The main goal of this thesis was to give an overview of current clinical practice regarding the long-term use of antipsychotics in individuals with intellectual disability and to present a study of behavioural and physical aspects of discontinuation in case of use on an off-label base, e.g. challenging behaviours.

Antipsychotic drugs are primarily indicated for psychotic disorders, which may present with behavioural symptoms and may be difficult to diagnose in individuals with intellectual disability. However, the number of prescriptions of antipsychotics have been shown to exceed the expected prevalence of psychotic disorders. Therefore, it may be supposed that antipsychotics are frequently prescribed outside this licensed indication, such as challenging behaviour. Challenging behaviours may be caused by environmental factors, but are also associated with the presence of physical and mental disorders. Therefore, a thorough assessment of these behaviours is necessary before a treatment should be started. The evidence base whether antipsychotics may alleviate challenging behaviours in individuals with intellectual disabilities is meagre. Yet, antipsychotics are widely prescribed for this reason, although there is a considerable risk for harmful side effects, especially on long-term use.

Behavioural aspects of discontinuation of antipsychotics were studied  with help of three different behavioural measurements. Physical aspects which were studied in this thesis regard neurological, metabolic and hormonal side effects of antipsychotics. These include so called extrapyramidal symptoms of the motoric system and symptoms of the autonomic nervous system; metabolic effects on weight, abdominal fat mass, blood pressure, blood plasma lipids and glucose; and effects on plasma levels of the luteotrophic hormone prolactin and sex hormone testosterone. Sex hormones may influence bone metabolism. Determinants of these parameters may be medication related, for example dosage and type of the antipsychotic drug and patient related, including genetic polymorphisms of antipsychotic drug receptors which are part of the neuron cell membrane.

Chapter 1 offers an overview of the definitions and concepts used in this thesis and the main potential side effects of antipsychotic drugs. Also, background and reasons to set up the discontinuation study, an outline of the objectives of the studies described in this thesis and a detailed description of the study design of the discontinuation trial are provided. 

Chapter 2 presents results of a study regarding prescriptions of antipsychotics by Dutch Intellectual Disability physicians (Arts voor Verstandelijk Gehandicapten, AVG) in a population of individuals with intellectual disabilities living in residential facilities of three care providers . Data were collected from pharmaceutical and medical records on the reference date of 1 September 2008 and were used to establish prevalence, duration and reasons for prescription. Also, various patient characteristics including age, sex, severity of intellectual disability, the presence of additional (non-psychotic) mental disorders and living situation (central location, community home providing care & support, community home providing support) and use of other psychotropic medication were recorded. Reasons for prescription were classified as (0) no indication or reason noted; (1) schizophrenia, bipolar disorder or chronic psychotic disorder classified according to DSM-IV TR; (2) unspecified psychotic disorder (e.g. no reference noted to DSM-IV TR criteria or other classification system); (3) repeated episodes of psychotic symptoms or borderline psychotic functioning; (4) single episode of psychotic symptoms; (5) behavioural symptoms; (6) sleep disorder. 

The prevalence of the use of antipsychotics was 32%; antidepressants were in 17% and benzodiazepines in 20% used as psychotropic co-medication. Prevalence of the use of antipsychotics was similar across the three care providers, but with regard to the use of psychotropic co-medication and the presence of an additional mental disorders there were differences between the care providers, most so with regard to the presence of autistic disorder. Antipsychotics were in almost 80% used for more than ten years and in almost 60% prescribed for behavioural symptoms. A psychotic disorder or psychotic symptoms was the reason for prescription in 22% of patients; however, in only half of these prescriptions were references to classification according DSM-IV-TR criteria or another classification system noted in the medical records. Various patient characteristics were found to be associated with reasons for prescription; among these more severe intellectual disability and male sex with higher odds for behavioural symptoms and female sex with the missing of a noted reason. Those patients with moderate and mild intellectual disability and who had no comorbid non-psychotic mental disorder were more likely to use antipsychotics for reasons of psychotic disorder classified according to DSM-IV-TR criteria. 

The results of this study may illustrate the difficulties in proper diagnostics of mental disorders in individuals with intellectual disability. Also, it may be concluded that better adherence should be promoted to a Dutch specialist guideline regarding prescriptions of psychotropic drugs on an evidence base, which was published in January 2008 (Prescription of psychotropic agents in patients with intellectual disabilities; Voorschrijven vanpsychofarmaca bij mensen met een verstandelijke beperking). NVAVG guideline 9. Available at: http://www.nvavg.nl).

Chapter 3 describes in detail the background, study design and in- and exclusion criteria of the discontinuation trial, and effects on behaviour of tapering off antipsychotics in a time schedule of 14 and 28 weeks, respectively. The main hypothesis of the discontinuation study was that “discontinuation of antipsychotics used for behavioural symptoms in individuals with intellectual disability would not lead to worsening in behavioural functioning”. The primary objective of this study was to test the above mentioned hypothesis as measured with the primary outcome measure, the Aberrant Behaviour Checklist (ABC); this is a widely used standardized validated scale developed to measure treatment effects on aberrant behavioural symptoms. Secondary objectives were to compare results of the two discontinuation schedules, to compare characteristics of those who were able to achieve complete discontinuation versus those who were not, and to identify potential determinants which might predict the outcomes of discontinuation. 

Measurements were collected shortly prior to discontinuation (baseline), at a time point two or four weeks after the scheduled complete discontinuation (or in case complete discontinuation had not been achieved two or four weeks after the time point of maximum dose reduction), and a  time point of 26 or 40 weeks after the first dose reduction (follow-up). Measurements included the ABC (primary outcome), which was completed by the caregiver, a Visual Analogue Scale (VAS) of a target behavioural symptom corresponding to one of the five subscales of the ABC as perceived by the caregiver and the Clinical Global Impression-scale Improvement (CGI-I), representing clinicians view whether and how the participants’ behaviour had changed compared with baseline. The VAS and the CGI-I were used as secondary outcome measures. Also, presence and severity of baseline extrapyramidal symptoms and of autonomic symptoms were measured and used as potential determinants for the outcomes of discontinuation. Other potential determinants were baseline patient and medication characteristics.

Of the 99 participants 43 achieved complete discontinuation and at follow-up 7 of those had resumed their use of antipsychotics. As measured with the primary outcome measure (ABC) there was no behavioural worsening. Moreover, in participants who achieved complete discontinuation symptoms of aberrant behaviour had decreased. However, outcomes of the secondary outcome measures showed a different pattern, in particular outcomes of the VAS. Here, measurements showed unchanged behaviours in participants who had achieved complete discontinuation and behavioural worsening in those who had not. Results of the two discontinuation schedules were similar. Those participants who had achieved complete discontinuation had lower baseline ABC ratings, lower baseline ratings of extrapyramidal symptoms and used lower baseline antipsychotic drug dosage as compared with those participants who had not achieved complete discontinuation. A greater severity of extrapyramidal symptoms and of autonomic symptoms at baseline was associated with higher ratings of aberrant behaviour and worse behavioural functioning 2 or 4 weeks after the termination of the discontinuation trajectory. Higher ratings of aberrant behaviour at baseline and male sex were associated with lower odds to achieve complete discontinuation.

The results of this trial may be encouraging for clinicians to try to taper off antipsychotics used for challenging behaviours in not a too prolonged period of time. Furthermore, and this may be a point of concern, results suggest that symptoms of neurological side effects of antipsychotics may be an underlying factor in maintaining aberrant behaviour symptoms in individuals with intellectual disability. Moreover, results of the different behavioural outcome measures were discrepant, e.g caregiver’s perceived more severe aberrant behaviour as compared with aberrant behavioural symptoms as measured with a standardized scale. Both findings should be a topic for future studies.

Chapter 4 offers an overview of the presence, severity and determinants of physical symptoms and abnormal values of biochemical parameters which are associated with long-term use of antipsychotics. In this study we used the baseline data of the discontinuation trial. As is mentioned in chapter 7, there are some methodological shortcomings in the discontinuation trial study design. One of these is the missing of measurements of physical parameters in study participants before the initiation of treatment with antipsychotics. Therefore, strictly spoken we cannot conclude the presence of these abnormal physical symptoms and parameters in participants is caused by the long-term use of antipsychotics. 

Use of antipsychotics may have detrimental effects on the motoric system, metabolic regulation and gonadal functioning in patients. The latter may result in increased calcium bone loss and subsequent increased risk of osteoporosis. The degree in which antipsychotics cause these side effects varies depending on antipsychotics properties regarding receptor affinity; typical antipsychotics are known to cause more neurological side effects and atypicals to cause more metabolic side effects. Several studies have shown that patients with intellectual disability are more vulnerable to the physical side effects of antipsychotics as compared with typical patients, due to the increased hazards for movement disorders, overweight, metabolic dysregulation and osteoporosis. 

The focus in this study is on: (1) extrapyramidal symptoms, e.g. akathisia, parkinsonism and dyskinesia; (2) metabolic symptoms, e.g. overweight and the metabolic syndrome (defined as presence of at least three of five components, too high waist circumference, hypertension, abnormal blood plasma levels of triglycerides and high density lipoproteins, and elevated fasting glucose, or use of medication indicated for the last four symptoms, in accordance with the National Cholesterol Education Program Adult Treatment Panel  III criteria); and (3) the influence of elevated plasma levels of the hormone prolactin on plasma levels of bone turnover markers. 

Extrapyramidal symptoms were present in 53%, overweight in 46% and the metabolic syndrome in 11% of participants. Furthermore abnormal levels of plasma prolactin and bone turnover parameters were present in 17% and 25%, respectively. Results of determinants for the presence and severity of these physical symptoms confirmed largely results of previous studies which were performed in different populations. Higher age and more severe intellectual disability were associated with presence and severity of  dyskinesia and a higher dosage of the antipsychotic drug with severity of parkinsonsm. Less severe intellectual disability was associated with the presence of overweight, and with higher waist circumference and Body Mass Index ( BMI). Use of atypical antipsychotics was associated with elevated blood pressure and plasma glucose. In this cross-sectional study we found no associations of patients genetic polymorphisms of antipsychotic drug receptors with presence or severity of the physical symptoms and biochemical parameters. However, since we used a relatively small convenience sample only large effects sizes could have been detected.

Clinicians should take into account patient’s characteristics which may increase the vulnerability to health hazards associated with use of antipsychotics in decision making whether or not to prescribe an antipsychotic drug for treatment of challenging behaviours and if so, which type of antipsychotic drug could best be chosen.

In chapter 5 and 6 the physical and biochemical effects of discontinuation of antipsychotics and determinants of the various outcomes are described. Results of participants allocated to the 14 weeks and those allocated to the 28 weeks discontinuation schedule were largely similar, so these groups were merged in the analyses. Measurements were collected at baseline and follow-up.

Questions of the study described in chapter 5 were (1) what is the effect of discontinuation of antipsychotics on waist circumference, BMI, weight and on parameters of the metabolic syndrome?; and (2) are there associations between genetic receptor polymorphisms and metabolic outcomes and between medication factors and metabolic outcomes? 

As cut-off values of components of the metabolic syndrome The National Cholesterol Education Program Adult Treatment Panel  III (NCEP-ATPIII) criteria were used. Outcome measures included waist circumference, weight, BMI, systolic and diastolic blood pressure, and fasting plasma levels of triglycerides, high-density lipoproteins (HDL) and glucose. As potential predictors for the outcomes at follow-up polymorphisms of receptor genes (the presence of the rs3813929 T allele and of the rs1414334 C allele), medication baseline dosage, use of atypical versus typical antipsychotic antipsychotics and achievement of complete discontinuation were used.

Results of analyses in the whole sample showed that discontinuation of antipsychotics led to a mean decrease  of 4 cm waist circumference, of 3.5 kg weight, 1.4 kg/m2 BMI and 7.1 mm Hg systolic blood pressure. In those participants who had not completely discontinued their use of antipsychotics was the mean weight loss approximately half of that of those who were completely off antipsychotics at follow-up. Moreover, in those participants who had ongoing or renewed use of antipsychotics an increase in fasting glucose as compared with baseline was found. The presence of the C-allele of serotonin 5 hydroxytryptamine receptor polymorphism rs141334 was associated with higher waist circumference and higher plasma levels of triglycerides and lower levels of high density lipoprotein (that means a shift towards an unfavourable blood lipid profile) at follow-up. Achievement of complete discontinuation was associated with larger decrease in waist circumference and BMI. 

Results of this study show the beneficial effects of discontinuation of long-term used antipsychotics on metabolic outcomes. Laboratory determination of presence of the C-allele of serotonin 5 hydroxytryptamine receptor polymorphism rs141334 which increases health hazards associated with the metabolic syndrome in patients who use antipsychotics may be helpful in possible future clinical practice of tailor made pharmacotherapy.

Questions of the study described in chapter 6 were (1) what is the effect of discontinuation antipsychotics on plasma levels of prolactin and bone turnover markers? and (2) are changes in bone turnover related with changes in prolactin or rather with changes in weight? The study hypothesis was that discontinuation of antipsychotics would lead to a decrease in prolactin and bone turnover markers plasma levels.

Outcome measures were weight, BMI and plasma levels of prolactin, testosterone, bone resorption marker C-telopeptide type I collagen (CTX), bone formation markers bone alkaline phosphatase (B-ALP) and amino-propeptide type I collagen (PINP), bone resorption protecting 25-OH vitamin D and bone resorption stimulating parathyroid hormone (PTH). Plasma levels of 25-OH vitamin D and PTH may change during and after discontinuation as a result of changes in body fat mass. 

Both complete as well as incomplete discontinuation led to a decrease in plasma levels of prolactin and an increase in CTX and PTH. In male participants who had completely discontinued their use of antipsychotics there was an increase of testosterone plasma levels. In those participants who had incompletely discontinued their use of antipsychotics there was a significant decrease in 25-OH vitamin D levels, along with less weight loss and higher BMI as compared to those who had completely discontinued. There were no correlations of prolactin and testosterone with bone turnover markers, nor at baseline neither at follow-up and no associations of prolactin baseline/follow-up differences with follow-up levels of the bone markers. Achievement of complete discontinuation was associated with lower prolactin plasma levels at follow-up and with less difference in baseline/follow-up PTH levels. More weight loss was associated with higher CTX levels at follow-up, but with less difference in baseline/follow-up CTX levels and with less difference in baseline/follow-up 25-OH vitamin D levels. 

These results suggest that it is reduced body weight, rather than decreased prolactin that appears to be associated with the change in bone turnover. In conclusion, discontinuation of antipsychotics leads to increased bone turnover, most notably through the effects of weight loss, which may have overshadowed the effect of normalizing prolactin levels, at least on the short term. 
In the general discussion in chapter 7, some methodological issues, the main findings described in this thesis, and clinical and research implications of these findings are presented.


Main findings concerned (1) prevalence of the use of antipsychotics in a large sample of individuals with intellectual disability living in residential settings, (2) antipsychotics’ prescription practice of Dutch intellectual disability physicians (AVG), (3) presence and determinants of physical symptoms associated with health hazards of the long-term use of antipsychotics and last but not least (4) results and behavioural and physical outcomes of an antipsychotics’ discontinuation trial in two time schedules performed in a representative sample of individuals who used long-term antipsychotics for behavioural symptoms.


Clinical implications concerned promotion of better adherence to a Dutch specialist guideline regarding prescriptions of psychotropic drugs, to utilize standardized instruments to measure behavioural and physical effects of the use of antipsychotics and to try taper off chronically off-label used antipsychotics, along with training and coaching of caregivers.


Research implications concerned a repeat of the survey regarding prescription practice of AVG’s and of the discontinuation trial, studies regarding the influence of antipsychotic’s neurological side effects and the influence of staff related factors on behavioural outcomes and ongoing antipsychotic drug use, and studies regarding the relationship between the effects of antipsychotics on adipose tissue, gonadal function and bone metabolism.

Conclusions 

 ●
A survey of prescription practice of Dutch Intellectual Disability physicians (AVG) in residential settings revealed that AVG’s prescribed antipsychotics to almost a third of their patients, mostly for long-term. Prescriptions were in only  22% for psychotic disorders. However, assessment of these disorders were in approximately half of these indications inappropriate. All other prescriptions were on an off- label base, most frequently for behavioural symptoms, particularly in patients with severe and profound intellectual disabilities. Because the survey was performed in 2008 shortly after the publication of a specialist guideline, AVG’s prescription policies might have changed since that time. Thus, there is need to repeat the survey in order to investigate current adherence to this guideline.

●
Results of a discontinuation trial in 14 or 28 weeks of long-term used antipsychotics for behavioural symptoms in patients with intellectual disability showed discontinuation could be successfully achieved in 43% of participants; at follow-up three months later 36% of participants were still completely off antipsychotics. Both in those participants who had achieved complete discontinuation and those who had not, there was no behavioural worsening in a majority. Results of the two discontinuation schedules of 14 and 28 weeks were similar.

Moreover, results suggest the presence of neurological side effects of antipsychotics may play a role in maintaining challenging behaviours and antipsychotic drug use. Also, caregivers and staff perceived behavioural symptoms as worse compared with the severity of behavioural symptoms as measured with a standardized validated scale. Both findings should be topics for future studies. Because this trial has some methodological limitations there is need to repeat the trial in a methodologically more robust design in order to improve the level of evidence of the results.

● 
Use of antipsychotics may increase health hazards of being overweight, metabolic dysregulation, gonadal dysregulation and calcium bone loss. Various patient and medication characteristics were identified as predictors of these health hazards and should have clinical implications in pharmaceutical treatment of challenging behaviours and the choice of type and dosage of the antipsychotic drug. In aging patients with more severe intellectual disability discontinuation of use of antipsychotics should be considered, because of increasing risk for hypertension and dyskinesia and in patients who have overweight and glucose dysregulation discontinuation or switching to a typical antipsychotic may be necessary. Furthermore, discontinuation or dose lowering should be attempted in case of parkinsonism. 

Results of the discontinuation trial showed beneficial effects with regard to metabolic symptoms, e.g. reduction in waist circumference, weight and blood pressure; however, bone turnover increased. Most likely, the potential benefits of increase in sex hormones have been overshadowed by the detrimental effect of weight loss at least on the short term. Future studies should focus on the influence of the use of antipsychotics on body fat mass, glucose metabolism, gonadal function and bone metabolism.

●
The overall results of the studies described in this thesis have clear clinical implications. Clinicians should thoroughly asses underlying causes of challenging behaviour in individuals with intellectual disability and be critical of too prompt medical treatment. Education and coaching of caregivers and staff in treatment of challenging behaviours should be promoted. In case of chronic use of antipsychotics discontinuation should be considered, especially in the presence of health hazards associated with the use of antipsychotics. Tapering off may take place in period of 3-4 months. 
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