms. In this chapter, we will focus on the dopaminergic system as it is well 

studied and known to play a role in development of both psychosis and addiction, 

and because all currently available antipsychotics are dopamine antagonists. We 

attribute cognitive and negative symptoms to hypodopaminergia in the mesocorti-

cal circuits, although these symptoms may also be attributed to hypoglutamatergic 

states (Heresco-Levy et al 1999, Javitt and Zukin 1991, Krystal et al 1994, Olney 

and Farber 1995).

Aims of the study

In this review of the literature we discuss what makes adolescents more vulnerable 

to psychosis and drug abuse. We also will examine the interaction of both vulner-

abilities. Finally, we will summarise our findings and consider the consequences of 

this interaction for research and treatment.
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Material and methods

Literature search on Pubmed, using the following keywords: adolescence, neurode-

velopment, psychosis, schizophrenia, dopamine, drug use (cannabis, amphetamine, 

cocaine).

Results

Adolescence and vulnerability to psychosis

Epidemiology. Whereas the beginning of the developmental processes that ulti-

mately lead to schizophrenia lies in utero or at birth (Maynard et al 2001, Wein-

berger 1995), the first psychotic episode generally occurs in late adolescence or 

early adulthood (Häfner 2003). Males have their first onset at age 15–25 years, 

females at age 15–29 years (Hambrecht and Häfner 1997).

Psychosocial aspects. Adolescents appear to show an increase of anhedonia 

(Larson and Richards 1994, Larson et al 2002). They seem to attain less positive 

impact from stimuli with moderate to low incentive value. Anhedonia can be defined 

as a psychological condition characterized by inability to experience pleasure in 

normally pleasurable acts, and is related to the concept of dysphoria, which can 

be defined as a state of feeling unwell or unhappy. Anhedonia is associated with 

predisposition to psychosis (Gelber et al 2004, Katsanis et al 1990) and lower 

functioning in adolescent-onset schizophrenia (Paillere-Martinot 2000). 

Neurobiological aspects. The aetiology of schizophrenia has been linked 

to dysfunctional connectivity (Burns 2003). Functional networks may become 

incompletely, falsely or overly connected during ontogeny (Brüne 2004). Genetic 

factors causing adverse effects occurring early during foetal cell migration may 

become clinically manifest in adolescence or early adulthood when myelinization 

is completed (Randal 1998). It has been suggested that schizophrenia might arise 

from abnormal synaptic ‘’pruning’’ during adolescence (Feinberg 1983, Keshavan 

et al 1994). During normal development of the brain in early age, the synapses 

and dendrites that are used most often and are beneficial for it’s functioning are 

maintained for the adult brain. Connections that are not used enough or that are 

not beneficial disappear (Jeffery and Reid 1997, Weickert and Weinberger 1998). 

Especially during adolescence a reorganization of connections takes place through 

pruning (Keshavan et al 1994). Up to 35% of the maximum level of synaptic den-

sity is eliminated during normal development. Psychotic disorders are thought to 

be elicited by exaggerated pruning during adolescence. McGlashan and Hoffman 
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(2000) described a neural network computer simulation of auditory hallucinations. 

It is a simulation featuring a verbal working memory component with linguistic 

expectations built up from prior exposure, programmed to process degraded input 

signals into identifiable words. “Hallucinations” are defined as generated words 

during periods of input silence. Correct input identification increased when up to 

30% of “synapses” were eliminated. Pruning above 35% produced progressive 

impairment and at higher levels (more than 40%) of pruning hallucinations were 

simulated. At levels of 65% of synapses eliminated hallucinations decreased. Thus, 

if a brain is equipped with limited synaptic density to start with in early childhood 

due to genetic/perinatal factors, and/or if it suffers from an excessive pruning in 

adolescence (McGlashan and Hoffman, 2000), it would be prone to the develop-

ment of psychosis after more than 35% of the synapses are lost (Hoffman and 

McGlashan 1997). The first process in this model consists of structural reductions 

of connectivity leading to anhedonia/dysphoria. The second neurobiological process 

in this model is neuromodulatory (dopaminergic) in nature and involves the altera-

tion of the excitability of neuronal elements. These processes are assumed to be 

relatively independent, i.e. by altering the “bias” or “excitability” of the memory 

neuronal elements; hallucinations could be eliminated, while cognitive impairments 

remain unchanged. These alterations are suggestive of receptor-mediated neuro-

modulatory drug treatment, reversing the positive symptoms, but hardly affecting 

the cognitive deficits. McGlashan and Hoffmann (2000) predict from this altered 

neuromodulatory process that the focus of psychotogenic synaptic reductions lies in 

the working memory systems (e.g. prefrontal cortex). A lack of internal representa-

tion of contextual information, resulting from a disruption in the dopamine supply of 

the prefrontal cortex, brings about deficits in several attention and language-related 

tasks (Cohen and Servan-Schreiber 1992). The exaggerated pruning hypothesis is 

interesting because it provides a simple explanation why the illness first manifests 

itself mostly during adolescence and a neuromodulatory defect in dopamine as a 

consequence, might explain the various symptoms in schizophrenia. Weinberger 

(1987, 1995) argues that the interaction of early maldevelopment in utero (“first 

hit”) with late-maturing adolescent systems (“second hit”), in the prefrontal cortex, 

limbic system and their connectivity might be an explanation for the delay between 

early developmental abnormalities and the onset of the disease. An excessive 

elimination of synapses in the prefrontal cortex, and the parahippocampal region/

cortex (Pantelis et al 2003) could underlie this process (Feinberg 1983), caus-

ing a decreased dopamine (DA) function in the prefrontal cortex. This leads to 

mesolimbic DA overactivity, as a result of reduced inhibitory feedback, ultimately 

leading to positive symptoms of schizophrenia. Kapur (2003) proposed that the 

central role of dopamine is to mediate the “salience” of environmental events and 
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internal representations and that a hyperdopaminergic mesolimbic state leads to 

an aberrant assignment of salience. Kapur suggested that delusions are an effort of 

a dysfunctional system to make sense of aberrant experiences whereas hallucina-

tions reflect a direct experience of the aberrant salience of internal representations 

(Kapur 2003). The orbitofrontal cortex (OFC) is involved in perseveration of thought 

and obsessive–compulsive disorders (Aouizerate et al 2004). It may also explain 

some of the symptoms in schizophrenia according to the model proposed by Kapur 

(2003). The same system of salience attribution seems to be involved in the craving 

for drugs, as we will discuss later.

Adolescence and vulnerability to drug abuse

Epidemiology. Epidemiological studies indicate that experimenting with addic-

tive drugs and onset of addictive disorders take place in adolescence and young 

adulthood (Chambers et al 2003). Adolescents generally exhibit higher rates of 

experimental use and substance use disorders than older adults (Anthony and 

Helzer 1991, Grant 1997, Warner et al 1995). Addictive disorders identified in 

adults most commonly have onset in adolescence or young adulthood (Kandel et al 

1992, Taioli and Wynder 1991). Moreover, earlier onset of substance use predicts 

greater addiction severity and morbidity (Anthony and Petronis 1995, Kandel et al 

1992, Taioli and Wynder 1991).

Psychosocial aspects. Human adolescents exhibit increases in social behaviour, 

as well as disproportionate amounts of reckless behaviour, sensation seeking and 

risk-taking relative to individuals at other ages (Arnett 1992). Evolutionarily, this 

can be viewed as the best behaviour to avoid inbreeding. It makes the adolescent 

ready to leave the nest and look for a sexual partner far from the genetic-like 

offspring. Laviola et al (2003) found that adolescent rodents exhibit an unbalanced 

and extreme-oriented behaviour, consisting of increased novelty seeking, together 

with decreased novelty-induced stress and anxiety, an increased risk-taking behav-

iour, as well as elevated levels of impulsivity and restlessness. The characteristics 

of the adolescents that stimulate explorative behaviour are the same characteristics 

that might be leading them to experimenting with drugs. The explorative behaviour 

of adolescents brings them closer to places where drugs are available, and curiosity 

and impulsivity makes them experimenting with drugs without foreseeing possible 

consequences. Pleasure seeking and drug use among the adolescent peer group, 

together with risk-taking behaviour and early initiation in sexual relationships are 

found to be correlated in several studies (Li et al 2001, Saiz et al 2003, Stanton 

et al 2001). Sensation seeking might be a reaction to anhedonia, i.e. anhedonic 

people are unable to enjoy common positive reinforcers and start searching for 



31

 Adolescence, schizophrenia and drug abuse: a window of vulnerability

C
h

a
p

te
r 

1
.1

 

less common but stronger reinforcers that do provide joy, euphoria or at least a 

relief from boredom and dysphoria. In this search they are likely to come across 

alcohol or drugs. It should be noted however, that in a society where alcohol and 

drugs are widely available and easy accessible, even anhedonic people who are not 

actively searching for reinforcers might get into contact with alcohol or drugs and 

subsequently become addicted.

Neurobiological aspects. Electrical stimulation of the pleasure reward system 

leads to intense selfstimulation in animals and, in humans, produces intense plea-

sure or euphoria (Gardner and Vorel 1998). This circuit is implicated in the pleasures 

produced by natural rewards (e.g. food, sex) or by psychoactive drugs. The antici-

pation of the euphoric effect of the drug, the craving, is one of the characteristics of 

drug abuse and addiction. Childress et al (1999) used positive emission tomography 

in detoxified cocaine users and found that limbic activation is one component of 

cue-induced cocaine craving. They suggested that limbic activation may similarly 

be involved in appetitive craving for other drugs and for natural rewards. The ana-

tomical core of the reward system consists of dopaminergic neurones of the ventral 

tegmentum that project to the nucleus accumbens, which is described as site for 

motivation to action. It is the phasic dopamine release in unexpected situations that 

lead to the rewarding effects with highest impact (Schultz 2001). The projections 

to the OFC, the prefrontal cortex and the anterior cingulate gyrus are activated in 

addicted subjects during intoxication and craving, and they are deactivated during 

withdrawal. The cognitive and emotional processes involved in these structures 

result in the overvaluing (salience attribution) to drug reinforcers (OFC), craving 

and compulsive drug administration. It also results in deficits in inhibitory control 

over drug taking (prefrontal cortex) (Goldstein and Volkow 2002). Why would 

young people be more vulnerable to drugs than adults? The adolescent brain is a 

brain in transition. Prominent among the brain regions undergoing developmental 

change during adolescence are the prefrontal cortex and other forebrain dopamine 

projection fields. These stressor-sensitive areas form part of the neuronal circuitry 

modulating the motivational value of drugs of abuse and other reinforcing stimuli 

(salience). Another component of the liability for early age onset of substance use 

disorder is neurobehavioural disinhibition (Goldstein and Volkow 2002, Tarter et al 

2003). This disinhibition can be defined as a deficient capacity to control behaviour 

and regulate emotion, and is specific for the brain that is in transition to adulthood. 

Chambers et al (2003) described preclinical and clinical data supporting that the 

adolescent neurodevelopmental phase is a biologically critical period of greater 

vulnerability for experimentation with substances and acquisition of substance use 

disorders. The idea of Laviola et al (2003) is that a low basal dopamine level in the 

mesolimbic system of adolescent rodents is similar to that in human adolescents, 
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and this too leads to an explanation of the vulnerability to drug abuse in this group 

and explains the emergence of dysphoria. This low dopamine level possibly causes 

boredom and dissatisfaction, typical features of human adolescence. But, in reac-

tion to environmental and/or pharmacological challenges, these neurones with low 

basal dopamine release larger amounts of dopamine compared with adulthood. 

This would make the positive reinforcing properties of psychoactive drugs even 

larger in adolescents, than they already are in adults. This hypodopaminergic state 

was also found during withdrawal in drug abusers, and it is assumed to result in 

a decreased sensitivity to natural reinforcers, perpetuating the use of drugs as a 

means to compensate for this deficit and contributing to the anhedonia and dys-

phoria seen during withdrawal (Volkow et al 2003). Chefer et al (2003) showed that 

basal DA uptake and release are reduced in individuals who exhibit greater activity 

in an open field and an enhanced behavioural response to cocaine. Their findings 

indicated an inverse relationship between basal DA dynamics and responsiveness 

to novelty and cocaine. This could mean that the (more exploring) adolescent with 

low basal dopamine levels show more responsiveness to cocaine. Adriani et al 

(2003) found in rodents that adolescence seems to be characterized by enhanced 

neurobehavioral vulnerability to nicotine, by way of the same pathways as others 

drugs. Ameri (1999) showed that psychoactive cannabinoids increase the activity 

of dopaminergic neurones in the ventral tegmental area – mesolimbic pathway (the 

reward pathway). The enhanced dopaminergic drive elicited by the cannabinoids is 

thought to underlie the reinforcing and abuse properties of marijuana. 

The interplay between (cannabis) addiction and psychosis

Epidemiology. Examining the interplay of psychosis with drug abuse, and 

particularly cannabis abuse, most studies report a positive association between 

prior cannabis consumption and the onset of psychosis (Andreasson et al 1987, 

Arsenault et al 2004, Dixon et al 1991, Goff and Doyle 2001, Longhurst et al 1997, 

Mathers et al 1991, Rolfe et al 1993, Schneier and Siris 1987, Weiser et al 2003). 

In addition, Linszen et al (1994) found that cannabis abuse and particularly heavy 

abuse can be a stressor-eliciting relapse in patients with schizophrenia and related 

disorders. Based on a review of several studies, Murray et al (2003) concluded 

that persons vulnerable to psychiatric disorder are more likely to abuse cannabis 

than the rest of the population, but that heavy abuse of cannabis also acts as an 

independent risk factor for psychosis. Heavy abuse of cannabis cannot only cause a 

brief psychotic reaction but probably also acts as a further risk factor in those with a 

biological predisposition for psychosis. In both adolescents and adults, psychoactive 

substance use is strongly associated with psychiatric morbidity. A number of studies 



33

 Adolescence, schizophrenia and drug abuse: a window of vulnerability

C
h

a
p

te
r 

1
.1

 

on patients with schizophrenia have shown that cannabis use and cannabis use 

disorders are associated with lower treatment compliance (Cleghorn et al 1991, 

Perkins et al 1986), more positive symptoms (Negrete et al 1986), a higher fre-

quency of psychotic episodes (Linszen et al 1994), higher re-hospitalizations rates, 

and a negative effect of the course and outcome of the disease process (Arsenault 

et al 2004, Caspari et al 1999, Cleghorn et al 1991, Linszen et al 1994, Negrete et al 

1986, Perkins et al 1986). Other studies, however, did not find this negative effect 

of cannabis on the course and outcome of schizophrenia (Addington and Duchak 

1997, Duke et al 2001, Mueser et al 1990, Warner et al 1994). Finally, some studies 

showed (Dixon et al 1991, Linszen et al 1994) that low doses of cannabis alleviate 

anxiety and depression.

Psychosocial aspects. The self-medication hypothesis postulates that patients 

with schizophrenia select specific substances to alleviate anhedonia or dysphoria 

(Mueser et al 1998), or to counteract the side-effects related to the dopamine D2 

blockade of antipsychotic drugs. The fact that some schizophrenic patients live 

in low social conditions may also play a role. Lack of activity or unemployment 

aggravates boredom and increases the need for drug use. Personality traits (Arndt 

et al 1992, Devaux et al 2001) such as high impulsivity and sensation seeking are 

also associated with substance abuse in patients with schizophrenia. A high level of 

sensation seeking can either be an inborn temperamental trait or a later adaptation 

or reaction to high levels of pre-existing anhedonia. Finally, the label “addict” is by 

some persons preferred over the label “crazy”. 

Neurobiological aspects. Delta-9-tetrahydrocannabinol (Δ9-THC), the principal 

active metabolite of cannabis, increases the release of dopamine from the nucleus 

accumbens and prefrontal cortex and raises the level of cerebral dopamine, via the 

stimulation of the ventral tegmental area. Therefore, low basal dopamine in adoles-

cents and especially low levels of dopamine in the prefrontal cortex in schizophrenic 

patients is counteracted by the use of Δ9-THC. Drug abuse in the adolescence might 

be associated with schizophrenia in several ways. Chambers et al (2001) hypoth-

esized that abnormalities in the hippocampal formation and frontal cortex (as seen 

in schizophrenia) facilitate the positive reinforcing effects of drug reward and reduce 

inhibitory control over drug-seeking behaviour. Altered integration of dopamine and 

glutamate signalling in the nucleus accumbens resulting from frontal cortical and 

hippocampal dysfunction would produce neural and motivational changes similar to 

long-term substance abuse but without the necessity of prior drug exposure. This 

means that the brain of a schizophrenic patient resembles that of the (anhedonic) 

addicted brain, without drug exposure. Drugs like cannabis (Voruganti et al 2001) 

and amphetamine (Lillrank et al 1991) profoundly affect the brain dopaminergic 

systems. Continuous amphetamine administration may reproduce some aspects of 
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the prolonged excitation, which accompanies an acute psychotic episode (Ellison 

and Eison 1983), and the use of methamphetamine induces a lasting change in the 

brain that produces and maintains a schizophrenia-like paranoid psychotic state 

(Sato et al 1992).

Discussion

Patients with schizophrenia are more likely to use substances than the general 

population. Schizophrenia and substance use disorders do not only frequently co-

exist but also seem to manifest their first symptoms in adolescence. In this review, 

we argue that it is likely that adolescence is a period in which the psychosocial 

development (anhedonia and sensation seeking) as well as the specific processes 

of the developing brain increases the risk of both a psychotic episode and substance 

abuse disorders in predisposed people. In vulnerable adolescents an excessive 

pruning of dopaminergic neurones takes place in the frontal brain areas, leading 

to hypofrontality with increased risk on cognitive disorders, negative symptoms 

and anhedonia/dysphoria. Following this dopaminergic hypofrontality a reactive 

neuromodulatory process leads to a dysregulated hyperdopaminergic mesolimbic 

state, which in turn leads to aberrantly salient experiences such as preoccupations 

with hallucinations and delusions. The salience of these sensations and thoughts 

and the inability to switch to other stimuli (as a dysfunction in the OFC) seems to 

be responsible for the chronic nature of many of these symptoms. A similar problem 

of salience and inflexibility is present in patients with a substance use disorder. 

However, here the problem is often identified as craving leading to relapse after 

period of abstinence and probably responsible for the chronic relapsing course of 

the disorders; a course very similar to the one observed in many patients with 

schizophrenia. Resuming, the schizophrenic brain resembles that of the (anhedonic) 

addicted brain, without drug exposure, i.e. a brain characterized by dopaminergic 

cortical hypofrontality. Based on the above analysis, an integrated dual diagnosis 

treatment of schizophrenia and drug abuse is needed. Psychosocial interventions 

and psycho-education about drug abuse and the interaction with schizophrenia 

have shown to be fruitful (Shaner et al 2003). Special attention should be paid to 

dysphoria/anhedonia in schizophrenia.

Antipsychotic medication may contribute to dysphoria and anhedonia. Therefore 

it is of outmost importance to optimize antipsychotic medication taking in account 

the subjective experience of the patient. Antagonism of dopaminergic transmission 

is relevant for this subjective experience, and neuroleptic dysphoria might be a 

consequence of impaired dopamine function in the nucleus accumbens and plays 



35

 Adolescence, schizophrenia and drug abuse: a window of vulnerability

C
h

a
p

te
r 

1
.1

 

an important role in comorbidity with substance abuse (Voruganti and Awad 2004). 

Preliminary evidence exists that a window of D2 receptor occupancy between 60 

and 70% is optimal for the subjective experience of patients (de Haan et al 2004). 

Levels above 70% D2 receptor occupancy are associated with negative subjective 

experience, and D2 receptor occupancy levels below 60% leaves the patient in 

a psychotic state, that is also accompanied with negative subjective well-being. 

High occupancy levels are already reached by using low dosages of antipsychotic 

drugs (de Haan et al 2003). Reaching optimum dopamine D2 receptor occupancy 

is clinically relevant as subjective experience during treatment with antipsychotic 

medication is associated with medication compliance and quality of life. Research 

is needed on the effects of antipsychotics on subjective well-being (Naber 1998, 

Naber et al 2001, Voruganti et al 2004) and on craving for drugs (Hutchison et al 

2003, Smelson et al 2002). If subjective well-being during treatment with certain 

neuroleptics is high, it is to be expected that craving for drugs is reduced. Well-

designed and controlled studies in antipsychotics to improve subjective experience 

and quality of life are urgently needed (Awad and Voruganti 2004).
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Abstract

Objective The aim of this study was to examine whether subjective well-being 

and craving for cannabis were different in patients with schizophrenia or related 

disorders treated with either olanzapine or risperidone.

Method A 6-week, double blind, randomized trial of olanzapine and risperidone 

was carried out in 128 young adults with recent onset schizophrenia or related 

disorders. Primary efficacy measures were the mean baseline-to-endpoint change 

in total scores on the Subjective Well-being under Neuroleptics Scale (SWN), the 

Obsessive Compulsive Drug Use Scale (OCDUS), the Drug Desire Questionnaire 

(DDQ) and the Cannabis Use Self Report (CUSR). Analysis of covariance (ANCOVA) 

was used to test between-group differences. 

Results Estimated D2 receptor occupancy did not differ between olanzapine (n=63) 

and risperidone (n=65). Similar improvements in subjective well-being were found 

in both groups. In the co-morbid cannabis-using group (n=41, 32%), a similar 

decrease in craving for cannabis was found in both treatment conditions. 

Conclusions Both, olanzapine and risperidone were associated with improved 

subjective well-being. No evidence was found for a differential effect of olanzapine 

or risperidone on subjective experience or on craving for cannabis in doses leading 

to comparable dopamine D2 occupancy.
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Introduction

An estimated 50% of psychotic patients are non-compliant with antipsychotic medi-

cation and non-adherence is strongly associated with psychotic relapse (Fenton et 

al 1997). Initial dysphoric responses to antipsychotic medication (Lambert et al 

2003, Naber et al 2005, van Putten et al 1981) and cannabis use (Buhler et al 

2002, Coldham et al 2002, Lambert et al 2005) are powerful predictors of non-

adherence. 

Since subjective experiences are correlated with occupancy of dopamine D2 

receptors by the antipsychotic compound (de Haan et al 2000, 2003, Kapur and 

Seeman 2001) and since olanzapine dissociates faster from the dopamine D2 recep-

tor than risperidone, olanzapine is hypothesized to induce less negative subjective 

experiences (Kapur and Seeman 2001). Using the Subjective Well-being under 

Neuroleptics (SWN), patients receiving olanzapine treatment reported higher levels 

of subjective well-being than patients treated with either clozapine or risperidone 

(Naber et al 2001). 

The use of cannabis (12-50%) is also associated with low treatment adherence 

in schizophrenia (Fowler et al 1998, Mueser et al 1990, Regier et al 1990, Soyka et 

al 1993), leading to more positive symptoms and psychotic episodes, and higher 

rehospitalization rates (Cleghorn et al 1991, Linszen et al 1994, Negrete et al 1986), 

but also with a reduction of negative symptoms, anxiety and depression (Dixon et 

al 1990, Peralta and Cuesta 1992). Typical antipsychotic medications are thought 

to be associated with the induction of negative subjective experiences and craving 

by antagonizing striatal dopaminergic D2 receptors (Brown et al 2003, de Haan et al 

2006, McEvoy et al 1995), whereas atypical antipsychotics are suggested to reduce 

smoking and substance use (Green et al 1999, McEvoy et al 1995). The results 

with regard to olanzapine and risperidone are inconsistent and both reductions 

(Hutchison et al 2003, 2004), increases (Kampman et al 2003, Sayers et al 2005, 

Smelson et al 2002), and no change in craving (Smelson et al 2004) have been 

reported.

We hypothesized that olanzapine (because of faster dissociation) would have 

a more favorable effect on subjective well-being and craving for cannabis than 

risperidone. This hypothesis can only be tested when doses of antipsychotic medi-

cation are compared that lead to similar dopamine D2 receptor occupancy. 

This first double-blind randomized trial in young adults with recent onset schizo-

phrenia and related disorders was designed to examine whether olanzapine and 

risperidone have a differential effect on 1. subjective experiences, 2. craving for 

cannabis and on 3. continued use of cannabis.
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Methods

Subjects

Eligible for this 6-week, multicenter, double-blind, randomized controlled trial were 

male and female in- and outpatients age 18 to 30. They had to meet DSM-IV-R 

criteria for schizophrenia, schizoaffective disorder or schizophreniform disorder 

based on the Structured Clinical Interview for the Diagnostic and Statistical Manual 

of Mental Disorders, fourth edition, patient version (SCID-P). Patients with con-

comitant use of any other antipsychotic drug than olanzapine or risperidone, depot 

antipsychotic medications in the three months prior to inclusion, current use of 

other psychotropic medications other than oxazepam or biperiden were excluded. 

Each center’s ethics committee approved the study and written informed consent 

was obtained.

Patients were recruited from four mental health centers in the Netherlands (Aca-

demic Medical Centre in Amsterdam; Erasmus Medical Centre in Rotterdam; Par-

nassia Pychomedical Centre in the Hague and Mediant in Enschede). Assessments 

took place at baseline just before randomization, after one week of treatment and 

at the end of the six weeks treatment or when the patient discontinued randomized 

therapy (last-observation-carried-forward approach).

Patients received flexible dosing of either olanzapine (5, 10, 15 or 20 mg/d) or 

risperidone (1.25, 2.5, 3.75 or 5 mg/d) in identical-looking capsules. The dose ratio 

of 1:4 is estimated according to our goal to reach comparable dopamine D2 receptor 

occupancy (Kapur and Seeman 2001). In the first week, treating physicians could 

adjust the daily dose, to a fixed dose for the following 5 weeks. All patients (similar 

in both groups) were treated with disease and stress management programme, 

including psycho-education about psychoses and substance abuse and social-skills-

training.

Assessments

All patients were assessed with the Subjective Well-being under Neuroleptics Scale 

short version (SWN/sv), a 20 item six point Likert type self rating scale measuring 

the subjective experience in the past seven days, with robust psychometric qualities 

(de Haan et al 2002, Naber et al 1995, 2001). All patients also rated the Cannabis 

Use Self Report (CUSR), measuring cannabis use in the past month. Self reported 

data were affirmed by Recent Drug Use Urine analysis. From the patients with 

self-reported cannabis use at baseline, two craving questionnaires were obtained. 

The Obsessive Compulsive Drug Use Scale (OCDUS), a self rating scale consisting 
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of 11 items with a five point Likert type rating measuring drug craving in the past 

seven days, and the Drug Desire Questionnaire (DDQ) (Franken et al 2002), a self 

rating scale measuring instantaneous craving. 

Baseline characteristics were compared between treatments with a Chi2 test, or 

an independent T test. An intention-to-treat (ITT) analysis of covariance (ANCOVA) 

was used to test between-group differences outcome variables, including treat-

ment, site, and baseline score of the outcome parameter as factors. All tests were 

two-sided and were performed at the 5% significance level. 

Results

Hundred-twenty-eight of 201 eligible patients (64%) received at least 1 dose of 

olanzapine (n= 63) or risperidone (n= 65), had at least one follow up assessment 

and were included in the ITT analysis (Figure 1.2.1), with no significant differences 

in patients that refused participation compared to those who were randomized.

Thirty-one patients (22%) discontinued treatment because of adverse events 

(n=9), lack of efficacy (n=8), patient decisions (n=10) or a combination of factors 

(n=4), and three patients (2%) were lost to follow-up. There were no significant dif-

ferences between the two treatment groups with respect to age (25 years), gender 

(80% male) or diagnosis. Of the 128 randomized patients, 41 (32%) were using can-

nabis at baseline: 20 (49%) in the olanzapine and 21 (51%) in the risperidone group 

(p=0.95). There were no significant differences in baseline characteristics between 

the cannabis using patients in the two treatment conditions, except for the cannabis 

using olanzapine group having a significantly lower OCDUS score (mean 19.3, SD 

6.5) than the cannabis using risperidone group (mean 26.7, SD 10.3), p=0.01. 

Patients received a mean dosage of 9.8 mg olanzapine and 2.5 mg risperidone 

after 1 week and 11.1 mg olanzapine and 3.0 mg risperidone at 6 weeks. There 

was no significant difference in estimated D2 receptor occupancy between the two 

groups.

After adjusting for SWN scores at baseline, there was no significant treatment 

by center interaction effect [F (3, 119) =1.5, p=0.22], and also none of the main 

effects were statistically significant [center: F (3,119) = 1.35, p=0.26; treatment: 

F (1,119) =0.037, p=0.85]. These results suggest that there was no difference 

between centers and treatment conditions. The largest increase in SWN took place 

within the first week of the trial (Table 1.2.1).

Within the group of cannabis using patients, after adjusting for baseline scores, 

there were no significant group by center interaction effects on the OCDUS (F (2, 

33) =0.28, p=0.76] and the DDQ [F (2, 32) =1.67, p=0.21], and none of the 
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main effects were statistically significant for the OCDUS [center: F (3, 33) = 1.50, 

p=0.23; treatment: F (1, 33) = 0.76, p=0.39] and the DDQ [center: F (3, 32) = 

1.50, p=0.23; treatment: F(1, 32)=0.93, p=0.34]. These results suggest that there 

was no difference in effect on craving between centers or between treatments. 

Within the group of cannabis users, the reduction in the mean number of joints per 

week was not significantly different for olanzapine (mean - 4.7, SD 9.8) versus the 

risperidone group (mean - 4.3, SD 6.5) p=0.16. 

Figure 1.2.1 Flowchart of a Randomized 6- Week Double Blind Trial Comparing 
Olanzapine, 5-20 mg/day, to Risperidone in Adolescents with Recent Onset 
Schizophrenia or Related Disorders.
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Discussion

In this first randomized, double blind comparison of olanzapine and risperidone 

with subjective well-being and craving for cannabis as primary outcome measures, 

there were no significant differences in subjective well-being (SWN) or in reduction 

of craving for cannabis (OCDUS, DDQ) or in use of cannabis. Since most of the 

changes in SWN and OCDUS scores took place within the first week of the trial, 

it seems unlikely that differences would have been found if the trial had been 

extended beyond 6 weeks.

A limitation of the study is that only 41 of the 128 patients were using cannabis 

at baseline, resulting in limited statistical power for the detection of differences in 

changes in craving and cannabis use. Another limitation is that only 64% of the eli-

gible patients were willing to participate in the study, possibly limiting the external 

validity of the study. However, there were no significant differences in patients that 

refused participation compared to those who were randomized. Similar to many 

Table 1.2.1 Efficacy Results at Treatment Endpoint for Adolescent Patients With First 
Psychosis Who Received Double Blind Olanzapine or Risperidone in a 6-Week Study

Patients Included in Intent-To-Treat Analyses a

Olanzapine Risperidone Analysis of Change

Efficacy Values Mean SD Mean SD F Df P

Primary Efficacy Values

Total score of Subjective Well-being 
under Neuroleptics (n=128)

Baseline 82.2 14.9 79.2 17.7

After 1 week 84.9 16.2 82.8 16.7

Endpoint 84.2 14.3 82.5 15.7

Change baseline-endpoint 2.0 10.4 3.3 12.5 0.04 1, 119 0.85

Obsessive Compulsive Drug Use 
Scoresb (n=41)

Baseline 19.3 6.5 26.5 10.5

Endpoint 20.0 7.3 21.3 8.4

Change baseline-endpoint 0.7 5.2 - 5.2 8.4 0.76 1, 33 0.39

Drug Desire Questionnaireb (n=42)

Baseline 42.5 16.1 47.8 21.4

Endpoint 33.4 15.1 38.4 17.1

Change baseline-endpoint - 9.1 19.0 - 9.4 17.2 0.93 1, 32 0.34

Cannabis Use Self Report Scores, 
joints/ weekb (n=41) 

Baseline 6.3 9.5 7.8 8.8

Endpoint 1.6 2.6 3.5 5.8

Change baseline-endpoint - 4.7 9.8 - 4.3 6.5 2.03 1, 36 0.16
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other studies among adolescents and young adults with recent onset schizophrenia, 

only 70% of the participating patients completed the 6-week treatment. Patients 

receiving olanzapine and risperidone both reported increased subjective well-being 

during the 6 week trial. The highest increase of subjective well-being took place in 

the first week, which is consistent with previous findings (Naber et al 2005).

An explanation for the absence of differential effects is that our hypothesis was 

incorrect. Maybe the difference in dopamine dissociation between olanzapine and 

risperidone is too small to generate differences or, differences in dopamine dis-

sociation rate are not related to differences in subjective experience or craving for 

cannabis. In recent placebo controlled studies, risperidone showed decreases in 

craving (de la Garza et al 2005, Smelson et al 2002, 2004); olanzapine showed a 

decrease (Hutchison et al 2001, 2004, Smelson et al 2006) as well as an increase 

in craving (Kampman et al 2003). More randomized controlled trials are needed 

to establish whether different types of antipsychotics really differ in their effect 

on craving and drug use behavior of patients. In conclusion: in this double blind 

randomized controlled study we found no evidence for a differential effect of olan-

zapine and risperidone (in doses that lead to comparable dopamine D2 occupancy) 

on subjective well-being or on craving for cannabis.
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Halfway a randomized double-blind study comparing olanzapine and risperidone in 

adolescents with first psychosis, we found that 19 (24%) of the 78 included patients 

terminated the double-blind phase before the end of the determined 6 weeks. There 

was no difference in dropout rates between sexes; the total group consisted of 65 

males (83%) and 13 females (17%), and the dropout group comprised 16 men 

(84%) and 3 (16%) women. The mean age of the total group was 25.4 years (24.1 

years for men and 31.5 for women). The mean age of the dropouts was 25.3 years 

(25.2 for men and 25.9 for women). 

Reasons for dropout were: medication was not effective enough (n = 5); side 

effects (n = 6); withdrawal of consent (n = 4) and a combination of reasons (n = 4). 

Some patients told us that early withdrawal from the study was related to tension 

they experienced from ingesting the capsules not knowing their content, though we 

closely informed them that it was either olanzapine or risperidone. Three discon-

tinuations were from patients with paranoid delusions. They had received the same 

neuroleptic trial medication, in an equal dose but not in a double-blind manner, one 

year before. This suggests that the double-blind aspect of a trial can lead to higher 

dropout rates, especially in patients with paranoid delusions. The most frequent 

reasons for dropout in clinical trials performed in patients with schizophrenia are 

severe extrapyramidal effects (Ahlfors et al 1990), clinical ineffectiveness (Ahlfors 

et al 1990, Azorin et al 1990) and refusal of medication administration (Azorin 

et al 1990). In drug trials with bulimic subjects, dropouts tended to have higher 

scores on the Paranoid Ideation Subscale of the SCL-90, compared to completers 

(Margittai et al 1986). It was also suggested that personality traits involving novelty 

seeking and impulsivity might contribute to early discontinuation from clinical trials, 

independent of anxiety (Wingerson et al 1993). Paranoia, impulsivity and anxiety 

are frequently encountered in patients with schizophrenia. The fact that many of 

the subjects in our study were using cannabis or other drugs might also have been 

a factor in the dropout rate (Bergman et al 1988, Kranzler et al 1996, Silva da Lima 

et al 2002, Vendetti et al 2002). The combination of adolescence and tobacco and 

alcohol use predicted loss to follow-up in trials (Morrison et al 1997). 

In summary, the specific characteristics of adolescents with first psychosis might 

be related to high dropout rates in double blind clinical trials. Refusal of participation 

and premature discontinuation is a threat to the external validity of these studies, 

as it will decline the generalizability to the aimed population. An intention-to-treat 

design with last observation carried forward might reduce this problem. Many trials 

do not report reasons for dropout (Jokstad et al 2002); however, reporting the 

dropout rate and reasons for dropout is very important (Meinert 1998). 
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Abstract

Objective To examine whether early (relatively) dysphoric response to olanzapine 

or risperidone and cannabis use were related to discontinuation of antipsychotic 

medication in young adults with recent onset schizophrenia or related disorders.

Methods In a 6-week, double blind randomized controlled trial comparing olan-

zapine (n=63) and risperidone (n=65), we assessed early (relatively) dysphoric 

response using the Subjective Well-being under Neuroleptics Scale (SWN) and the 

presence of cannabis use. Time to the discontinuation of treatment was measured 

in the following 1-year open extension period; survival analyses for patients treated 

with olanzapine and risperidone, (relatively) early dysphoric and non-dysphoric 

responders, cannabis users and non-users were performed.

Results After one-year follow up, 75 of 113 patients (66%) had discontinued the 

treatment. Mean time to discontinuation was 5.8 (SD 4.9) months, with no sig-

nificant difference between olanzapine (5.6 months, SD 4.9) and risperidone (5.9 

months, SD 4.9). However, patients with an early (relatively) dysphoric response 

discontinued medication (mean 4.1 months, SD 4.4) significantly earlier than those 

with no early (relatively) dysphoric response (mean 7.3 months, SD 4.8; log-rank 

chi squared=13.3, d.f.=1, P =0.0003). In addition, patients using cannabis dis-

continued medication significantly earlier (mean 4.3 months, SD 4.2) compared to 

the non-users (mean 6.4 months, SD 5.0; log-rank chi squared= 4.98, d.f. =1, P 

=0.03). No significant interaction effects for early dysphoric response or cannabis 

use and medication were observed.

Conclusions Initial (relatively) dysphoric response to antipsychotic medication and 

cannabis use are associated with early discontinuation of medication in patients 

with recent onset psychosis.
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Introduction

While long-term antipsychotic medication remains the cornerstone of treatment in 

schizophrenia, only a minority of the patients take these drugs for longer periods 

of time. A recent landmark study showed that as many as 80% of patients with 

chronic schizophrenia discontinued their medication at 18 months (Lieberman et al 

2005). Specific reasons for discontinuation of antipsychotic medication are lack of 

motivation, substance abuse, ineffectiveness, and intolerability due to side effects 

such as weight gain, extrapyramidal signs or sedation (Lieberman et al 2005). 

Discontinuation often is a direct result of patients’ subjective complaints (Naber et 

al 1998, 2001, van Putten et al 1978) and is a leading cause of relapse (Fenton et al 

1998) and rehospitalisation (Gitlin et al 2001). Subjective experience under neuro-

leptics is strongly correlated with occupancy of dopamine D2 receptors (de Haan et 

al 2000, 2003, Mizrahi et al 2007). It has been suggested that antipsychotic drugs 

with fast dissociation from the receptor modulate the dopamine system in a manner 

that allows for more appropriate dopaminergic functioning and fewer dysphoric 

reactions (Kapur and Seeman 2001). Olanzapine showed faster dissociation from 

the dopamine D2 receptor than risperidone; therefore olanzapine was hypothesized 

to be effective without inducing negative subjective experience (Kapur and Seeman 

2001), with higher initial subjective well-being and longer time to discontinua-

tion than risperidone. Indeed, olanzapine treatment was continued longer than 

haloperidol, risperidone, ziprasidone, or quetiapine treatment in a previous study 

(Beasley et al 2007).

Discontinuation of medication in patients with schizophrenia is also associated 

with substance abuse (Haro et al 2007). Moreover, olanzapine and risperidone may 

have a differential effect by decreasing as well as increasing craving and abuse of 

substances (Hutchison et al 2003, 2004, Sayers et al 2005, Smelson et al 2002, 

2004). 

The few studies that have investigated subjective well-being, substance abuse and 

treatment continuation until now, differ in methodology and are difficult to compare 

(Lambert et al 2003). In a retrospective study among patients with schizophrenia 

or schizoaffective disorder and co-morbid substance dependence, patients taking 

risperidone stayed longer in treatment than patients taking olanzapine (Stuyt et al 

2006). Randomized controlled trials comparing the effect of olanzapine and risperi-

done on subjective well-being, craving for cannabis and treatment discontinuation 

are lacking. 

In this study in adolescent and young adult patients with recent onset schizo-

phrenia or related disorders, we examined whether early dysphoric response to 
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olanzapine or risperidone and baseline cannabis use predicted discontinuation of 

antipsychotic medication.

Methods

Subjects

Eligible for the study were male and female inpatients and outpatients age 18-30, 

meeting criteria for a diagnosis of schizophrenia, schizoaffective disorder or schizo-

phreniform disorder based on the Structured Clinical Interview for the Diagnostic 

and Statistical Manual of Mental Disorders, fourth edition, patient version (SCID-P; 

Spitzer et al 1995). Exclusion criteria were (1) pregnancy, (2) lactating women, 

(3) women without adequate contraconception, (4) known hypersensitivity to any 

ingredient of olanzapine or risperidone, (5) use of depot antipsychotics in the 3 

months prior to inclusion, (6) current use of clozapine, (7) use of other psychotropic 

medication other than oxazepam or biperiden, (8) narrow angle glaucoma, and (9) 

known neurological or endocrine disease. A total of 201 patients were eligible for 

the study and 131 patients received the allocated intervention, with no significant 

differences in terms of used antipsychotic medication between patients that refused 

participation compared to those that were randomized: 106 patients (81%) were 

male and 25 (19%) female; 64 received olanzapine, and 67 received risperidone 

(Figure 1.4.1). 

The vast majority (118 = 90%) was diagnosed with schizophrenia, 5 (4%) with 

schizophreniform disorder and 8 (6%) with schizoaffective disorder. The frequen-

cies of patients enrolled per site were 41 (31.3%) in the AMC, 54 (41.2%) in the 

EMC, 28 (21.4%) in PPC and 8 (6.1%) in Mediant.

Three patients (2%) were lost to follow-up in the first phase. This means that 

128 received at least one dose of olanzapine (n= 63) or risperidone (n= 65) and 

had at least one follow up assessment. 

One year follow-up data were not available for 5 patients taking olanzapine and 

10 patients taking risperidone. Thus, the one-year analyses included 113 (88%) 

patients, 58 of whom were initially treated with olanzapine and 55 with risperidone 

(Figure 1.4.1). There were no significant differences concerning subjective well-

being, cannabis use or treatment assignment at baseline, between groups that 

were lost to follow-up (n=15) or that were not lost to follow-up (n=113).

Each site’s review board or ethics committee approved this multicenter study. 

The benefits and risks of study participation were fully explained to each subject, 

and written informed consent was obtained. 
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Earlier publications of this study concerned the initial effect of olanzapine and 

risperidone on subjective well-being and craving for cannabis (van Nimwegen et al 

2008) and obsessive compulsive symptoms in young patients with first psychoses 

(van Nimwegen et al 2008).

Study Design

Consecutively admitted and contacted patients were recruited from inpatient and 

outpatient settings at 4 treatment centres in the Netherlands: Academic Medical 

Centre in Amsterdam (AMC), Erasmus Medical Centre in Rotterdam (EMC), Parnas-

sia Pychomedical Centre in The Hague (PPC), and Mediant in Enschede from July 

Figure 1.4.1. Flowchart of a Randomized 6- Week Double Blind Trial Comparing 
Olanzapine, 5-20 mg/day, to Risperidone in Adolescents with Recent Onset 
Schizophrenia or Related Disorders and One-year Follow-Up.
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1st, 2003 through July 1st, 2005. All patients were treated with a disease, medica-

tion and stress management program, including psycho-education about psychoses 

and substance abuse and social-skills-training. Patients meeting enrolment criteria 

were randomly assigned to either olanzapine or risperidone by a computer block–

randomization list using last month cannabis use as a pre-stratification factor. 

Medications

Patients received flexible dosing of either olanzapine (5 mg/capsule) or risperidone 

(1.25 mg/capsule) in identical-appearing capsules for 6 weeks (phase 1). The dose 

of the medication ranged from one to four capsules a day, based on the treating 

physician’s judgment. The above mentioned dose ratio of 1:4 was estimated accord-

ing to dopamine D2 receptor occupancy (Kapur and Seeman 2001) and the clinical 

available and advised dose range of both antipsychotic drugs in patients with recent 

onset schizophrenia. Following unblinding of the study medication after 6 weeks, an 

open extension phase started with the study medication that was prescribed in the 

first 6 weeks in the dose given at the end of week 6. Patients were followed for a 

period of 12 months (phase 2).

Assessments

Clinical characteristics

Subjects were evaluated for study entry by an experienced psychiatrist and a Struc-

tured Clinical Interview for DSM IV Axis I disorders (SCID-P, Spitzer et al 1995) was 

performed, including the sections on DSM IV schizophrenia, schizoaffective and 

schizophreniform disorder. Study visits in phase 1 took place at baseline, after one 

week and at the end of double-blind treatment (after 6 weeks or when the patient 

discontinued randomized therapy), and after one-year follow-up (phase 2).

Outcome measure

The outcome measure was the time to discontinuation of study medication. The 

moment of discontinuation in the first phase was measured at 6 weeks treatment, 

whereas the moment of discontinuation in the second phase was retrospectively 

measured after one year, when patients were interviewed with the Life Chart 

Schedule (LCS). The LCS is a semi structured instrument, collecting information in 

a patient interview and also from all other available sources including the family, 

medical records, and treating physicians. The LCS rates symptoms, treatment and 
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use of medication and nicotine, alcohol, cannabis and other drugs for the follow-up 

period. The LCS has been found to yield reliable ratings of the long-term course of 

schizophrenia in the clinical research setting (Susser et al 200). We also assessed 

reasons for discontinuation of treatment.

Predictors of antipsychotic medication discontinuation

Subjective well-being under neuroleptics

Difference in subjective well-being between study entry and after six weeks treat-

ment with study medication was assessed with the short version of Subjective 

Well-being under Neuroleptics Scale (SWN/sc); a 20 items and 6 point Likert type 

self rating scale referring to the subjective experience in the past 7 days. It consists 

of five subscales: emotional regulation, self-control, mental functioning, social inte-

gration and physical functioning. Internal consistency and good construct validity of 

this instrument have been shown in several studies (Garavan et al 1998, Naber et al 

1995) and psychometric qualities of the SWN in patients with recent onset schizo-

phrenia during treatment with olanzapine and risperidone were affirmed by our 

group (de Haan et al 2002). Items are clearly formulated and easy to understand so 

that even cognitively disturbed patients are able to fill out the questionnaire within 

10–15 min. Patients were asked to fill out the questionnaire without discussing any 

of the items with others in order to avoid suggestive external manipulation.

Patients were divided in a group with a relatively ‘early non-dysphoric reaction’ 

and a group with a relatively ‘early dysphoric reaction’. The first group was defined 

as having a difference in SWN-scores between baseline and 6 weeks treatment 

larger than the median, whereas the second group had an SWN difference score 

less than the median.

Cannabis use

All patients also rated the Cannabis Use Self Report (CUSR), measuring cannabis 

use in the past month. Self reported data were affirmed by Recent Drug Use Urine 

analysis. Patients with self-reported cannabis use at baseline, filled out two craving 

questionnaires; the Obsessive Compulsive Drug Use Scale (OCDUS, Franken et al 

2002), a self-rating scale consisting of 11 items with a five point Likert type rating 

measuring drug craving in the past seven days, and the Drug Desire Questionnaire 

(DDQ, Franken et al 2002) a self-rating scale measuring instantaneous craving. 

Cannabis use and craving questionnaires were rated at baseline and 6 weeks treat-

ment.
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Statistical Analysis

The hypothesis whether an early (relatively) dysphoric reaction and cannabis use 

at baseline negatively effected continuation of antipsychotic medication, was tested 

(two-sided) at the 5% significance level. The time to discontinuation was mea-

sured with a survival curve in months after the start of the trial; an event occurred 

when a patient discontinued the medication. Three different survival curves were 

executed; 1) in patients using olanzapine vs. risperidone; 2) in patients with an 

‘early (relatively) dysphoric reaction’ vs. a group with an ‘early (relatively) non-

dysphoric reaction; and 3) in patients using cannabis at the start of the trial vs. 

patients that did not use cannabis at the start of the trial. Differences between 

groups were tested with a log rank test. Multiple logistic regression analysis was 

executed to demonstrate the most important predictors of medication discontinua-

tion and interaction effects between groups and predictors.

Results

Sample Baseline demographic and clinical characteristics of all 128 patients who 

received the allocated intervention and had at least one set of follow-up data are 

previously described (van Nimwegen et al 2008). There were no notable imbal-

ances between treatment groups in the distribution of diagnoses (schizophrenia, 

schizophreniform or schizoaffective disorder), age or gender. At baseline 42 of the 

128 (33%) patients had used cannabis in the last month. After one-year follow-up, 

only 24 of 113 (21%) patients used cannabis. There were no significant differences 

between olanzapine and risperidone in the use of cannabis at baseline or at 1-year 

follow-up. The mean doses of study medication were 9.8 mg per day for olanzapine 

and 2.5 mg per day for risperidone in the first week, and 11.0 mg per day for 

olanzapine and 3.0 mg per day for risperidone at the end of phase 1. 

Reasons for discontinuation 

The reasons of treatment discontinuation are listed in Table 1.4.1. Reasons for 

discontinuation did not differ significantly by treatment condition.

Early subjective response 

Mean SWN scores increased in both groups in phase 1; for the olanzapine group from 

82.2 (SD 14.9) at baseline to 84.2 (SD 14.3) after six weeks, and for risperidone 
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from 79.2 (SD 17.7) to 82.5 (SD 15.7). Thirty-two (25%) patients with olanzapine 

and 28 (22%) with risperidone showed an early dysphoric reaction (P=0.49).

Time to discontinuation

After one year follow up, 75 of the 113 patients (66%) with follow-up data had 

discontinued the treatment. Of the 58 patients using olanzapine 39 (67%) discon-

tinued treatment with olanzapine within a year and 36 of the 55 patients (65%) 

stopped taking risperidone (P=0.84) The mean time to the discontinuation of treat-

ment for any reason was 5.8 (SD 4.9) months for the total group with no statistical 

difference (P =0.68) between olanzapine (mean 5.6 months, SD 4.9, range 11.9) 

and risperidone (mean 5.9 months, SD 4.9, range 11.9) (Figure 1.4.2).

Time to discontinuation due to any reason was significantly longer for the group 

with an early (relatively) non-dysphoric response (7.3 months, SD 4.8) compared 

to the group with an early (relatively) dysphoric response (4.1 months, SD 4.4) 

(log-rank chi squared=13.3, d.f. =1, P =0.0003) (Figure 1.4.3).

Table 1.4.1 Reasons for Discontinuation of Treatment [no (%)]

Reasons for Discontinuation Olanzapine (n=58) Risperidone (n=55) P value

Inefficacy 19 (33%) 14 (27%) 0.64

Weight gain 5 (9%) 1 (2%) 0.26

Extrapyramidal Sx 2 (3%) 5 (10%) 0.35

Sedation 6 (10%) 9 (17%) 0.44

Other 7 (16%) 7 (10%) 0.77

Figure 1.4.2. Survival Curve in the One- year Follow-up Phase of Continued 
Antipsychotic Medication in Patients that used Olanzapine and Risperidone

Time to Discontinuation for Any Cause (mo)
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Patients that did not use cannabis at baseline had a significant longer mean time 

on the study medication (mean 6.4 months, SD 5.0) compared to cannabis users 

at baseline (4.3 months, SD 4.2) (log-rank chi squared= 4.98, d.f. =1, P =0.03) 

(Figure 1.4.4).

Using logistic regression analysis, (relatively) dysphoric early response (B=-1.39, 

S.E. 0.45, Wald= 9.8, df =1, P=0.002), as well as cannabis use (B= 1.18, S.E. 

Figure 1.4.3. Survival Curve in the One-year Follow-up Phase of Months of Study 
Medication in Patients with an Initial (relatively) Dysphoric Response and an Initial 
(relatively) Non-dysphoric Response 
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Figure 1.4.4. Survival Curve in the One-year Follow-up Phase of Continued 
Antipsychotic Medication in Patients that used Cannabis and Patients that did not use 
Cannabis
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0.51, Wald = 5.38, df =1, P=0.02) was a significant predictor of discontinuation of 

medication; type of medication was not (B= 0.08, S.E. 0.43, Wald= 0.031, df =1, 

P=0.86). Nagelkerke R Square was 0.174.The interaction effects for early dysphoric 

response and medication [F(1,118)=0.95, p=0.83] or cannabis use and medica-

tion [F(1,118)=0.75, p=0.39] were not significant, neither were the interaction 

effects for early (relatively) dysphoric response and cannabis use [F(1,118)=1.5, 

p=0.23].

Discussion

The aim of this study was to determine whether early subjective responses to 

antipsychotic medication and cannabis use are predictors of time to discontinuation 

on antipsychotic medication in the following year, and whether olanzapine and ris-

peridone would differ in this respect. To our knowledge this is the first prospective 

study on this issue.

We found no significant differences in discontinuation rates or time to discontinu-

ation between olanzapine and risperidone, and both groups reported a comparable 

increase in subjective well-being in the early phase. However, we did find that 

early (relatively) dysphoric response and cannabis use are associated with earlier 

discontinuation of antipsychotic medication. 

In our study, patients discontinued medication at rates that were comparable to 

those found in the CATIE study (Lieberman et al 2005), but higher compared to 

the recent SOHO-study (Haro et al 2007). In the CATIE study, the time to discon-

tinuation of treatment for any cause was longer in the olanzapine group than in 

the risperidone group. Moreover, treatment with olanzapine was associated with a 

significant higher rate of weight gain than risperidone (Lieberman et al 2005). We 

could replicate neither of these findings. Differences in population (the CATIE study 

was performed in a population of patients with chronic schizophrenia) or dosage 

of medication (in the CATIE study doses of medication were higher; mean modal 

doses were 20.1 mg olanzapine per day and 3.9 mg risperidone per day) may 

account for these differences in findings.

Most studies concerning (early) dysphoric response on antipsychotic medication 

focus on the relationship with adherence. In the current study we focused on the 

impact of (early) dysphoric response on the time until discontinuation. 

Most AP studies found a negative relationship between (early) dysphoric response 

and adherence (Garavan et al 1998, Naber et al 2001, de Millas et al 2006, Karow 

et al 2007). Early subjective response and adherence were earlier described to be 

more favorable in olanzapine-treated patients compared to patients treated with 
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risperidone and haloperidol (Garcia-Cabeza et al 2001). However, the median doses 

(both initially and overall) used in that study were 10 mg per day for olanzapine, 

6 mg per day for risperidone, and 10 mg per day for haloperidol. The doses of the 

latter two antipsychotics in first episode psychosis are considered quite high, with 

incomparable D2 receptor occupancy (Zipursky et al 2005). High attrition rates are 

common in patients with first episode psychosis; previous reports describe that 

adolescents and young adults are more susceptible to the side effects of antipsy-

chotic medication than adults, and that they are also more likely to be sensitive to 

the negative impact of side effects on appearance, body image, and self-esteem 

(Arango et al 2004). We found that 17% of the variance of discontinuation of medi-

cation was explained by dysphoric response and cannabis use.

Strengths of our study are the randomized double blind design, and the relatively 

high number of patients included, meaning that outcomes regarding discontinua-

tion of olanzapine and risperidone are quite certain. The dysphoric reaction and 

cannabis use seem to be predictors of early discontinuation, however, since the 

study was not randomized for these variables, others factors such as selection bias 

or confounding cannot be excluded. Still, the interaction effects for early dysphoric 

response and cannabis use were not significant.

In conclusion: time on medication was associated with early dysphoric response 

and baseline use of cannabis, whereas no significant difference in treatment dura-

tion was found between olanzapine and risperidone. Improving the subjective 

response on medication by adjusting dose or type of medication may increase time 

on medication. 
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Abstract

Introduction The aim of this prospective study was to compare the predictive 

validity of early improvement of subjective experience and early improvement of 

rater-assessed symptoms on enduring symptomatic remission (ESR) status during 

5 years follow. 

Methods 110 Consecutively admitted patients suffering from a first episode of 

schizophrenia or related disorders were investigated. We defined early improve-

ment of subjective well-being as a delta-score of the total Subjective Well-being 

under Neuroleptics scale-20 item version (SWN-K) at admission and after 6 weeks 

treatment. The severity of psychopathology was assessed with the Positive and 

Negative Syndrome Scale (PANSS) at admission, 6 weeks, 6-months, 3 and 5 years 

after admission. Enduring symptomatic remission (ESR) was defined as complying 

to the symptomatic remission criteria at PANSS assessment at 6 months and 5 year 

and continuing this state between 6 months and 5 year follow up. Paired-samples 

and independent t-test were used to compare means.

Results Patients with ESR (n=30) had a higher mean improvement of subjective 

well-being during early treatment as assessed with the SWN-K than those without 

ESR (n=74) (p=0.004). Early symptomatic improvement as assessed with the 

PANSS was not related to ESR (p=0.95). 

Discussion Early improvement of subjective well-being is related to ESR in first 

episode schizophrenia or related disorders.
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Introduction

The proposed remission criteria (Andreasen et al 2005) for patients with schizo-

phrenia consist of two components: a symptom-based criterion (low scores on 

diagnostically relevant symptoms; including the following PANSS items: delusions, 

unusual thought content, hallucinatory behaviour, mannerisms and posturing, 

blunted affect, social withdrawal, lack of spontaneity) and a time criterion (duration 

of 6 months). These criteria have clinical validity (van Os et al 2006), although 

further research is required (Lambert et al 2006). Early functional, symptomatic 

and subjective well-being improvement was found to predict remission during two-

year follow up (Lambert et al 2006). Identifying predictors of remission that are 

potentially amenable is clinically relevant. Modifying such predictors might influence 

the long-term course of the disorder.

Subjective well-being as assessed by patients is only partly related to severity of 

psychopathological symptoms as assessed by clinically trained raters (Naber 1995). 

Since subjective well-being is directly related to quality of life we can not rely 

only on clinicians based assessments (Wehmeier et al 2007). Moreover subjective 

well-being is an important factor in choice of medication and medication adherence 

(Karow et al 2006, 2007, Kay et al 1987, Lambert et al 2007).

We hypothesized that subjective early improvement is related to enduring 

symptomatic remission (ESR). We compared the predictive validity concerning ESR 

status of patient based assessment of early treatment effects with those of clinically 

trained raters. 

Methods

Subjects 

Patients were eligible for the study if 1) they were diagnosed as having schizophrenia 

or a related disorder using DSM IV-R criteria, 2) were in need of inpatient treatment 

because they were actively symptomatic and had severe social dysfunction, and 3) 

had an age between 15 and 28 years. Patients with drug-related psychoses who 

needed detoxification were excluded. The local review board approved the study, 

and written informed consent was obtained from all subjects. 
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Assessments 

To assess subjective well-being we used the Subjective Well-being under Neuro-

leptics scale – 20 item version (SWN-K) (Naber 1995). This is a self rating scale 

referring to the subjective experience in the past 7 days. For instance the following 

statements are presented to patients: I am full of energy and life, I feel very 

comfortable with my body, I feel powerless and exhausted, My thinking is dif-

ficult and slow. Patients are asked to mark the appropriate response on a 6 point 

scale from “not at all” to “very much”. The answers of negatively formulated items 

are recoded. The total score ranges from 20-120, higher scores implying higher 

subjective well-being. The majority of patients are able to complete the SWN-K in a 

reliable and consistent manner (de Haan et al 2002, Naber 1995). We defined early 

improvement of subjective well-being as a delta-score of the total SWN-K score at 

admission and after 6 weeks treatment.

The severity of psychopathology was assessed with the Positive and Negative 

Syndrome Scale (PANSS) (Kay et al 1987) at admission, 6 weeks, 6-months, 3 

and 5 years after admission based on information collected in a semi-structured 

interview (SCI-PANSS) by trained and clinically experienced raters not involved 

with collection of data concerning subjective experience.

The intra class correlation coefficient for the positive, negative, and general psy-

chopathology subscales were 0.91, 0.84 and 0.76, respectively. We defined early 

improvement of psychopathology as the delta of the PANSS scores at admission 

and after 6 weeks treatment.

Remission of psychopathology was assessed according to the criteria of Andrea-

sen et al (2005). When a patient met the symptom based criteria we evaluated 

whether this situation continued until the following assessment. This evaluation was 

based on the assessment of the professional caregiver who rated the psychopatho-

logical state each half year till the end of 5 year follow-up. Enduring symptomatic 

remission (ESR) was defined as complying to the symptomatic remission criteria 

at PANSS assessment at 6 months and 5 year and continuing this state between 6 

months and 5 year follow up. 

Paired-samples and independent t-test were used to compare means.

Results 

We included 110 patients, mean age at admission 21.1 (SD 2.8), 93 male, with 

a DSM-IV-R diagnosis of schizophrenia (n=69), schizoaffective disorder (n=16), 

schizophreniform disorder (n=19), delusional disorder (n=2) and psychotic disorder 
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not otherwise specified (n=4). For all 110 patients admission and 6 weeks follow-up 

data were available, thereafter 4 patients were lost to follow-up, 2 died by suicide.

In the total group we found the following mean improvement during early 

treatment: in SWN-K total scores: 6.1 (SD = 6.3, t(109)=-4.5, p<0.001); in total 

PANSS scores: 14.9 (SD=18.5, t(109)=7.7, p<0.001); in PANSS positive subscale 

scores: 5.1 (SD=6.7, t(109)=7.3, p<0.001); in PANSS negative subscale scores: 

3.5 (SD=6.1, t(109)=5.4, p<0.001); and in PANSS general subscales scores: 6.3 

(SD=9.6, t(109)=6.4, p<0.001).

The mean total PANSS scores at baseline were 84.7 (SD= 20.3) and 6 weeks 

after admission 69.8 (SD = 17.8).

Percentages of patients meeting symptomatic remission criteria were 3.8% at 

admission; 19.2% at 6 weeks after admission; 44.2% at 6 months after admission 

and 37.5% at 5 years after admission. Thirty patients (27.3%) were in ESR. 

Figure 1.5.1 Symptomatic Remission and Improvement of Subjective Well-being in 
First Episode Schizophrenia or Related Disorders.
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Figure 1.5.1 Symptomatic remission and improvement of subjective well-being in first episode schizophrenia or 

related disorders. 
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The mean improvement of SWN-K total scores during early treatment in patients 

with ESR (12.0, SD=13.6, n=30) was significantly higher than in those without ESR 

(3.6, SD = 13.0, n=74, t(103)=-2.9, p=0.004).

The mean improvement of PANSS total scores during early treatment in patients 

with ESR (15.1, SD=13.9, n=30) was not significantly different from those with-

out ESR (14.8, SD = 20.0, n=74) (t(103)=-0.6, p=0.95). Neither was the mean 

improvement of positive, negative and general subscales of the PANSS during early 

treatment for patients with ESR significantly different from those without ESR (p 

values varying from 0.53 to 0.97). 

Patients with ESR had lower mean PANSS total scores 6 weeks after admission 

than patients without ESR (64.4, SD= 16.9 versus 71.8, SD = 17.8), this finding 

did not reach statistical significance (p=0.07).

We found no significant gender and age effect on the total score of the SWN-K: 

17 women had a mean total SWN-K score of 78.9 (SD = 13.2), 93 men had a total 

SWN-K score at admission of 75.7 (SD = 16.3) (p=0.5); age at admission was not 

related to total score SWN-K score (pearson correlation -0.06, p=0.5). 

Although we found that early symptomatic improvement was related to reach-

ing symptomatic remission criteria at 6 weeks and 6 months after admission, this 

relationship did not hold when we used our stringent criteria for ESR: symptomatic 

remission should be continued 4 ½ year afterwards.

We did not find significantly different results for patients with a diagnosis of 

schizophrenia (n=69) versus patients with other psychotic disorders (n=41).

Discussion

The results of our study suggest that early improvement of subjective well-being is 

related to ESR, whereas early improvement in severity of symptoms as assessed 

by clinically trained raters is not related to ESR. Early improvement of subjective 

well-being might be related to medication adherence during follow-up and by that 

to enduring symptomatic remission (Wehmeier et al 2007). However, we found no 

relation between subjective well-being and with long term medication adherence 

in our sample (de Haan et al 2007). Early improvement of subjective well-being 

might be a sensitive marker of the ability to recover. The subjective experience of 

improvement during early treatment might identify a group of patients with a better 

prognosis. Whether interventions that aim to improve subjective well-being in the 

early treatment phase have long term consequences is unknown. Lambert et al 

(2007) found that complete remission in the first 3 months of the study defined as 

symptomatic, functional, and subjective well-being remission predicted complete 
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remission in schizophrenia in the course of 24 months follow-up. The absence of a 

relation between early symptomatic improvement and ESR we found in our study 

was unexpected. Reasons for this finding could be unreliable assessment of early 

symptomatic improvement or unreliable assessment of symptomatic remission or 

both. However since the inter-rater reliability of the PANSS assessment is good and 

since the assessment of ESR is done by the professional caregiver in close contact 

with patients we think that problems with reliability of the assessments do not 

explain our findings. 

Furthermore one might question the applicability of the SWN-K in patients with 

first episode schizophrenia. Obviously, using self-report scales in patients with 

schizophrenia has its limitations. However, Naber (1995) found in 216 patients 

with schizophrenia that only 4% of the patients were inconsistent in their ratings. 

In order to determine the reliability of patient’s assessment with the SWN-K the 

difference between the item scores on the positively and the negatively formulated 

items was computed. The SWN-K consists of 20 items, divided in 10 positive and 10 

negative formulated items, describing each complaint in a positive and a negative 

manner.

The mean absolute difference between the positively and the negatively formu-

lated items of the SWN-K at admission and 6 weeks after admission were respec-

tively 0.69 (SD 0.49) and 0.66 (SD 0.50) (de Haan et al 2002). Only 1 patient at T1 

and 3 patients at T2 had a mean difference of 2 or more. This means that patients 

produce mean different scores of about a half between the 6 possible responses 

when they assess their subjective experience on items describing each complaint 

in a positive and a negative manner. Therefore we think that the applicability of the 

SWN-K in the patients we included is good. 

Although we found that early symptomatic improvement was related to reach-

ing symptomatic remission criteria at 6 weeks and 6 months after admission, this 

relationship did not hold when we used our stringent criteria for ESR: symptomatic 

remission should be continued 4 ½ year afterwards. 

However, patients with ESR had lower mean PANSS total scores 6 weeks after 

admission at a trend level, so reaching a less symptomatic state in early treatment 

may be related to ESR. Further studies are needed. In conclusion, early improve-

ment of subjective well-being is related to ESR in first episode schizophrenia or 

related disorders. 
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Abstract

Background The prevalence of obsessive-compulsive symptoms (OCS) in patients 

with schizophrenia is relatively high. Antipsychotics have been found to influence 

OCS. 

Objective To determine whether induction or severity of OCS differ during treat-

ment with olanzapine or risperidone in young patients with early psychoses. 

Material and Methods One hundred and twenty-two patients with a DSM-IV diag-

nosis of schizophrenia, schizoaffective disorder or schizophreniform disorder were 

randomized in a double-blind design to groups 6 weeks treatment with olanzapine 

(n = 59) or risperidone (n= 63), with a mean dose of 11.3 mg olanzapine and 3.0 

mg risperidone at 6 weeks. Primary outcome measures were the mean baseline-

to-endpoint change in total score on the Yale-Brown Obsessive Compulsive Scale 

(Y-BOCS). 

Results Treatment with olanzapine was associated with greater decreases in 

Y-BOCS total score than treatment with risperidone in total group (n= 122: -2.2 

versus -0.3, z=-2.651, p < 0.01), in patients with baseline Y-BOCS total score > 

0 (n=58: -5.1 versus -0.4, z= -2.717, p < 0.01), and in patients with baseline 

Y-BOCS total score > 10 (n=29: -7.1 versus -0.6, z= -2.138, p = 0.032). 

Conclusion In this randomized 6 weeks double blind trial we found a significant 

and clinically relevant difference in decrease in Y-BOCS scores favouring olanzapine 

compared to risperidone.
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Introduction

The prevalence of obsessive-compulsive symptoms (OCS) (Berman et al 1998) and 

obsessive-compulsive disorder (OCD) (Bottas et al 2005, Poyurovsky et al 1999) 

in patients with schizophrenia is relatively high (25-45%) and may predict a poor 

prognosis (Berman et al 1995, Fenton et al 1986). Several reports mention the 

emergence or exacerbation of OCS during treatment with atypical antipsychotic 

medication, which has been related to the serotonin and dopamine interactions of 

these compounds, particularly the 5-HT2/dopamine antagonistic ratios (Tibbo et al 

1999). Most reports on the emergence or exacerbated OCS during treatment with 

antipsychotic medication involve clozapine (Eales and Layeni 1994, de Haan et al 

1999, 2004). However also reductions of OCS during clozapine treatment have 

been described (de Haan et al 2004). Case reports mention induction or an increase 

of OCS during treatment with olanzapine (al-Mulhim et al 1998, Lykouras et al 

2000, Morrison et al 1998, Mottard et al 1999, Ramasubbu et al 2000) and during 

treatment with risperidone (Alevizos et al 2002, Alzaid and Jones 1997, Andrade 

et al 1998, Diler et al 2003, Dodt et al 1997, Dryden-Edwards and Reiss 1996, Ke 

et al 2004, Kopala et al 1994, Levy et al 2003, Mahendran 1998, 1999, Remington 

et al 1994, Sinha et al 2000). However decrease of OCS during treatment with 

risperidone has also been reported (Veznedaroglu et al 2003). In a randomized 

open study, no differences were found in the short-term propensity of olanzapine or 

risperidone to induce or exacerbate OCS, although longer treatment with olanzapine 

was associated with higher OCS-scores (de Haan et al 2002). In order to overcome 

methodological limitations of previous studies, the present randomized trial had a 

double blind design and examined whether there was difference in the prevalence 

and severity of OCS and OCD in a trial comparing olanzapine with risperidone. 

Material and Methods

Design

We conducted a 6-week, randomized, double blind, multi-center study compar-

ing olanzapine and risperidone in adolescents and young adults with recent onset 

schizophrenia or related disorders. 
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Study population 

Eligible for the study were male and female in- and outpatients 18 to 30 years old, 

meeting criteria for a DSM-IV diagnosis of schizophrenia, schizoaffective disorder 

or schizophreniform disorder based on the Structured Clinical Interview for the 

DSM-IV, patient version (SCID-P). Each site’s institutional review board or ethics 

committee approved the study and written informed consent was obtained. Patients 

were recruited from in- and outpatient settings at 4 centres in the Netherlands: 

the Academic Medical Centre in Amsterdam (AMC), Erasmus Medical Centre in 

Rotterdam (EMC), Parnassia Psychomedical Centre in the Hague and Mediant in 

Enschede from July 1, 2003 through July 1, 2005. All patients (similar in both 

groups) were treated with a disease and stress management programme, including 

psycho-education about psychosis and substance abuse and social-skills-training. 

Treatment conditions 

Patients received flexible doses of either olanzapine (5, 10, 15 or 20 mg/d) or 

risperidone (1.25, 2.5, 3.75 or 5 mg) in identical-looking capsules. The above men-

tioned dose ratio of 1:4 reflects comparable dopamine D2 receptor occupancy for 

these compounds (Kapur et al 1999, Kapur and Seeman 2001). In the first week, 

treating physicians could adjust the daily dose upward or downward, to a fixed dose 

the following 5 weeks. 

Assessments 

The primary outcome measure was the Y-BOCS total score, which was assessed at 

baseline and at 6 weeks or at treatment discontinuation (last observation carried 

forward). In the Y-BOCS scoring, Obsessive Compulsive Symptoms were defined 

according to the SCID-P, i.e. as (a) persistent, repetitive, intrusive, and distressful 

thoughts not related to the patient’s delusions (obsessions) or (b) repetitive goal 

directed rituals that were clinically distinguishable from schizophrenic manner-

isms or posturing (compulsions). The Y-BOCS consists of 10 items (five concern-

ing obsessions and five concerning compulsions) with scores ranging from 0 (no 

symptoms) to 4 (severe symptoms) and one item with a score ranging from 0 (no 

symptoms) to 6 (extreme severe symptoms) in which the severity of the OCS is 

judged by the interviewer. The Y-BOCS has showed good internal consistency and 

good inter-rater reliability in patients with recent onset schizophrenia (de Haan et 

al 2006). Secondary outcome measures were the Positive and Negative Syndrome 

Scale (PANSS), to measure severity of psychopathology and the Calgary Depression 
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Scale for Schizophrenia (CDSS; http://www.ucalgary.ca/cdss/) to measure severity 

of depressive symptoms in schizophrenia. 

Statistical analysis 

Depending on distribution characteristics, treatment comparisons were performed 

using Chi-square, Student T or Mann-Whitney tests for significance. All tests (two-

sided) were performed at the 5% significance level using an intent-to-treat (ITT) 

analysis and last observation carried forward (LOCF) for missing endpoints. The 

Reliability Change Index (RCI) was calculated in order to demonstrate clinical rel-

evance in cases of statistical significance (Hagemann and Arrindell 1993, Jacobson 

and Truax 1991). 

Results

Sample characteristics 

Of the 201 patients that were eligible for this study, 131 received at least 1 dose 

of the study medication (64 olanzapine, and 67 risperidone). At 6 weeks data were 

available from 59 patients with olanzapine (92%) and from 63 patients taking ris-

peridone (94%). Therefore 122 (93%) patients were included in the analysis. There 

were no notable imbalances between treatment conditions in age (mean of total 

group: 24.6 years), sex (91.3% male), diagnostic subgroups (90% schizophrenia, 

6% schizophreniform disorder, 4% schizaffective disorder), or baseline Y-BOCS-

score (mean total group 5.3 ± 8.1). Also PANSS-scores (62.9 ± 18.8 in olanzapine 

vs 65.8 ± 20.2 in risperidone) and CDSS scores (3.1 ± 5.8 in olanzapine vs 2.8 

± 12.3 in risperidone) were not significantly different between groups at baseline. 

The mean dosage received by the patients was 9.9 ± 4.8 mg olanzapine and 2.5 

± 1.1 mg risperidone at one week and 11.3 ± 4.6 mg olanzapine and 3.0 ± 1.1 

mg risperidone at 6 weeks. Percentage of patients using at least two capsules per 

day was not significantly different in the treatment conditions: risperidone 57/63 = 

90.5% and olanzapine 47/59 = 79.7%. Altogether, there was no significant differ-

ence in the estimated D2 receptor occupancy between the two groups (de Haan et 

al 2002, Kapur and Seeman 2001).
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Treatment effect

At baseline, mean total Y-BOCS scores between groups did not differ significantly 

(Table 2.1.1). At baseline 74 patients had a zero Y-BOCS score (36 olanzapine vs. 38 

risperidone, P=0.94). In 10 of them (2 olanzapine and 8 risperidone, P=0.11) OCS 

(YBOCS >0) emerged after 6 weeks. In the total group (n=122) and in the group 

with Y-BOCS scores > 0 (n=58), decreases in Y-BOCS scores were significantly 

larger in the olanzapine than in the risperidone group (Table 2.1.1). Also in patients 

with clinically significant co morbid OCD (Veznedaroglu et al 2002) (Y-BOCS score 

> 10; n=29), mean reductions in Y-BOCS-scores were significantly larger in the 

olanzapine than in the risperidone group (Table 2.1.1). No significant differences in 

the reduction of OCS between groups were found in groups with Y-BOCS score > 

16 (n=18, moderate OCD) (Byerly et al 2005) (Table 2.1.1). A very similar pattern 

of findings was observed using the percentage of patients with Reliability Change 

(RCI) (Table 2.1.2), indicating that the statistical significant finding between treat-

ment conditions were also clinically relevant. Total PANSS scores at baseline did not 

Table 2.1.1. Y-BOCS Scores at Admission and at 6 Weeks in Adolescents with First-
Episode Psychosis, Randomly Assigned Double Blind Treatment with Either Olanzapine 
or Risperidone

Olanzapine Risperidone 

Y-BOCS Score Mean (SD) Mean (SD) Mann-Whitney U P Effect size

All patients (N=59) (N=63)

Baseline 5.0 (7.3) 5.5 (8.9) -0.035 0.97

After 6 weeks 2.8 (5.4) 5.3 (8.1) -1.956 0.05

Δ YBOCS -2.2 (4.9) -0.3 (5.7) -2.651 0.008 d=0.36

Patients with Y-BOCS 
> 0

(N=25) (N=33)

Baseline 11.7 (6.7) 10.5 (9.9) -1.167 0.24

After 6 weeks 6.6 (6.7) 10.1 (8.8) -1.56 0.10

Δ YBOCS -5.1 (6.5) -0.4 (7.9) -2.717 0.007 d=0.65

Patients with Y-BOCS 
> 10

(N=13) (N=16)

Baseline 16.8 (4.3) 17.1 (10.1) -0.066 0.95

After 6 weeks 9.7 (7.3) 16.5 (7.9) -2.360 0.02

Δ YBOCS -7.1 (6.0) -0.6 (10.1) -2.138 0.03 d=0.81

Patients with Y-BOCS 
> 16

(N=7) (N=11)

Baseline 19.7 (3.4) 20.7 (9.7) -0.502 0.62

After 6 weeks 11.7 (9.1) 19.5 (7.0) -1.686 0.09

Δ YBOCS -8.0 (7.6) -2.0 (10.7) -1.5 0.13 d=0.66
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differ between groups: 62.9 ± 18.8 olanzapine group and 65.8 ± 20.2 risperidone 

group (P=0.43). Also CDSS scores at baseline did not differ between groups: 3.3 ± 

5.8 olanzapine group and 2.8 ± 12.3 risperidone group (P=0.84). Y-BOCS scores 

at baseline and at 6 weeks were significantly correlated with CDSS scores after 6 

weeks: r=0.39 (P=0.003) and r=0.38 (P=0.004) respectively. Y-BOCS-scores were 

not significantly correlated with PANSS scores.

Discussion

The aim of the study was to investigate the differential effect of olanzapine and 

risperidone on presence and severity of OCS in patients with recent onset schizo-

phrenia or related disorders. Treatment with olanzapine was associated with a sig-

nificant and clinically relevant larger decrease of OCS compared to treatment with 

risperidone. However, Y-BOCS scores only decreased significantly in the subgroup 

Table 2.1.2. Patients with a Reliable Change of ΔY-BOCS Scores from Admission and 
at 6 Weeks in Adolescents with First-Episode Psychosis, Randomly Assigned Double 
Blind Treatment with Either Olanzapine or Risperidone

Olanzapine
(N=59)

Risperidone
(N=63)

Total
(N=122)

P value (Chi2)

No reliable change 40 45 85

Reliable improvement 17 9 26

Reliable deterioration 2 9 11 0.03*

In the group with YBOCS 
scores > 0

N=25 N=33 N=58

No reliable change 6 15 21

Reliable improvement 17 9 26

Reliable deterioration 2 9 11 0.007†

In the group with YBOCS 
scores > 10

N=13 N=16 N=29

No reliable change 2 5 7

Reliable improvement 11 5 16

Reliable deterioration 0 6 6 0.009†

In the group with YBOCS 
scores > 16

N=7 N=11 N=18

No reliable change 0 3 3

Reliable improvement 6 4 10

Reliable deterioration 1 4 5 0.104

Reliable Change index RC= χ2 – χ1/SE diff, with χ1= pre-score, χ2= post-score, SE diff = 
the standard error of the difference.
* P<0.05
† P <0.01
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with mild OC symptoms (YBOCS >10) and not in the group with moderate OC 

symptoms (YBOCS>16). The latter might be related to the small sample size of 

this subgroup (n=18). To our knowledge, this is the first randomized double blind 

clinical trial that compared the effect of olanzapine and risperidone on the presence 

and severity of OCS. 

Previous reports showed conflicting results regarding the effect of treatment with 

olanzapine or risperidone on OCS severity (Lykouras et al 2003). However, these 

reports were based on cases series (Diler et al 2003, Levy et al 2003, Lykouras 

et al 2003, Ke et al 2004) or single blind studies (Veznedaroglu et al 2003). In a 

randomized but non-blinded study with 113 patients, no difference in the change 

in OCS between olanzapine and risperidone occurred, but an association of the 

severity of OCS and duration of olanzapine treatment was observed (de Haan et 

al 2002). In the current study we found a decrease instead of an increase in OCS 

during 6 weeks treatment with olanzapine. A reason may be that the relatively 

low dose of olanzapine in this group of young patients was related to the decrease 

of OCS. In most case reports and the randomized non-blinded study mentioned 

before, doses of ≥3 mg risperidone and ≥15 mg olanzapine were used. Alevizos 

et al (2002) described that higher doses of risperidone seemed to induce OCS, 

while lower doses decreased OCS. However, this is in contrast with the finding that 

atypicals in higher doses used as augmentation therapy in primary OCD have an 

ameliorative effect on OCS, though this was an open case series study with only 

three patients (Ramasubbu et al 2000). It is also in contrast with the hypothesis 

that the high affinity for serotonin 5HT2 receptors compared to the affinity for 

dopamine D2 receptors of atypical antipsychotics may induce OCS at low doses due 

to high 5HT2 antagonism, whereas improvement in OCS is thought to occur at high 

doses due to high D2 antagonism (Ramasubbu et al 2000). It could be that a critical 

factor for the difference between olanzapine and risperidone is that at low doses 

olanzapine blocks 5HT2a with a lower affinity than risperidone (Marek et al 2003). 

This is in line with the finding that in primary OCD olanzapine improves OCS in 

doses of 5 mg (Marek et al 2003). Differences in neurobiology of primary OCD and 

co-morbid OCS in schizophrenia could explain the varied reactions to antipsychotics 

(Gao et al 2006). 

A limitation of the current study is that treatment lasted only 6 weeks and there-

fore effects of supersenstivity of the 5HT2a receptor could not be observed. This 

factor might be (partially) responsible for different results after short and longer 

treatments. Another limitation is the small sample sizes of some of the subgroups; 

only 18 patients had moderate OCD. Also the relatively low doses used in the 

study may not represent clinical practice where some patients need higher doses. 

However, the described dose in our study was an average of 122 patients, meaning 
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that also patients in need of higher doses (until 20 mg, which is a clinically used 

dosage at the higher end of the spectrum) were included.

Strengths of the trial are the double blind randomized design, the homogeneous 

sample of young adult patients with first psychosis and the absence of differences 

in assumed D2 receptor occupancy of the doses used. 

With regard to further studies, we recommend that OCS assessments should 

also be done with a longer duration of study medication and with different doses of 

atypical antipsychotics. This would offer the opportunity to find out whether effect 

on OCS is related to dosing of antipsychotic medication. 

We conclude that a decrease in severity of OCS occurs during treatment with a 

relatively low dose of olanzapine and not with a relatively low dose of risperidone, 

and that this difference between these medications is clinically relevant. Therefore, 

olanzapine may have advantages over risperidone in the treatment of patients with 

a psychotic disorder and co-morbid obsessive-compulsive symptoms.
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Abstract

The catechol-O-methyltransferase (COMT) gene is a candidate gene for schizophre-

nia because of its role in the breakdown of dopamine in the prefrontal cortex. The 

COMT gene contains a functional polymorphism changing enzyme activity, which 

has been associated with some neuropsychiatric (endo) phenotypes, e.g. cognitive 

performance and anxiety. In this study we investigated association between the 

COMT Val158Met polymorphism and obsessive-compulsive symptoms in patients 

with schizophrenia. Severity of obsessive-compulsive symptoms in 77 male patients 

with recent-onset schizophrenia was assessed using the Y-BOCS and the COMT 

Val158Met polymorphism was genotyped for these patients. We found a significant 

effect of COMT genotype on Y-BOCS scores: the Val/Val genotype was associated 

with highest Y-BOCS scores, whereas patients with Met/Met genotype had lowest 

Y-BOCS scores. Our data suggest that the COMT high-activity Val allele is associated 

with more obsessive-compulsive symptoms in young patients with schizophrenia. 

These results support the hypothesis that the COMT Val158Met polymorphism may 

be a modifier gene for the symptomatology of schizophrenia. 
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Introduction

The enzyme catechol-O-methyltransferase (COMT) is involved in degradation of 

catecholamines, including dopamine. The COMT gene contains a functional poly-

morphism (Val158Met) changing enzyme activity: the relatively unstable Met/Met 

variant leads to a 40% decrease in enzyme activity in comparison to the Val/Val 

variant. The COMT gene is located on the chromosomal region at 22q11, which is 

deleted in people with velocardiofacial syndrome (VCFS), a syndrome associated 

with a high prevalence of neuropsychiatric disorders, including schizophrenia-like 

psychosis and obsessive-compulsive disorder (OCD) (Gothelf et al 2004, Mur-

phy et al 1999). For this reason, and because dopamine is hypothesized to be 

involved in the pathophysiology of schizophrenia, association between the COMT 

Val158Met polymorphism and the prevalence of schizophrenia has been investigated 

extensively. Although results from a recent meta-analysis show that the Val158Met 

polymorphism does not increase risk for schizophrenia (Munafo et al 2005), there 

is evidence that the COMT Val158Met polymorphism modifies the schizophrenia 

phenotype by influencing performance of tasks relying on prefrontal cortex integrity 

(Egan et al 2001). Thus, COMT is probably not a susceptibility gene but merely 

a modifier gene for schizophrenia, meaning COMT may influence clinical features 

and symptom dimensions associated with schizophrenia without altering disease 

liability itself (Fanous and Kendler 2005, Tunbridge et al 2006). A well-established, 

frequently occurring and disabling symptom complex in schizophrenia is the co-

occurrence of obsessive-compulsive symptoms (OCS) (Byerly et al 2005, Nechmad 

et al 2003, Ongur and Golff 2005, Poyurovsky et al 1999). 

In this study we investigated the role of COMT as a modifier gene in schizophre-

nia: we explored whether there is a relation between COMT Val158Met genotype and 

OCS in a group of patients with recent-onset schizophrenia.

Methods 

Subjects 

All patients were admitted to the Adolescent Clinic of the Academic Medical Center 

in Amsterdam. After complete description of the study to the subjects, written 

informed consent was obtained. The Medical Ethics Committee of the Academic 

Medical Center in Amsterdam approved the study. Patients who met DSM-IV 

(American Psychiatric Association 2004) criteria for schizophrenia, schizoaffective 

disorder or schizophreniform disorder were included in the study. Exclusion criteria 
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were organic brain syndrome, endocrine disorder, and substance-induced psychosis. 

Diagnosis at discharge was established according to DSM-IV criteria and was based 

on a semi-structured clinical interview by 2 independent psychiatrists as described 

previously (de Haan et al 2002); diagnoses were based on all available clinical 

information including the semi-structured interview, examination of case-records 

and information from relatives and mental health professionals. On admission, 

symptoms were rated with the Positive and Negative Syndrome Scale (PANSS) 

(Kay et al 1987); the extent of OCS was assessed with the Yale-Brown Obsessive 

Compulsive Scale (Y-BOCS) (Goodman et al 1989). The Y-BOCS consists of 10 top-

ics with scores ranging from 0 (no symptoms) to 4 (severe symptoms). Obsessions 

were defined as persistent, intrusive, unwanted, and repetitive thoughts not related 

to the patient’s delusions. Compulsions were defined as repetitive goal-directed 

rituals clinically distinguishable from schizophrenic mannerisms or posturing. 

DNA extraction and genetic analysis 

Blood samples were collected from all subjects for DNA isolation. Genomic deoxyri-

bonucleic acid (DNA) was extracted using a filter-based method (QIAamp DNA Mini 

Kit, Qiagen Ltd, United Kingdom). Genotyping of the COMT Val158Met polymorphism 

(rs4680) was performed by primer extension and analyzed using matrix-assisted 

laser-desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) as 

previously described (Sauer and Gut 2002). All DNA samples were genotyped in 

duplicate to ensure reliability. In brief, a polymerase chain reaction (PCR) was per-

formed to amplify the fragments of DNA containing the Val/Met polymorphism using 

the following primers: forward 5’-CAC CTG TGC TCA CCT CTC CT-3’ and reverse 

5’-GGG TTT TCA GTG AAC GTG GT-3’. For the PCR the following reagents were used: 

1x PCR buffer, 2.5 mM MgCl2, 0.2 mM dNTPs, 5 ng forward primer, 5 ng reverse 

primer, 0.5 U HotFirePol DNA polymerase (Solis Biodyne, Estonia), 20 ng genomic 

DNA template, dH2O to a final reaction volume of 10 μL. PCR was carried out on a 

Biometra Thermocycler machine, using the following conditions: initial 15-minutes 

denaturing step at 95°, followed by 35 cycles of 95° for 1 min, 58° for 1 min, 72° 

for 1.5 min, and a final extension phase of 72° for 10 min. Five μl of PCR product 

was treated with 0.2 U shrimp alkaline phosphatase (USB) on 37° for 45 min to 

dephosphorylate remaining dNTPs. Next, single base primer extension (PEX) using 

ddNPTs was performed to generate short, single stranded allele-specific products. 

We used a biotinylated UV-cleavable PEX primer with the following sequence: 

5’-GATGGTGGAT-L-TCGCTGGC-3’; the UV-cleavable site is indicated by L (BioTeZ, 

Berlin, Germany). For PEX the following reagents were used: 5mM MgCl2, 0.4 

μM PEX primer, 0.2 mM ddATP, 0.2 mM ddGTP, 2.5 U ThermiPol (Thermipol, Solis 
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Biodyne, Estonia), dH2O to a final reaction volume of 10 μL. Primer extension was 

carried out on a Biometra Thermocycler machine, using the following conditions: 

initial 5-minutes denaturing step at 95°, followed by 70 cycles of 95° for 15 sec, 40° 

for 30 sec, 72° for 30 sec. Dependent on the genotype, the primer was elongated 

with either a ddATP or a ddGTP. The primer extension product was purified using 

a 384-well streptavidin coated plate (Bruker Daltonics, Germany) according to the 

manufacturer’s instructions. After exposure to UV light (366nm, 8 watt) for 10 

minutes, the 3’ end was released and dissolved into 10 μL dH2O and subsequently 

spotted onto a MALDI plate (Bruker Daltonics, Germany). Time-of-flight MS was 

performed on a Bruker III Daltonics Mass Spectrometer using FlexControl v2.0 

software. As the varying incorporated nucleotides differ in their mass, the allele-

specific products can be determined in the mass spectrum. Data were analyzed 

using Genotools v2.0 software (Bruker Daltonics, Germany). 

Statistics 

Analysis was performed using the Statistical Package for the Social Sciences (SPSS), 

version 12.0. The population was divided in three groups according to COMT geno-

type. We tested for between-group differences in age, educational level and PANSS 

scores using analysis of variance (ANOVA). Correlations between Y-BOCS scores 

and PANSS scores were calculated using Pearson’s Rho. Between-group differences 

in the use of medication were assessed using Fisher’s exact test. Because data were 

not normally distributed, we used non-parametric testing (2-tailed) to determine 

between-group differences in Y-BOCS scores (Kruskal-Wallis and Mann-Whitney U). 

Several reports have been published of induction of OCS in patients with schizo-

phrenia by olanzapine and clozapine (de Haan et al 1999, Morrison et al 1998, 

Mottard et al 1999). Therefore, we looked at the use of these antipsychotics in the 

3 genotype groups using Fisher’s exact test to test whether medication use could be 

a confounding factor. In addition, we analyzed differences in mean Y-BOCS scores 

between COMT genotype groups controlling for the use of antipsychotic medication 

with analysis of covariance (ANOVA), entering medication as fixed factor in the 

model. Level of statistical significance was defined as P<0.05.

Results

Our initial sample consisted of 86 patients with recent-onset schizophrenia. How-

ever, since gender-specific effects have been reported for COMT (Alsobrook et al 

2002, Karayiorgou et al 1997, 1999) we decided to use only male patients in our 
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final analyses. In total, 77 male patients with recent-onset schizophrenia were 

analyzed (paranoid, disorganized or undifferentiated type; n=69 [89.5%]; schizo-

affective disorder n=8 [10.5%]; mean age=22.17, S.D.=2.91, age range 18-30). 

Mean total PANSS score was 71.3 (S.D.=21.4), the PANSS Positive subscale score 

was 17.5 (S.D.=7.4), the PANSS Negative subscale score was 19.0 (S.D.=7.1), and 

the PANSS general psychopathology subscale score was 34.7 (S.D.=10.5). Y-BOCS 

scores ranged from 0-24 (mean=3.78, S.D.=6.42). In the patients with a Y-BOCS 

score >0 (24/77, 31%), mean Y-BOCS score was 12.13 (S.D.=5.54) and the median 

was 12.0. No correlation between Y-BOCS scores and PANSS Positive, Negative or 

General Psychopathology Subscale scores and total PANSS scores was observed 

(data not shown). At time of testing most patients were using antipsychotic medica-

tion (olanzapine, N=26; risperidone, N=22; quetiapine, N=2; clozapine, N=13; 

haloperidol, N=3; no medication, N=11). 

Genotype counts did not deviate from those expected according to the Hardy-

Weinberg equilibrium (χ2=2.14, df=2, P=0.3). The population was divided in three 

groups according to COMT genotype. Neither age (F=0.61, df=2;74, P=0.5) nor 

educational level (F=0.87, df=2;74, P=0.4) differed significantly between geno-

type groups (Table 2.2.1). No differences in total PANSS scores (F=0.93, df=2;53, 

P=0.4) or in PANSS subscale scores were found between genotype groups (PANSS 

Positive subscale score: F=0.33, df=2;73, P=0.7; PANSS Negative subscale score: 

Table 2.2.1 Patient Characteristics by Genotype. All Subjects are Male.

Val/Val Val/Met Met/Met

N=22 N=44 N=11 Test statistic P-value

Mean age 
(± SD)

21.86 
(± 2.95)

21.77 
(± 3.05)

22.91
(±3.56)

F=0.61 P=0.5 

Educational level 
Mean 
(SD; min-max)

4.41
(1.05; 2-6)

4.14
(1.13; 2-6)

3.91
(0.94; 2-5)

F=0.87 P=0.4

Antipsychotics: 
- No medication
- Olanzapine
- Risperidone
- Clozapine 
- Quetiapine
- Typical antipsychotics

2
8
7
5
0
0

6
16
12
7
2
1

3
2
3
1
0
2

Fisher’s Exact=8.97
P=0.5

SSRIs y/n 3/19 2/42 1/10 Fisher’s Exact=2.05 P=0.4

Mean Y-BOCS score (SD)
(minimum-maximum)

7.32 
(8.80)
(0-24)

2.95 (4.93)
(0-16)

0.00 
(0.00)
(0-0)

Kruskal-Wallis 
χ2=8.79

P=0.012

Y-BOCS score ≥ 12 9 4 0 χ2=11.14 P=0.002

Y-BOCS score ≥ 16 4 1 0 Fisher’s Exact=5.23 P=0.045
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F=0.89, df=2;73, P=0.4; PANSS general psychopathology subscale score: F=0.25, 

df=2;73, P=0.8). Patient characteristics in the 3 genotype groups are listed in Table 

2.2.1.

There was a significant between-group difference in mean Y-BOCS scores 

(Kruskal-Wallis: χ2=8.79, df=2, P=0.012). Further exploration with Mann-Whitney 

U testing revealed that mean Y-BOCS scores in the Val/Val group (n=22, mean 

Y-BOCS score=7.32, S.D.=8.80) were significantly higher than those in the Met/

Met group (n=11, mean Y-BOCS score=0.00, S.D.=0.00) (Z=-2.58, P=0.010). Also, 

Y-BOCS scores in the Val/Met group (n=44, mean Y-BOCS score=2.95, S.D.=4.93) 

were significantly higher than those with Met/Met genotype (Z=-2.12, P=0.034). 

Figure 2.2.1 Y-BOCS Scores in the 3 COMT Genotype Groups. Using Kruskal-Wallis 
testing, there was a significant between-group difference in mean Y-BOCS scores 
(P=0.012). Y-BOCS Scores in the Val/Val group were significantly higher than those 
in the Met/Met group (P=0.01). Also, Y-BOCS scores in the Val/Met group were 
significantly higher than those with Met/Met genotype (P=0.034). There was a trend for 
a difference in Y-BOCS scores between the Val/Val and the Val/Met group (P=0.065).
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There was a trend for a difference in Y-BOCS scores between the Val/Val and the 

Val/Met group (Z=-1.85, P=0.065) (Figure 2.2.1). In addition, mean Y-BOCS scores 

in Val carriers (Val/Val and Val/Met individuals, N=66) were significantly higher 

when compared to Met homozygotes (N=11) (Z=,-2.34, P=0.019). 

We did not observe differences in the use of clozapine and olanzapine between 

genotype groups (Fisher’s exact=2.99, P=0.2). Also, mean Y-BOCS scores in patients 

using olanzapine or clozapine (n=39, mean Y-BOCS score=3.74, S.D.=5.61) were 

not significantly different than in those using other antipsychotic agents (n=27, 

mean Y-BOCS score=3.59, S.D.=6.99 (Mann-Whitney U test: Z=-0.58, P=0.6). 

The effect of COMT genotype on Y-BOCS scores remained significant when we ana-

lyzed our data correcting for medication as a possible confounding factor (F=9.15, 

df=2;62, P<0.001). We found no evidence for an effect of antipsychotic medication 

on Y-BOCS scores (F=0.80, df=5;62, P=0.6) or for COMT x medication interaction 

(F=1.37, df=7;62, P=0.2). Six of the 77 patients (8%) used selective serotonin 

re-uptake inhibitors (SSRIs) in addition to their antipsychotic medication: 3 in the 

Val/Val group, 2 in the Val/Met group and 1 in the Met/Met group (Table 2.2.1). 

Using Chi-square tests, no significant difference in the use of SSRIs between the 3 

genotype groups was found (Fisher’s Exact=2.05, P=0.4). 

Discussion

In our sample of male patients with recent-onset schizophrenia we found the COMT 

high-activity Val allele to be associated with more severe OCS. To our best knowl-

edge, this is the first report of association between COMT Val158Met genotype and 

OCS in a population of patients with schizophrenia.

COMT and risk for OCD without schizophrenia 

It is still unclear whether the Val158Met polymorphism increases risk of OCD: 

although 3 studies reported that the Met allele increased risk of OCD (Alsobrook 

et al 2002, Karayiorgou et al 1997, 1999), 5 studies either failed to replicate this 

(Azzam et al 2003, Erdal et al 2003, Meira-Lima et al 2004) or found association 

with either homozygosity (Schindler et al 2000) or heterozygosity (Niehaus et al 

2001) at this locus. Therefore, similar to results from studies investigating associa-

tion between COMT and schizophrenia (Munafo et al 2005), association between 

the COMT Val158Met polymorphism and OCD is still inconclusive. However, 3 out 

of 8 studies reported association between OCD and the low-activity Met allele, 

whereas we found association between the high-activity Val allele and more OCS 
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in schizophrenia. It is important to emphasize that we have investigated effects 

of COMT genotype on OCS in patients with schizophrenia; therefore – making it 

difficult to compare our results with those from studies investigating association 

between COMT genotype and OCD without schizophrenia. Also, most studies look-

ing at COMT and OCD investigated the risk of OCD in the presence of a specific 

COMT genotype, whereas we took a dimensional approach using Y-BOCS scores as 

a quantitative phenotype. One study that used a similar approach reported associa-

tion between the COMT high-activity Val allele and phobic anxiety in a large sample 

of over 1200 subjects (McGrath et al 2004). In this respect, the Val allele could be 

considered a risk allele for anxiety symptoms. 

Limitations and advances of the study

This study has several limitations. Sample size is relatively small; therefore results 

should be considered preliminary. However, two recent studies (Wahlstrom et al 

2006, McIntosh et al 2006) reported on the effect of the COMT Val158Met poly-

morphism in samples of similar size (70 and 77 subjects respectively). Thus, our 

sample size is small but not uncommon. A second limitation of our study is genetic 

heterogeneity. Since the effect of COMT Val158Met genotype on the extent of OCS 

remained significant when we analyzed our data including male patients from Dutch 

ancestry only (N=54; Kruskal-Wallis: χ2=6.60, df=2, P=0.037), we think it is unlikely 

our results are false-positive. Also, since the COMT Val158Met polymorphism is func-

tional, i.e. leads to an amino acid substitution known to affect thermostability of the 

COMT protein (Chen et al 2004), it is likely that effects on enzymatic activity are 

similar across ethnic populations. Moreover, Chen et al (2004) established effects 

of the COMT Val158Met polymorphism on COMT protein stability using postmortem 

brain tissue from an ethnically mixed sample including white Caucasian and African 

American subjects: 66% of healthy controls and 52% of schizophrenia patients 

were African Americans. To our best knowledge, there is no evidence that ethnic-

ity modulates functional effects of the COMT Val158Met polymorphism on COMT 

activity. However, the precise relationship between ethnicity and these functional 

effects has not yet been investigated; future research is needed to examine this. 

Previous studies reported that the Val allele is more frequent in non-Caucasian 

samples (Palmatier et al 1999). Thus, ethnicity could confound our data if non-

Caucasian subjects (who are likely to carry more Val alleles) would have more 

OCS than Caucasian subjects. However, in our sample Y-BOCS scores did not differ 

between ethnic groups. Therefore, we consider ethnicity an unlikely confounder 

in our study. Nevertheless, since this is the first report of association between the 
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COMT Val158Met polymorphism and OCS in patients with schizophrenia, our findings 

need to be replicated in a large and genetically homogeneous sample. 

Several reports have described induction of OCS by clozapine and olanzapine (de 

Haan et al 1999, Mottard et al 1998, Ongur et al 2005). However, since no random-

ized controlled trials examining this have been performed yet, it is controversial 

whether these agents really induce OCS. In our study no difference in the use of 

olanzapine and clozapine between genotype groups was observed, therefore we 

do not think this to be a confounding factor. Furthermore, when we analyzed our 

data correcting for antipsychotic medication as a possible confounding factor, the 

effect of COMT genotype on Y-BOCS scores seemed increased in comparison to 

the ‘uncorrected’ analysis (P<0.001 and P=0.012 respectively). In a recent report, 

clozapine was reported to induce OCS in some patients with schizophrenia, whereas 

it was associated with decrease in existing OCS in others (de Haan et al 2004); it is 

possible that these differences can be explained by genetic variation.

Our analyses included only male patients with schizophrenia; future studies 

should investigate whether COMT genotype has similar effects on OCS in female 

patients with schizophrenia. Differentiating between males and females is impor-

tant, since previous studies reported gender-specific effects of COMT genotype on 

the risk for OCD (Alsobrook et al 2002, Karayiorgou et al 1997, 1999). Furthermore, 

gender-specific effects of COMT have been reported in COMT-deficient mice (Gogos 

et al 1998) and may result from down-regulation of COMT expression by estrogens 

(Jiang et al 2003). 

Neurobiological mechanism 

Prefrontal dysfunction and impaired dopaminergic neurotransmission resulting in 

abnormal prefrontal regulation of striatal activity are mechanisms hypothesized to 

play a role in the pathophysiology of schizophrenia (Weinberger et al 2001). Dis-

turbances in dopaminergic systems in schizophrenia may not only lead to psychotic 

symptoms, but also to OCS since recently evidence for increased dopaminergic 

neurotransmission in the striatum in patients with OCD was found (Denys et al 2004, 

van der Wee et al 2004). Disruption of frontostriatal circuits has been observed in 

both patients with schizophrenia and OCD. Structural MRI studies have identified 

specific parts of the frontostriatal system that are altered in OCD (Pujol et al 2004). 

Furthermore, patients with OCD show decreased fronto-striatal responsiveness 

during planning and executive tasks (van den Heuvel et al 2005), which is a finding 

similar to those in patients with schizophrenia (Morey et al 2005). It is possible 

that by indirect downstream effects on dopamine regulation of striatum and basal 

ganglia, the COMT gene may modulate the risk for OCS and OCD in schizophrenia. 
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Apart from dopamine, COMT is also important for degradation of noradrenalin: 

e.g. COMT-deficient mice show changes in the levels of dopamine and its metabo-

lites, but also in noradrenalin levels (Gogos et al 1998, Huotari et al 2002). The 

noradrenergic system is involved in behavioral responses to stress, i.e. anxiety 

(Morilak et al 2005), and a relative increase of noradrenalin levels by selective sero-

tonin and norepinephrine reuptake inhibitors (SNRIs) reduces anxiety in depressed 

patients (Blier and Szabo 2005). Similarly, people with the COMT Met/Met genotype 

(with relatively increased noradrenalin levels) may be less vulnerable for develop-

ing anxiety disorders (Eley et al 2006, Rothe et al 2006). Thus, the mechanism by 

which COMT influences severity of OCS in patients with schizophrenia may be via 

modulation of dopaminergic or noradrenergic systems; further research is needed 

to clarify which of these pathways is the most important one.

COMT: a possible pharmacogenetic target?

Recently, pharmacological inhibitors of COMT, e.g. entacapone and tolcapone, have 

received increased attention in the treatment of patients with Parkinson’s disease 

(Keating et al 2005, Rothe et al 2006). COMT inhibitors stabilize dopamine levels by 

reducing the breakdown of dopamine (Muller et al 2006) and have been reported 

to ameliorate cognitive symptoms in patients with Parkinson’s disease (Gasparini 

et al 1997). Tolcapone, a COMT inhibitor acting both in the peripheral and in the 

central nervous system (Keating et al 2005), may have important therapeutic 

implications for patients with schizophrenia. However, further research is warranted 

to investigate safety and efficacy of the use of COMT inhibitors in patients with 

schizophrenia.

In conclusion, our preliminary data suggest that the COMT high-activity Val 

allele is associated with more obsessive-compulsive symptoms in young males 

with schizophrenia. Therefore, our results further support the hypothesis that the 

COMT Val158Met polymorphism may be a modifier gene for the symptomatology of 

schizophrenia. 
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Abstract

Objective To measure insulin sensitivity and body composition in antipsychotic 

naïve patients with DSM IV schizophrenia and/or schizoaffective disorder compared 

with matched controls. 

Design Seven antipsychotic medication naïve patients fulfilling the DSM IV A cri-

teria for schizophrenia /schizoaffective disorder were matched for body mass index 

(BMI), age and sex with seven control subjects. We measured endogenous glucose 

production and peripheral glucose disposal using a hyperinsulinemic euglycaemic 

clamp (plasma insulin concentration ~ 200 pmol/l) in combination with stable 

isotopes. Fat content and fat distribution were determined with a standardized 

single-slice CT- scan and whole body DEXA scan. 

Results Endogenous glucose production during the clamp was 6.7 μmol/kg.min 

(SD 2.7) in patients versus 4.1 μmol/kg.min (SD 1.6) in controls, P = 0.02 (95% CI 

–5.2 – 0.006). Insulin-mediated peripheral glucose uptake was not different between 

patients and controls. The amount of subcutaneous abdominal fat in patients was 

104.6 ± 28.6 cm3 and 63.7 ± 28.0 cm3 in controls, P = 0.04 (95% CI 4.4 – 77.2) . 

Intra abdominal fat and total fat mass were not significantly different. 

Conclusions Antipsychotic medication naïve patients with schizophrenia or schizo-

affective disorder display hepatic insulin resistance compared to matched controls. 

This finding cannot be attributed to differences in intra abdominal fat mass or other 

known factors associated with hepatic insulin resistance and suggests a direct link 

between schizophrenia and hepatic insulin resistance.
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Introduction

Before the introduction of antipsychotic medication in 1952, historical publications 

suggested a possible relationship between diabetes mellitus and mental illnesses, 

including dementia praecox (Kohen 2004). Recent studies estimate the prevalence 

of diabetes among schizophrenic patients around 10-15%, which is two to three-

times higher than in the reference population (Holt et al 2005). The incidence is 

estimated between 1.5% and 4.4% (Citrome et al 2004, Leslie et al 2004). 

Recently it was shown that first-episode, relatively old, antipsychotic- naïve 

patients with schizophrenia had higher levels of plasma glucose, insulin, and cor-

tisol than age- and sex- matched controls (Ryan et al 2003). This finding can be 

attributed to differences in body composition between patients with schizophre-

nia and healthy controls, since a higher waist-to-hip ratio and higher visceral fat 

content, as assessed by computed tomography (CT) scan, were reported in two 

controlled studies (Ryan et al 2004, Thakore et al 2002). By contrast, no differ-

ences in glucose and insulin concentrations and visceral fat mass were reported in 

younger antipsychotic naïve schizophrenic patients compared to healthy controls 

(Arranz et al 2004, Zhang et al 2004). A recent study, using minimal model analysis 

of an intravenous glucose tolerance test, showed insulin resistance in a rather small 

number of drug free patients compared to healthy controls (Cohn et al 2006). 

These conflicting results may be due to differences in study design or to differences 

in the definition of insulin sensitivity. 

Here we report a matched case-control study comparing glucose metabolism 

in antipsychotic medication naïve schizophrenic or schizoaffective patients with 

matched controls, using the hyperinsulinemic euglycemic clamp technique in 

combination with stable isotopes, which is considered to be the gold standard for 

measuring insulin sensitivity in vivo (De Fronzo et al 1979). We hypothesized that 

patients have hepatic and peripheral insulin resistance caused by higher plasma 

free fatty acids (FFA) (Koutsari et al 2006, Nielsen et al 2004) and an altered secre-

tion of adipokines (Cho et al 2006, Combs et al 2001, Fruebis et al 2001, Yamauchi 

et al 2001). 

The main reason for the recent study, conducted in drug naïve patients with 

schizophrenia, is to investigate whether an impaired glucose metabolism is a part 

of the pathohysiology of the primary disorder and is not secondary to the use of 

medication.
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Subjects and Methods

Subjects 

Seven antipsychotic medication naïve patients, who were experiencing their first 

psychotic episode (hallucinations and/or delusions), were included in a cross-

sectional study, comparing cases with matched controls. These patients were 

recruited from the Psychiatric in- and outpatient Clinic of the Academic Medical 

Center (AMC) of the University of Amsterdam, from February 2004 until March 

2006. The patients were eligible for the study if they fulfilled the DSM IV A criteria 

for schizophrenia or schizo-affective disorder. Characteristic symptoms are two 

(or more) of the following, each present for a significant portion of time during 

a 1-month period: delusions; hallucinations; disorganized speech (e.g., frequent 

derailment or incoherence); grossly disorganized or catatonic behavior and nega-

tive symptoms, i.e. affective flattening, alogia, or avolition. Patients were eligible if 

they had no other axis I or II DSM IV diagnosis that needed treatment, were older 

than 18 years old, understood the objective of the study and were competent to 

give informed consent. This competency was evaluated by the nursing team and 

independent resident involved in the treatment of the patient. Exclusion criteria 

were:1) diabetes mellitus (DM) or a medical history or family history for type 2 

diabetes mellitus; 2) a recent history (six months or less) of substantial alcohol 

abuse, or DSM IV criteria for alcohol dependence disorder, psychoactive substance 

abuse or dependence disorder; 3) alcohol use in the last three days before the start 

of the study; 4) cannabis use in the last month before the start of the study; 5) 

the use of antipsychotic medication or any other medication except paracetamol 

(acetaminophen); 6) somatic illness, including neoplasm, metabolic or endocrine 

disorders, active infection, or gross structural abnormalities on MRI of the brain; 

and (7) no informed consent. The diagnosis of schizophrenia according to DSM 

IV was made by an experienced psychiatrist at baseline and re-evaluated after 6 

months during a clinical consensus meeting with 3 psychiatrists. Substance (ab)

use and physical health was self reported and confirmed by caregivers, no urine 

tests were performed. The control group consisted of 7 healthy subjects (medical 

students) matched for BMI, age and sex.

Because we expected to find differences in fat distribution, and no differences in 

total fat percentages, patients and controls were matched for BMI, not according 

to the DEXA or CT fat measures. Patients and controls were not matched for life 

style parameters or dietary intake. None of the subjects was taking any form of 

prescribed or over-the-counter medication. 
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The study was approved by the Medical Ethical Committee of the Academic Medi-

cal Center. After a complete description of the study was given, written informed 

consent was obtained.

Hyperinsulinemic euglycemic clamp 

Subjects were admitted to the Metabolic Clinical Research Unit of the Academic 

Medical Center and studied in the supine position. After a 13 h fast since 7 pm 

the day before, a catheter was inserted in the dorsal vein of the hand or distal 

vein of the arm of each arm. One catheter was used for sampling of arterialised 

blood using a heated hand box (60oC). The other catheter was used for infusion of 

[6,6-2H2]-glucose, glucose 20% and insulin. At 8.00 am (t= -2.5h), after drawing a 

blood sample for background enrichment of plasma glucose, a continuous infusion 

of [6,6-2H2]-glucose (>99% enriched, Cambridge Isotopes, Massachusetts, USA) 

was started at a rate of 0.11 µmol/kg per min after a priming dose equivalent to 

80 min of infusion. After 120, 130, 140 and 150 min blood samples were drawn for 

determination of glucose enrichments. Subsequently at t=0h, a primed continuous 

infusion of insulin (Actrapid 100U/ml, Novo Nordisk Farma, Alphen a/d Rijn, The 

Netherlands) was started for 2.5h at a rate of 20mU/m2 body surface area per 

min aiming for a plasma insulin concentration of ~200 pmol/l. Plasma glucose was 

measured every 5 min (Beckman glucose analyzer 2; Beckman, Palo Alto, California 

USA) and glucose 20% was infused at a variable rate to maintain plasma glucose 

at 5.0 mmol/l. [6,6-2H2]-glucose was added to the 20% glucose solution to achieve 

glucose enrichments of 1% to minimise changes in isotopic enrichment due to 

changes in the infusion rate of exogenous glucose, and thus to allow for accurate 

quantification of glucose kinetics. During the last hour of the clamp, blood samples 

were drawn at 5 min intervals for determination of glucose enrichments. At t=0h 

and t=2.5h samples for measurement of insulin, glucagon, cortisol, catecholamines, 

FFA, RBP4 and adiponectin were drawn. During the study, the participants were 

only allowed to drink water. 

Laboratory assays 

Stable isotope analysis (6,6-2H2-glucose enrichment) was measured as described 

earlier (Ackermans et al 2001). Cortisol in plasma was determined with a chemi-

luminiscent immunoassay (Immulite 2000, Diagnostic Products Corporation, Los 

Angeles, USA). Insulin was determined with a chemiluminiscent immunometric 

assay (Immulite 2000, Diagnostic Products Corporation, Los Angeles, USA). Glu-

cagon was determined with the Linco 125I radioimmunoassay (St. Charles, USA). 
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Norepinephrine and epinephrine were determined with an in-house HPLC method. 

Adiponectin was determined by a radioimmunoassay (Linco, St. Charles, USA). 

Retinol- binding protein 4 was determined with an ELISA kit (Immundiagnostik, 

Bensheim, Germany). The free fatty acid concentration was determined with an 

enzymatic colorimetric method (NEFA-C test kit, Wako Chemicals GmbH, Neuss, 

Germany).

Two consecutive 24-h urine samples were collected separately at home. During 

this collection, the urine was kept refrigerated. Of the two 24h urine samples, 

total volume, as well as concentration of free cortisol (in-house HPLC method) 

and creatinine (Jaffé method, Hitachi 917, Roche Indianapolis, IN) were measured. 

To minimize the effects of unreliable collections, we calculated cortisol/creatinine 

ratio’s in all 24h samples (de Bos et al 1998). 

Indirect calorimetry 

Oxygen consumption (VO2) and CO2 production (VCO2) were measured with the 

ventilated hood technique (model 2900; Sensormedics, Anaheim, CA). VO2 and 

VCO2 were measured continuously during the final 30 min in the basal state and 

during the hyperinsulinemic euglycemic clamp. The mean rates of VO2 and VCO2 

during the final 20 min were used for calculation of glucose and fat oxidation as 

described by Frayn (1983). Non-oxidative glucose disposal was calculated as the 

difference between total glucose disposal and glucose oxidation.

Abdominal fat measurements 

Total, as well as regional, fat mass was quantified in all patients by DEXA (Hologic 

QDR-4500W; Hologic, Inc., Bedford, MA; software version whole-body v8.26A: 5), 

providing a quantitative assessment of peripheral and truncal fat mass in kilograms. 

A standardized single-slice abdominal CT scan (Mx8000 Quad, Philips Medical Sys-

tems, Best, the Netherlands) using 120 kV, 100 mAs and a slice thickness of 1 

cm was performed. On the survey image, the level of the fourth lumbar vertebra 

was chosen, which is the level of the umbilicus in most patients (Dizon 1983). It 

was shown that the fat volume in a slice at this level is a valid predictor of total 

abdominal fat in men (Miller et al 1998, Weits et al 1988). The volume of total adi-

pose tissue (TAT), intra-abdominal adipose tissue, and subcutaneous adipose tissue 

(SAT) was determined by summing the volumes of the voxels with CT-values within 

the range of -170 to -30 Hounsfield units, and expressed in cubic centimetres. Care 

was taken to exclude intracolonic contents with Hounsfield units within the same 

range (Potretzke et al 2004). Radiologists were blind to the subject groups. 
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Calculations

Endogenous glucose production (EGP) and peripheral glucose uptake (Rd) were 

calculated using the modified form of the Steele equations as described previously 

(Finegood et al 1987). 

Data Analysis

Mann Whitney U tests (two-tailed) were used to compare results between patients 

and controls. All results are expressed as means and standard deviations. The data 

were analyzed using SPSS, version 11 (SPSS, Inc., Chicago, IL). The overall signifi-

cance level was set at P = 0.05 (two-tailed). 

Results

There were 13 patients who were asked for informed consent, five refused to par-

ticipate, and one did not meet the inclusion criteria. Seven patients (two inpatients 

and five outpatients) and seven controls were included in the study. Five patients 

fulfilled the diagnostic criteria for (paranoid) schizophrenia and two for schizoaffec-

tive disorder. Patients that refused participation were psychiatrically not different 

from patients that were included in the study. Mean duration of (psychotic) illness 

in patients was 2.7 years (SD 2.7). Two of the seven patients did not work or 

go to school due to their illness; four patients worked and one went to school. 

All controls went to college. Five of the patients vs. none of the controls smoked 

nicotine. Cigarette use was not quantified. The characteristics of the seven patients 

(all male) and the seven controls (all male) with respect to age, weight, height and 

BMI were nearly identical; 23.8±2.2 years vs 23.0±1.7 years (95% CI –1.5 - 3.1); 

74.9±12.6 kg vs 72.3±5.9 kg (95% CI –8.9 – 14.0), 184.3±9.3 cm vs 185.6±3.0 

cm (95% CI –10.0 - 7.4), and 21.9±1.5 kg/m2 vs 21.3±1.5 kg/m2 (95% CI –1.2 

– 2.4) respectively.

Glucose metabolism (Table 3.1.1)

Basal plasma glucose concentration did not differ between patients. Fasting insulin 

concentrations in patients tended to be higher as compared with controls: 49 ± 18 

pmol/l (8.2±3 μU/ml), vs. 29 ± 12 pmol/l (4.8±2 μU/ml), P = 0.07 (95% CI 2.4 

– 35.9). Basal endogenous glucose production was not different between patients 

and controls. During the hyperinsulinemic euglycaemic clamp, plasma glucose and 
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insulin concentrations were not different between patients and controls. EGP during 

the clamp was significantly higher in patients [6.7 μmol/kg.min (SD 2.7) vs. 4.1 

μmol/kg.min (SD 1.6) in controls, P = 0.02, 95% CI –5.2 to 0.006]. Peripheral 

glucose uptake (Rd), glucose oxidation and non-oxidative disposal were not differ-

ent between patients and controls.

Plasma fatty acids and fat oxidation (Table 3.1.2)

Basal plasma free fatty acids tended to be lower in patients [0.31 mmol/l (SD 0.12) 

vs. 0.54 mmol/l (SD 0.27), P=0.07, 95% CI –0.48 – 0.02]. During the clamp they 

were not significantly different. Basal lipid oxidation and lipid oxidation during the 

clamp were not different. 

Glucoregulatory hormones (Table 3.1.2)

Glucoregulatory hormones were not significantly different between groups. The 

mean cortisol/creatinine ratio in 24h urine collections in patients was 8.8 ± 7.0 

nmol/mmol and in controls 5.0 ± 1.6 nmol/mmol (P=0.57, 95% CI –2.8 – 10.2). 

Adipokines (Table 3.1.2)

Basal plasma RBP4 concentrations were not different between patients and controls. 

Basal adiponectin concentrations and adiponectin concentrations during the clamp 

were not different between patients and controls. 

Table 3.1.1. Endogenous Glucose Production (EGP), Peripheral Glucose Uptake 
(Rd), Glucose Oxidation and Non-oxidative Disposal in the Basal State and during 
Hyperinsulinemic Euglycaemic Clamp.

Basal Clamp

Patients 
(n=7)

Controls 
(n=7)

95% CI Patients (n=7) Controls 
(n=7)

95% CI

EGP 13.4 (1.0) 12.4 (1.0) -0.26-2.11 6.7 (2.7) * 4.1 (1.6) -5.2-0.006

Rd 31.1 (10.3) 27.9 (5.3) -6.7-13.1

Glucose oxidation 8.8 (5.9) 7.4 (5.7) -5.4-8.1 13.0 (6.6) 11.7 (7.2) -6.8-9.3

Non-oxidative glucose 
disposal

4.6 (5.9) 5.0 (6.1) -7.3-6.5 18.1 (8.9) 16.2 (9.7) -8.9-12.8

All values are in μmol/kg.min and expressed as mean (SD). To convert to mg/kg.min, 
multiply by 0.18.
* P = 0.02
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Abdominal fat measurements

Results from CT-scan and DEXA measurements were obtained in 6 patients and 6 

controls; one patient did not show up for the imaging study, and one control subject 

withdrew consent because of fear of radiation exposure in the DEXA measure-

ment, despite the text in the informed consent form. The amount of subcutaneous 

abdominal fat was significantly different in patients (104.6 ± 28.6 cm3) compared to 

controls (63.7 ± 28.0 cm3) (P=0.04, 95% CI 4.4 – 77.2), as well as total abdominal 

fat tissue (141.1 ± 36.3 cm3 in patients vs. 93.3 ± 39.6 cm3 in controls, P= 0.04, 

95% CI –1.0 – 96.7). Intraabdominal fat was not significantly different between 

groups; 36.6 ± 17.1 cm3 in patients vs. 29.6 ± 12.4 cm3 in controls (P=0.42,95% 

CI –12.2 – 26.3). Total fat mass as measured with DEXA was not significantly differ-

ent: 11.1 (15%) ± 3.3 kg in patients vs. 8.3 (12%) ± 2.4 kg 95% CI –0.8 – 6.4), in 

controls. Total truncal fat was 4.6 ± 1.5 kg in patients vs. 3.5 ± 1.0 kg in controls 

(P=0.12, 95% CI –0.5 – 2.7). Total arm fat was 1.3 ± 4.5 in patients vs. 0.8 ± 

0.2 kg in controls (P=0.05, 95% CI 0.05 – 1.0). Total leg fat was 4.1 ± 1.6 kg in 

patients vs. 3.0 ± 1.2 kg in controls (P=0.25, 95% CI -0.6 – 3.0).

Table 3.1.2. Endocrine and Metabolic Parameters in the Basal State and during the 
Hyperinsulinemic Euglycaemic Clamp 

Basal Clamp

Patients (n=7) Controls 
(n=7)

95% CI Patients 
(n=7)

Controls 
(n=7)

95% CI

Glucose (mmol/l) 5.1 (0.5) 4.8 (0.3) -1.6-0.75 4.9 (0.1) 4.8 (0.1) -0.07-0.15

Insulin (pmol/l) 49 (18) 29 (12) 2.4-35.9 206 (45) 180 (34) -21.1-71.8

HIR (mg.μU/ml.kg.min) 17.0 (6.2) * 9.4 (4.0) -13.0- -1.4

Glucagon (ng/l) 49 (33) 56 (16) -46-22 35 (12) 45 (15) -26-6

Cortisol plasma (nmol/l) 207 (52) 251 (91) -130.1-42.1 201 (55) 287 (106) -207.4- -12.1

Cortisol/creatinine ratio 
(nmol/mmol)

8.8 (7.0)
(n=7)

5.0 (1.6)
(n=5)

-2.8-10.2

Epinephrine (nmol/l) 0.21 (0.11) 0.21 (0.05) -0.10-0.10 0.29(0.23) 0.26(0.13) -0.19-0.25

Norepinephrine (nmol/l) 1.54 (0.58) 1.21(0.54) -0.32-0.98 1.49(0.66) 1.15(0.40) -0.29-0.98

RBP4 (μg/ml) 22.4 (4.3) 27.9 (6.9) -12.3-1.2

FFA (mmol/l) 0.31 (0.12) 0.54(0.27) -0.48-0.02 0.03(0.02) 0.04(0.04) -0.05-0.02

Adiponectine (µg/ml) 6.4 (3.3) 5.8 (1.6) -2.4-3.7 6.1 (3.4) 5.5 (1.7) -2.5-3.8

Lipid oxidation (mg/kg.min) 1.0 (0.6) 1.5 (0.6) -1.0-0.2 0.8 (0.5) 0.8 (0.5) -0.5-0.4

Data are expressed as mean (SD). HIR= hepatic insulin resistance index 
* P = 0.03
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Discussion

The present study shows that antipsychotic naïve, first episode psychotic patients 

with schizophrenia or schizo-affective disorder, examined with the gold standard 

for measurement of glucose metabolism, displayed significant hepatic insulin 

resistance during the hyperinsulinemic clamp. Peripheral insulin sensitivity did not 

differ from matched controls. This finding could not be explained by differences in 

intraabdominal fat, plasma FFA, glucoregulatory hormones, plasma adiponectin or 

plasma RBP4 concentrations. 

Previous studies investigating insulin resistance in antipsychotic naive first epi-

sode psychotic patients showed conflicting results (Arranz et al 2004, Cohn et al 

2006, Ryan et al 2003). Those studies were conducted with the homeostasis model 

assessment, which is less precise and less reproducible than the hyperinsulinemic 

euglycemic clamp technique, especially in small sample sized studies (DeFronzo et 

al 1979). Our finding of a trend for higher fasting insulin levels was reported earlier 

(Ryan et al 2003). Other studies could not confirm this finding, but these studies did 

not match the controls for BMI (Arranz et al 2004, Zhang et al 2004), although after 

correction with BMI as a covariate, antipsychotic free patients showed significantly 

higher fasting insulin levels compared to antipsychotic naïve patients and healthy 

controls (Arranz et al 2004). The reduced hepatic insulin sensitivity in the patients 

cannot be attributed to cortisol as neither plasma cortisol levels nor cortisol to 

creatinine ratios were significantly different between the two groups.

Adiponectin levels have been described to positively correlate with (whole body) 

insulin sensitivity in human subjects (Cohn et al 2006, Stefan et al 2003). However, 

there was no difference in adiponectin levels between our patients and healthy 

controls. We did not measure high and low molecular weight adiponectin and, 

therefore, cannot exclude a significant difference in especially HMW adiponectin 

between patients and controls, explaining the difference in EGP. Plasma RBP4 (Gra-

ham et al 2006) and FFA concentrations (Boden et al 2002, Bajaj et al 2005) are 

additional important modulators of insulin sensitivity, but are unlikely to play a role 

in the induction of hepatic insulin resistance in schizophrenia, since we found no 

differences between patients and controls. 

Epidemiological studies have reported an association between abdominal obesity 

and insulin resistance (Misra et al 2003). Ever since, much research has focused 

on visceral fat and hepatic insulin sensitivity. A remarkable finding in the pres-

ent study was the difference in abdominal fat distribution between our patients 

and controls. Patients showed a higher subcutaneous abdominal fat mass without 

increase in visceral fat mass, which contradicts reported data in literature (Ryan 

et al 2004, Thakore et al 2002). An increase in visceral fat in antipsychotic free 
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and antipsychotic naïve patients was reported earlier (Ryan et al 2004, Thakore 

et al 2002). In one of these studies (Ryan et al 2004) significant differences in 

life styles between patients and controls (higher saturated fat intake, lower fibre 

intake and less exercise in the patients) could explain this finding. Patients and 

controls in our study were not matched for dietary intake, or for smoking or exer-

cise patterns. This may be a confounding variable since smoking per se may affect 

insulin sensitivity (Kapoor et al 2005). However, insulin sensitivity as noticed in 

smokers could be related to an increase in counter-regulatory hormones, but to 

the best of our knowledge nicotine use has not been found to be associated with 

selective hepatic insulin resistance. Subcutaneous fat is described to be associated 

with insulin resistance, especially in patients with upper body obesity (Koutsari 

et al 2006), though a lack of significant effect on hepatic glucose production by 

subcutaneous fat was also reported (Klein et al 2004). Increased FFA release from 

visceral adipocytes draining directly into the portal vein is thought to explain the 

correlation between visceral fat and hepatic insulin resistance (Nielsen et al 2004). 

The source of increased systemic plasma FFA in upper body obesity seems to be 

the upper body subcutaneous fat compartment (Koutsari et al 2006). This suggests 

that hepatic insulin resistance is induced by increased FFA-delivery from enhanced 

lipolysis from visceral adipocytes and peripheral insulin resistance by increased 

systemic FFA availability derived from enhanced lipolysis from upper body subcuta-

neous adipocytes. However, these mechanisms are not relevant for our study, since 

our subjects showed no differences in truncal fat, and the patients in our study 

did not have increased plasma FFA levels. Despite similar levels of visceral fat, 

patients displayed hepatic insulin resistance, suggesting that other mechanisms are 

responsible for our finding. Obviously, we did not measure portal FFA delivery and 

therefore cannot rule out any differences in lipolytic activity in visceral adipocytes 

between patients and controls. Another explanation for the increased subcutaneous 

abdominal fat mass could be leptin (Cnop et al 2002), as elevated plasma leptin 

levels correlates with subcutaneous fat deposition. 

Finally, neuronal input to the liver may be responsible for our findings (Demuro 

et al 2006). Recent experiments in rats have shown a very important role for mul-

tisynaptic autonomic pathways originating in the hypothalamus, and reaching the 

liver via the brainstem, in the regulation of hepatic glucose production. The infusion 

of either insulin or small-molecule insulin mimetics in the third ventricle suppresses 

glucose production independent of circulating levels of insulin and of other glu-

coregulatory hormones (Obici et al 2002), though this finding might be species 

specific since no significant role of brain insulin on hepatic glucose production was 

found in dogs (Connolly et al 1996). A distal lesion of the parasympathetic input 

to liver prevents this, resulting in striking insulin resistance with increased hepatic 
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glucose production (Pocai et al 2005). Other experiments in rats have shown a 

pivotal role for vagal input to white adipose tissue, with an anabolic role in the local 

regulation of insulin sensitivity (Kreier et al 2002). Together, these studies have 

demonstrated a crosstalk between the central nervous system on one hand and 

adipose tissue and liver on the other, coupling central nutrient sensing to peripheral 

nutrient production. If indeed this crosstalk might be disturbed in schizophrenia this 

might represent a whole new perspective in metabolic research in schizophrenia 

(Kreier et al 2006). In addition, alterations in the central nervous system lipid 

regulation of patients with schizophrenia, such as myelin and fatty acid biosynthesis 

dysfunction (Tkachev et al 2007), could be accompanied by alterations in liver- and 

fat tissue lipid regulation and thus explain both the hepatic insulin resistance and 

altered fat distribution.

In conclusion, antipsychotic naïve, first-episode psychotic patients with a diag-

nosis of schizophrenia or schizoaffective disorder show hepatic insulin resistance 

compared with matched controls which cannot be attributed to an increase in 

visceral fat mass or differences in plasma FFAs, plasma adiponectin or plasma 

RBP4 concentrations. Our findings suggest a direct link between schizophrenia and 

hepatic insulin resistance.
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In this thesis a series of studies is presented covering different aspects related 

to pharmacological treatment of - and co-morbidity in patients with recent onset 

psychosis: 1. effect of antipsychotic medication on subjective well-being and its 

consequences, 2. effect of antipsychotic treatment on obsessive–compulsive symp-

toms, and 3. insulin resistance in antipsychotic naïve patients. The studies were 

carried out in patients in the Adolescent Clinic of AMC/de Meren (Amsterdam), 

the Erasmus Medical Center (Rotterdam), Parnassia Psycho Medical Centre (The 

Hague), Mediant Medical Centre (Enschede), and the department of Endocrinol-

ogy in the AMC (Amsterdam). The subjective experience, use of and craving for 

cannabis and discontinuation of olanzapine and risperidone are described in Part 

I. Genetic factors associated with obsessive-compulsive symptoms (OCS) and the 

influence of olanzapine and risperidone on OCS were studied in Part II. Hepatic 

and peripheral insulin resistance in antipsychotic naïve patients with recent onset 

psychosis was described in Part III. This chapter starts with a brief summary of 

the findings, the methodological strengths and limitations of the studies and inter-

pretation of findings. It concludes with clinical and research implications and some 

general concluding remarks. 

Brief summary of findings, limitations and 
interpretation

Part I. Subjective well-being, cannabis and continuation 
of treatment

Subjective experience is associated with D2 receptor occupancy (de Haan et al 

2000, 2003). Atypical antipsychotic drugs with faster dissociation from the dop-

amine D2 receptor are assumed to induce less negative symptoms and fewer 

motor side effects (Kapur et al 2001). In addition, they are hypothesized to result 

in better subjective experiences. Because olanzapine dissociates faster from the 

dopamine D2 receptor than risperidone, it was hypothesized that olanzapine would 

be associated with better subjective well-being and less craving for cannabis than 

risperidone when tested on doses that lead to comparable D2 receptor occupancy 

in both treatment groups. 

In our study on subjective well-being (chapter 1.2), comparing olanzapine and 

risperidone we used the short version of the Subjective Well-being under Neu-

roleptics scale (SWN/sv). In the past, the psychometric qualities of the SWN/sv 

in patients with recent onset schizophrenia during treatment with olanzapine and 

risperidone were confirmed by our group (de Haan et al 2002). An advantage of 
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this instrument is its feasibility: not time consuming and no training required. All 

patients also filled out the Cannabis Use Self Report (CUSR) and Drug Use Self 

Report (DUSR). These self-rating scales measure cannabis and other drug use in the 

past month. The validity of self reported drug use data were confirmed by Recent 

Drug Use Urine analysis (chapter 1.2). All patients with self reported cannabis 

use at baseline had to fill out two different craving questionnaires; the Obsessive 

Compulsive Drug Use Scale (OCDUS), a self rating scale consisting of 11 items 

with a five point Likert type rating measuring drug craving in the past seven days 

(Franken et al 2002), and the Drug Desire Questionnaire (DDQ), a self rating scale 

measuring instantaneous craving (Franken et al 2002), both with good reliability 

and concurrent validity.

In the RCT the hypothesis that olanzapine would be associated with better 

subjective well-being and less craving for cannabis than risperidone was rejected: 

there were no significant differences between the treatment conditions in outcome 

with respect to changes in subjective well-being or in the reduction of craving 

for cannabis or in use of cannabis. These findings corroborate the conclusions of 

a previous cross sectional study showing high levels of subjective tolerability for 

both olanzapine and risperidone, and few differences between the two medications 

(McGrath et al 2005). These findings underscore the importance of including an 

adequate control condition in studies comparing different antipsychotic medica-

tions. For example, some recent placebo controlled studies examining the craving 

for substances, showed reductions in craving for cocaine under risperidone (de 

la Garza et al 2005, Smelson et al 2002, 2004), whereas olanzapine was associ-

ated with both reductions in craving (Hutchison et al 2001, 2004, Smelson et al 

2006) and an increase in craving (Kampman et al 2003). However, in a 14-week 

double blind study comparing the efficacy of olanzapine to risperidone in reducing 

substance craving in individuals with schizophrenia (Akerele et al 2007), craving for 

cannabis was more likely in the risperidone group than in the olanzapine group.

Strengths of our study comparing olanzapine and risperidone are the randomized 

double blind design and the relatively high number of patients with recent onset 

psychosis that were included. Therefore the methodological quality and power to 

find differences between olanzapine and risperidone was adequate. 

A limitation of this study is that only 64% of the eligible patients were willing to 

participate in the study, possibly limiting the external validity of the study. However, 

we did not find significant differences in patients that refused participation com-

pared to those who were randomized. Still, we have no measurements of subjective 

well-being in the group that refused participation and therefore we cannot exclude 

selection bias. Another limitation is that only 70% of the participating patients 

completed the 6-week treatment. However, high discontinuation rates in studies 
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with antipsychotics are common, especially in adolescents and young adults with 

recent onset schizophrenia. Another limitation of the study is that only 41 of the 128 

patients in the study were using cannabis at baseline, resulting in limited statistical 

power for the detection of differences in changes in craving and cannabis use. One 

could also argue that if the randomized part of the trial had been extended beyond 

6 weeks, differences in primary outcomes would have been found. However, the 

fact that most of the changes in SWN and OCDUS scores took place within the 

first week of the trial renders this explanation for the lack of differences in primary 

outcome variables unlikely. 

The most likely conclusion of chapter 1.2 is that our hypotheses were not correct. 

Probably, the difference in dopamine dissociation between olanzapine and risperi-

done is too small to generate differences, or differences in dopamine dissociation 

are not related to differences in subjective experience or craving for cannabis at 

least at when both olanzapine and risperidone are given in doses that lead to com-

parable dopamine D2 receptor occupancy levels. 

Halfway the first phase of the study we found that many patients (24%) discon-

tinued the study medication in the first 6 weeks (chapter 1.3). This is in line with 

the literature showing high dropout rates in double blind studies among adolescents 

with a first psychosis frequently in combination with substance abuse and paranoia 

(Kranzler et al 1996, Margittai et al 1986). However, early dropout may also be 

associated with an early dysphoric response to antipsychotic medication may be 

important in discontinuation of treatment. This was described in chapter 1.4.

In chapter 1.4 is described that early dysphoric response and baseline canna-

bis use were associated with early discontinuation of antipsychotic medication in 

the one-year follow-up period. No significant differences in discontinuation rates 

or time to discontinuation were found between olanzapine and risperidone, and 

both groups reported a similar increase in subjective well-being in the first phase. 

Discontinuation rates in our study were comparable with those in the Clinical Antip-

sychotic Trials of Intervention Effectiveness (CATIE) study (Lieberman et al 2005), 

but higher than in the recent Schizophrenia Outpatient Health Outcomes (SOHO) 

study (Haro et al 2007). We could not confirm the finding in the CATIE study that 

time to discontinuation of treatment for any cause was longer in olanzapine than 

in the risperidone group. Differences in population may account for these differ-

ences in findings, since the CATIE study was performed in patients with chronic 

schizophrenia and doses of medication were higher than in our study. In a com-

parison study of atypical antipsychotics in the treatment of first-episode psychosis, 

risperidone (mean dose 2.4 mg/day) and olanzapine (mean dose 11.7 mg/day) had 

equivalent rates of discontinuation during one year, about 70%, comparable to our 

results (Marx, 2005). The current study does confirm previous studies reporting a 
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negative relationship between early dysphoric response and treatment continuation 

(De Millas et al 2006, Garavan et al 1998, Karow et al 2007, Naber et al 2001). 

It should also be mentioned that subjective well-being is not the only predictor of 

medication continuation or adherence. Other studies report an association between 

negative attitudes towards medication and poor cognitive performance, particularly 

of working memory (Goodman et al 2005) and that relationships with clinicians 

appeared to be an important determinant of patients’ attitudes toward treatment 

and adherence to medication (Day et al 2005).

The finding that baseline cannabis use predicted earlier discontinuation of antip-

sychotic medication, confirms previous findings (Coldham et al 2002, Kamali et al 

2006, Lambert et al 2005, Owen et al 1996). Only one study, in which no doses 

of atypicals were reported, found that substance misuse showed no significant 

association with adherence (Mutsatsa et al 2003). 

Whether early improvement of subjective well-being is also related to the long 

term course of schizophrenia, is described in chapter 1.5. The aim of the prospective 

study in chapter 1.5 was to compare the predictive validity of early improvement in 

subjective experience and early improvement of rater based symptoms on endur-

ing symptomatic remission (ESR) status. In a previous study it was shown that 

improvement in early functional, symptomatic and subjective well-being predicts 

remission during two-year follow up (Lambert et al 2006). This chapter describes 

how 110 consecutively admitted patients suffering from a first episode of schizo-

phrenia or related disorder were monitored during a 5-year follow-up. It was found 

that early improvement of subjective well-being was related to ESR in first episode 

schizophrenia or related disorders.

The conclusion of part I is that improvement of subjective well-being is not 

only important for (relatively) long-term effects on discontinuation, but also on 

(relatively) long-term effects on remission of symptoms. There were no significant 

differences between olanzapine and risperidone when given in doses that lead to 

comparable dopamine D2 occupancy in outcome with respect to changes in subjec-

tive well-being or in the reduction of craving for cannabis or in use of cannabis.

Part II. Obsessive-compulsive symptoms in recent onset 
schizophrenia

The central question in chapter 2.1 was to determine in young patients with recent 

onset schizophrenia whether the emergence or exacerbation of obsessive-compul-

sive symptoms (OCS) differed during treatment with olanzapine or risperidone. 

Previous reports suggest that both olanzapine and risperidone may either induce or 

reduce OCS (Alevizos et al 2002, al-Mulhim et al 1998, Alzaid et al 1997, Andrade 
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1998, Diler et al 2003, Dodt et al 1997, Dryden-Edwards et al 1996, Ke et al 2004, 

Levy et al 2003, Lykouras et al 2000, Mahendran 1996, 1998, Morrison et al 1998, 

Mottard et al 1999, Ramasubbu et al 2000, Remington et al 1994, Sinha et al 2000, 

Veznedaroglu et al 2003). Duration of treatment with antipsychotics may also play 

a role in the induction of OCS (de Haan et al 2002). 

In this chapter, obsessive-compulsive symptoms were assessed with an instru-

ment developed for non-psychotic patients. It is sometimes difficult to distinct 

between psychotic and obsessive symptoms. We used the following criteria: con-

tent of the OCS should not be related to the content of psychosis; patients should 

be aware that the obsessive thoughts, impulses or ideas were exaggerated and 

unwarranted. Assuring is that the Y-BOCS has showed good internal consistence 

and good inter-rater reliability in patients with recent onset schizophrenia (de Haan 

et al 2006). 

Patients with recent onset psychosis showed a significant difference in decrease in 

Y-BOCS scores with olanzapine leading to larger reductions in OCS than risperidone 

using low doses (mean 10 mg olanzapine and 2.75 mg risperidone) with similar 

estimated dopamine D2 receptor occupancy. Conflicting results in previous studies 

and case reports, regarding the effects of treatment with olanzapine or risperidone 

on OCS severity might be related to differences in the dosage of medications given. 

A possible explanation could be that at low doses olanzapine blocks 5HT2a with 

a lower affinity than risperidone (Marek et al 2003). Differences in neurobiology 

of primary OCD and co-morbid OCS in schizophrenia could explain the different 

reactions to antipsychotics (Gao et al 2006), as well as genetic variations. For 

the frequency of observed OCS the duration of the trial could have made a differ-

ence; since eventual effects of supersensitivity of the 5 HT2a receptor could not be 

observed. This supersensitivity is a factor that might be (partially) responsible for 

different results after short and longer treatments. Another methodological limita-

tion in our study is that some of the subgroups had small sample sizes; e.g. only 

18 patients had moderate OCD. 

The study described in chapter 2.2 suggests that high COMT activity is associated 

with more obsessive-compulsive symptoms in young patients with schizophrenia. 

We found an association between the high-activity Val allele and more OCS in 

young males with schizophrenia. Results should be considered preliminary given 

the relatively small sample size. Another limitation in the sample of the COMT-study 

is that the analyses included only male patients with schizophrenia, while there 

are reports of gender specific effects of the COMT genotype (Karayiorgou et al 

1999). In this study no differences in the use of olanzapine and clozapine between 

genotype groups was observed. Therefore we do not think type of medication was 

a confounding factor in the induction of OCS. 
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The overall conclusion of part II is that obsessive-compulsive symptoms in 

patients with schizophrenia are relatively prevalent, their emergence decreases 

with the use of olanzapine rather than with risperidone, using low doses. Genetic 

factors like the COMT genotype play an important role in this co-morbidity of OCS 

and schizophrenia.

Part III. Insulin resistance in neuroleptic naive patients 
with recent onset schizophrenia

The hypothesis of the study in chapter 3.1 was that drug naive first episode patients 

have pre-existing hepatic and peripheral insulin resistance caused by higher plasma 

free fatty acid (FFA) (Koutsari et al 2006, Nielsen et al 2004) and altered secretion 

of adipokines (Cho et al 2006, Combs et al 2001, Fruebis et al 2001, Yamauchi 

et al 2001). The used method was what is considered to be the gold standard in 

measuring insulin resistance: the hyperinsulinemic euglycaemic clamp. 

Indeed antipsychotic naïve patients diagnosed with schizophrenia or schizoaf-

fective disorder showed hepatic insulin resistance more frequently than matched 

healthy controls. However, this insulin resistance could not be attributed to an 

increase in visceral fat mass or differences in plasma free fatty acid, adiponectin or 

RBP4 concentrations. 

A limitation in this study was that we did not consider lifestyle factors that might 

contribute to the development of both schizophrenia and diabetes, such as diet, 

exercise and smoking (chapter 3.2). Smoking per se may affect insulin sensitivity 

(Kapoor et al 2005) and could therefore be a confounding variable. However, smok-

ing could be related to an increase in counter-regulatory hormones, but to the best 

of our knowledge nicotine use has not been associated with selective hepatic insulin 

resistance. Additionally, a limitation is that it was executed in a small sample. How-

ever, the sensitivity and effects size assessed with the executed procedure is high, 

meaning that even in a small sample differences can be detected.

Instead of changes in counter regulatory hormones, changes in neuronal input 

to the liver may be responsible for our findings (Demuro et al 2006). Multisynaptic 

autonomic pathways originating in the brain may be involved in the regulation of 

hepatic glucose production (Obici et al 2002, Pocai et al 2005) and adipose tissue 

(Kreier et al 2002). Thus, these findings suggest a direct link between cerebral 

mechanisms associated with schizophrenia and hepatic insulin resistance. 
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Summary of clinical and research implications 

This thesis showed that early subjective well-being in young patients with recent 

onset psychosis is an important factor in treatment with antipsychotic medication, 

both in terms of patient satisfaction and continuation of treatment. Both olanzap-

ine and risperidone were associated with improved subjective well-being, and no 

evidence was found for a differential effect on subjective experience or on craving 

for cannabis in doses with to comparable estimated D2 occupancy. The most likely 

conclusion is that our hypotheses were not correct. Probably, the difference in 

dopamine dissociation between olanzapine and risperidone is too small to generate 

differences, or differences in dopamine dissociation are not related to differences 

in subjective experience or craving for cannabis. More randomized controlled trials 

are needed to establish whether different types of antipsychotics really differ in 

their effect on subjective well-being, craving and drug use behaviour of patients. 

Another suggestion for further research would be to replicate this trial with low dose 

first generation antipsychotics such as haloperidol, an effective (and cheaper) D2 

receptor antagonist with potentially equal effects on subjective experience when 

given in doses which lead to relatively low receptor occupancy.

Early withdrawal in randomized clinical trials is relatively high in a population 

of patients with first psychosis, and attenuates the generalizibility to the target 

population. Reporting drop-out and reasons for drop out is very important. Time 

on medication, in the early phase as well as in the one-year follow-up, was shown 

to be associated with early dysphoric response and baseline cannabis use, but 

we found no significant differences in treatment duration between olanzapine and 

risperidone. Improving the subjective response on medication by adjusting dose 

or type of medication may increase time on medication. We found that subjec-

tive experience of improvement during early treatment might identify a group of 

patients with a better prognosis, since early improvement of subjective well-being 

was related to enduring symptomatic remission.

In chapter 2.1 we concluded that olanzapine might have advantages over 

risperidone in the treatment of patients with psychosis and co-morbid obsessive-

compulsive symptoms. We speculated that differences in dose of antipsychotics, as 

well as differences in neurobiology and genetic variation could explain the different 

reactions to antipsychotics in terms of primary OCD and co-morbid OCD in schizo-

phrenia. With regard to further studies, we recommend that OCS assessments 

should also be done with a longer duration of study medication and with different 

doses of antipsychotics. Also, because of these unexplained variations in the effects 

of treatment with antipsychotics, future pharmacogenetic studies in DRD2- and 
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DRD4 receptor and 5-HT2A receptor candidate polymorphisms can be recommended 

as well (Millet et al 2003). 

Preliminary data described in chapter 2.2 suggest that the COMT-high activity Val 

allele is associated with more obsessive-compulsive symptoms in young males with 

schizophrenia. Future (larger) studies should investigate whether COMT genotype 

has similar effects on OCS in female patients with schizophrenia.

Finally, chapter 3.2 has shown that antipsychotic-naïve patients with schizo-

phrenia are selectively hepatic insulin resistant. Clinical implication of this finding 

is that patients should be carefully monitored for glucose changes, especially since 

treatment with antipsychotics are thought to influence glucose metabolism. Previ-

ous studies have demonstrated a crosstalk between the central nervous system on 

one hand and adipose tissue and liver on the other, coupling central nutrient sens-

ing to peripheral nutrient production (Obici et al 2002). If indeed this crosstalk is 

disturbed in schizophrenia this may represent a whole new perspective in metabolic 

research in schizophrenia (Kreier et al 2006). We therefore recommend replication 

of this study with additional research questions considering lifestyle factors. Life 

style factors such as diet might contribute to the development of both schizophrenia 

and diabetes (Peet 1997) and interventions in diet and/or exercise have shown 

to lead to a significant decrease in the incidence of diabetes over a 6-year period 

among those with impaired glucose tolerance (Pan et al 1997). 

Concluding remarks 

The studies in this thesis have tried to contribute to the knowledge concerning 

the well-being of patients with recent onset schizophrenia, in a subjective as well 

as in a somatic perspective and to find a better insight in factors associated with 

co-morbidity. The results confirm once again that schizophrenia is a complex and 

heterogeneous disorder. The problems due to discontinuation of medication due to a 

dysphoric response, the co-morbidity of substance abuse and obsessive-compulsive 

symptoms, and the biological predisposition to insulin resistance are only some of 

the many factors relevant to this group of disorders. Continuing research directed 

to the many factors involved will hopefully lead to therapeutic opportunities and a 

higher quality of life in these patients.
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This thesis consists of three parts concerning (co-morbidity in) recent onset schizo-

phrenia; the studies were executed in adolescents and young adults with recent 

onset psychosis, during the use of antipsychotic medication as well as in neuroleptic 

naïve patients.

Subjective well-being, craving for and use of cannabis during treatment with 

antipsychotic medication, as well as the effects on continuation of this treatment, 

are described in Part I. 

The emergence and severity of obsessive-compulsive symptoms in olanzapine 

and risperidone, as well as the relationship between catechol-o-methyltransferase 

gene and obsessive-compulsive symptoms were studied in patients with recent 

onset psychosis (Part II).

Hepatic and peripheral insulin resistance were studied in neuroleptic naïve 

patients and healthy controls by a detailed study of glucose metabolism with stable 

isotopes (Part III).

The following pages give a summary of the findings and limitations of the research 

described in this thesis.

Part I. Antipsychotic medication, subjective 
well-being, craving for and use of cannabis and 
continuation of treatment with antipsychotic 
medication

Chapter 1.1 Adolescence, schizophrenia and drug abuse: 
a window of vulnerability

A literature overview of the relationship between adolescence, schizophrenia and 

drug abuse is presented in Chapter 1.1. This overview shows that dysphoria and 

anhedonia in adolescent patients with schizophrenia are important factors in treat-

ment with antipsychotic medication, both in terms of patient’s satisfaction and in 

the prevention of substance abuse.
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Chapter 1.2 Effect of olanzapine and risperidone on 
subjective well-being and craving for cannabis in patients 
with schizophrenia or related disorders: a double blind 
randomized trial

Findings

One hundred twenty eight patients of the 201 eligible patients received at least 

1 dose olanzapine (n= 63) or risperidone (n=65), of whom 41 (32%) were using 

cannabis at baseline. There was no significant difference in estimated D2 receptor 

occupancy between the groups. The largest increase in subjective well-being took 

place in the first week of the trial. None of the main effects (subjective well-being, 

use or craving for cannabis) differed statistically significant between groups using 

olanzapine or risperidone.

Limitations

– Only 41 of the 128 patients were using cannabis at baseline, resulting in limited 

statistical power for the detection of differences in changes in craving and can-

nabis use.

– The cannabis using olanzapine group had a significantly lower score on an instru-

ment to measure craving than the cannabis using risperidone group (despite 

randomization).

– Only 64% of the eligible patients were willing to participate in the study, possibly 

limiting the external validity of the study.

Chapter 1.3 Early withdrawal in a double-blind 
randomized clinical trial with olanzapine and risperidone 
performed in adolescents with first psychosis

Findings 

24% of the included patients, halfway the trial, terminated the double blind phase 

before the end of the determined 6 weeks. Reasons for drop out suggested that the 

double blind aspect of the trial led to higher drop out rates, especially for patients 

with paranoid delusions.



151

 Summary

S
u

m
m

a
ry

Chapter 1.4 Effect of early dysphoric response 
and cannabis use on discontinuation of olanzapine 
and risperidone in young adults with recent onset 
schizophrenia and related disorders

Findings

After one year follow up, 75 of 113 patients (66%) had discontinued the treat-

ment. Mean time to discontinuation was 5.8 (SD 4.9) months, with no significant 

difference between olanzapine (5.6 months, SD 4.9) and risperidone (5.9 months, 

SD 4.9). However, patients with an early (relatively) dysphoric response discon-

tinued medication (mean 4.1 months, SD 4.4) significantly earlier than those with 

no early (relatively) dysphoric response (mean 7.3 months, SD 4.8; log-rank chi 

squared=13.3, d.f.=1, P =0.0003). In addition, patients using cannabis discon-

tinued medication significantly earlier (mean 4.3 months, SD 4.2) compared to 

the non-users (mean 6.4 months, SD 5.0; log-rank chi squared= 4.98, d.f. =1, P 

=0.03). No significant interaction effects for early dysphoric response or cannabis 

use and medication were observed.

Chapter 1.5 Improvement of subjective well-being and 
enduring symptomatic remission, a 5 year follow up of 
first episode schizophrenia

Findings

Patients with Enduring Symptomatic Remission (ESR) (n=30) had a higher mean 

improvement of subjective well-being during early treatment as assessed with the 

Subjective Well-being under Neuroleptics (SWN) than those without ESR (n=74) 

(p=0.004). Early symptomatic improvement as assessed with the PANSS was not 

related to ESR (p=0.95). 

Limitations

It is unknown whether improving early subjective well-being is related to ESR. 
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Part II. Obsessive-compulsive symptoms in 
recent onset schizophrenia

Chapter 2.1 Obsessive-compulsive symptoms in a 
randomized double blind study with olanzapine or 
risperidone in young patients with early psychosis

Findings

122 patients were included in the analysis. At baseline, 74 patients had no obses-

sive-compulsive symptoms, in 10 of them OCS emerged after 6 weeks, with no 

differences between olanzapine and risperidone. In the total group (n=122) and 

in the group with Y-BOCS scores >0 (n=58), decreases in Y-BOCS scores during 

treatment were significantly larger in the olanzapine group than in the risperidone 

group. Also in patients with clinically significant co morbid OCD at (Y-BOCS score 

>10); n=29), mean reductions in Y-BOCS scores were significantly larger in the 

olanzapine group than in the risperidone group. 

Limitations

– Treatment lasted only for 6 weeks, therefore eventual effects of super sensitivity 

of the 5 HT 2a receptor could not be observed.

– The small sample sizes of some of the subgroups

Chapter 2.2 The catechol-o-methyltransferase gene and 
obsessive-compulsive symptoms in patients with recent 
onset schizophrenia

Findings

Severity of obsessive-compulsive symptoms in 77 male patients with recent-onset 

schizophrenia was assessed using the Y-BOCS and the COMT Val158Met polymor-

phism was genotyped for these patients. We found a significant effect of COMT 

genotype on Y-BOCS scores: the Val/Val genotype was associated with highest 

Y-BOCS scores, whereas patients with Met/Met genotype had lowest Y-BOCS 

scores. Our data suggest that the COMT high-activity Val allele is associated with 

more obsessive-compulsive symptoms in young patients with schizophrenia. These 

results support the hypothesis that the COMT Val158Met polymorphism may be a 

modifier gene for the symptomatology of schizophrenia. 



153

 Summary

S
u

m
m

a
ry

Limitations

– Sample size is relatively small.

– Genetic heterogeneity of the sample.

– OCS could have been induced by antipsychotic medication, however in this study 

no difference in the use of olanzapine and clozapine between genotype groups 

was observed, therefore we do not think this to be a confounding factor.

– Our analyses included only male patients with schizophrenia; future studies 

should investigate whether COMT genotype has similar effects on OCS in female 

patients with schizophrenia.

Part III. Insulin resistance in neuroleptic naive 
patients with recent onset schizophrenia

Chapter 3.1 Hepatic insulin resistance in untreated 
first episode schizophrenic, schizo-affective patients, a 
detailed study of glucose metabolism with stable isotopes

Findings 

Antipsychotic-naive, first-episode psychotic patients displayed significant hepatic 

insulin resistance. Peripheral insulin sensitivity did not differ from matched controls. 

This finding could not be explained by differences in intra-abdominal fat, plasma 

FFA, glucoregulatory hormones, plasma adiponectin, or plasma RBP4 concentra-

tions.

Limitations

Patients and controls in our study were not matched for dietary intake, or for smok-

ing or exercise patterns. This may be a confounding variable because smoking may 

affect insulin sensitivity.
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Dit proefschrift beslaat drie aspecten van (co-morbiditeit in) recent onset schi-

zophrenia. De studies zijn uitgevoerd onder adolescenten en jong volwassenen 

met een vroege psychose, zowel onder hen die antipsychotica gebruikten als bij 

neuroleptica naïeve patiënten. 

In deel I wordt het subjectief welbevinden, de craving naar en het gebruik van 

cannabis tijdens antipsychotica gebruik beschreven; en de effecten daarvan op de 

continuering van deze behandeling.

In deel II wordt de verschijning en de (verandering van) ernst van obsessief-com-

pulsieve symptomen tijdens het gebruik van olanzapine en risperidon beschreven, 

en de relatie tussen het catechol-o-methyltransferase gen en obsessief-compulsieve 

symptomen, zoals onderzocht in patiënten met een vroege psychose. 

In deel III wordt gerapporteerd over een studie naar hepatische en perifere insu-

line resistentie met stabiele isotopen in neuroleptica naïeve patiënten en gezonde 

controles.

Op de volgende bladzijden geven we een samenvatting van de bevindingen en 

beperkingen in dit proefschrift.

Deel I. Antipsychotica, subjectief welbevinden, 
craving naar en gebruik van cannabis 
en continuering van behandeling met 
antipsychotica

Hoofdstuk 1.1 Adolescentie, schizofrenie en 
drugsmisbruik: een venster van kwetsbaarheid

Hoofdstuk 1.1. is een literatuuroverzicht over de relatie tussen adolescentie, 

schizofrenie en drugmisbruik. In dit overzicht komt naar voren dat dysforie en 

anhedonie in adolescenten met schizofrenie zeer belangrijk zijn in de behandeling 

met antipsychotica, zowel in termen van patiënttevredenheid als in de preventie 

van middelenmisbruik. 
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Hoofdstuk 1.2 Het effect van olanzapine en risperidon op 
het subjectief welbevinden en de craving naar cannabis in 
patiënten met schizofrenie en gerelateerde aandoeningen: 
een dubbelblind onderzoek

Bevindingen

– Van de 201 verkiesbare patiënten hebben er 128 tenminste 1 dosis olanzapine 

(n=63) of risperidon (n=65)gehad, van wie er 41 (32%) cannabis gebruikten 

bij baseline. Er was geen significant verschil in geschatte D2 receptor bezetting 

tussen de groepen. 

– De grootste toename in subjectief welbevinden vond plaats in de eerste week 

van de trial. 

– Geen van de hoofdeffecten (subjectief welbevinden, gebruik van cannabis of 

craving naar cannabis) was significant verschillend tussen de groepen die olan-

zapine of risperidon gebruikten.

Beperkingen

– Slechts 41 van de 128 patiënten gebruikten cannabis op baseline. Dit resulteert 

in een beperkte statistische power voor de detectie van verschillen in veran-

deringen in craving en cannabis gebruik.

– De groep patiënten met olanzapine die cannabis gebruikte had een significant 

lagere baselinescore op een instrument dat craving meet, dan de groep die 

risperidon gebruikte (ondanks randomisatie).

– Slechts 64% van de verkiesbare patiënten waren bereid om mee te doen met de 

studie, hetgeen mogelijk de externe validiteit van de studie beperkt.

Hoofdstuk 1.3 Vroege uitval in een dubbelblinde 
gerandomiseerde studie met olanzapine en risperidone in 
adolescenten met een eerste psychose 

Bevindingen

Halverwege de trial had 24% van de geïncludeerde patiënten de dubbelblinde fase 

van 6 weken afgebroken. Redenen van uitval suggereerden dat het dubbelblinde 

aspect van het onderzoek tot hogere uitval leidt, vooral onder patiënten met para-

noïde wanen.
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Hoofdstuk 1.4 Effect van een vroege dysfore respons en 
cannabis gebruik op staken van olanzapine en risperidon 
in jongvolwassenen met recent onset schizofrenie en 
gerelateerde aandoeningen

Bevindingen

– Na een jaar follow-up, hadden 75 van de 113 (66%) patiënten de behandeling 

gestaakt. De gemiddelde tijd tot staken  was 5.8 (SD 4.9) maanden; er waren 

geen significante verschillen tussen olanzapine (5.6 maanden, SD 4.9) en ris-

peridon (5.9 maanden, SD 4.9). 

– Patiënten met een vroege (relatieve) dysfore respons echter, staakten hun 

medicatie significant eerder (gem 4.1 maanden, SD 4.4) dan die zonder vroege 

(relatieve) dysfore respons (gem 7.3 maanden, SD 4.8 P =0.0003).

– Ook patiënten die cannabis gebruikten staakten hun medicatie significant eerder 

(gem 4.3 maanden, SD 4.2) vergeleken met niet-gebruikers (gem 6.4 maanden, 

SD 5.0, P =0.03).

– Er waren geen significante interactie-effecten tussen vroege (relatieve) dysfore 

respons, cannabis gebruik en antipsychotische medicatie.

Hoofdstuk 1.5 Verbetering van subjectief welbevinden en 
blijvende symptomatische remissie, een 5 jaar follow-up 
van een eerste episode van schizofrenie

Bevindingen

– Patiënten met een blijvende symptomatische remissie (n=30) hadden een 

hogere gemiddelde verbetering van subjectief welbevinden, zoals vastgesteld 

met de SWN, vergeleken met de patiënten zonder een blijvende symptomatische 

remissie(n=74) (p=0.004). 

– Vroege symptomatische verbetering vastgesteld met de PANNS was niet gerela-

teerd aan de vroege symptomatische remissie (p=0.95). 

Beperkingen

Het is onbekend of de verbetering van het subjectief welbevinden gerelateerd is 

aan de ESR.
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Deel II. Obsessief compulsieve symptomen in 
recent onset schizofrenie

Hoofdstuk 2.1 Obsessief compulsieve symptomen in een 
gerandomiseerde dubbelblinde studie met olanzapine 
en risperidon in jonge patiënten met recent onset 
schizofrenie of gerelateerde aandoeningen

Bevindingen

– In de analyse zijn 122 patiënten geincludeerd. Op baseline hadden 74 patiënten 

geen obsessief-compulsieve symptomen, in 10 van hen ontstonden OCS na 6 

weken, zonder verschillen tussen olanzapine en risperidon.

– In de totale groep (n=122) en in de groep patiënten met een Y-BOCS scores 

>0 (n=58), waren de afnamen in Y-BOCS scores tijdens behandeling significant 

groter in de olanzapine groep dan in de risperidon groep.

– Ook in de groep patiënten met een klinisch significante co-morbide OCD (Y-BOCS 

score >10; n=29), waren de gemiddelde afnamen in Y-BOCS scores significant 

groter in de olanzapine groep dan in de risperidon groep. 

Beperkingen: 

– De behandeling duurde slechts 6 weken, eventuele effecten van de supersensi-

tiviteit van de 5 HT 2a receptor konden niet worden geobserveerd.

– Sommige subgroepen hadden een kleine sample grootte.

Hoofdstuk 2.2. Het catechol-o-methyltransferase gen 
en obsessief-compulsieve symptomen in patiënten met 
recent onset schizofrenie

Bevindingen

– De ernst van obsessief-compulsieve symptomen in 77 mannelijke patiënten met 

recent onset schizofrenie is vastgesteld met de Y-BOCS en voor deze patiënten 

is het COMT Val158Met polymorphisme gegenotypeerd.

– Er was een significant effect van het COMT genotype op Y-BOCS scores; het Val/

Val genotype was geassocieerd met de hoogste Y-BOCS scores, het Met/Met 

genotype met de laagste Y-BOCS scores.
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– Deze data suggereren dat het COMT Val allel dat hoog actief is, geassocieerd is 

met meer obsessief-compulsieve symptomen in jonge patienten met schizofre-

nie.

Beperkingen

– De sample grootte is relatief klein.

– De genetische heterogeniteit van de sample. 

– OCS zouden kunnen zijn geïnduceerd door antipsychotica, maar in deze studie is 

geen verschil gevonden in het gebruik van olanzapine en clozapine tussen geno-

type groepen, dus denken we niet dat antipsychotica een confounder-variabele 

is. 

– In deze studie zijn alleen mannelijke patiënten met schizofrenie geïncludeerd; 

toekomstige studies zouden zich moeten richten op de vraag of het COMT geno-

type in vrouwelijke patiënten dezelfde effecten vertoont. 

Deel III. Insuline resistentie in neuroleptica 
naïeve patiënten met recent onset schizofrenie

Hoofdstuk 3.1 Hepatische insuline resistentie in 
onbehandelde patiënten met vroege schizofrenie en 
schizo-affectieve stoornis, een gedetailleerde studie van 
glucose metabolisme met stabiele isotopen

Bevindingen

Neuroleptica naïeve patiënten met een eerste psychose vertonen een significante 

hepatische insuline resistentie. Perifere insuline gevoeligheid was niet verschillend 

tussen patiënten en gematchte controles. Deze bevindingen konden niet worden 

verklaard door verschillen in het intra-abdominale vet, vrije vetzuren in plasma, 

glucose regulerende hormonen, adiponectine in plasma of RBP4 concentraties in 

plasma.

Beperkingen

Patiënten en controles in deze studie zijn niet gematched voor dieet, voor rookge-

woontes of voor lichamelijke beweging. Dit zou een confounder kunnen zijn, omdat 

het roken van sigaretten de insuline gevoeligheid kan beïnvloeden.
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