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5.

Introduction of 

adverse drug reactions

of antipsychotics

Antipsychotic drugs are widely used since their intro-
duction in the 1950’s to relieve psychotic symptoms for 

instance in patients with delirium or schizophrenia. In 

the Netherlands there are more than 300 000 anti-

psychotic users, of which more than 88 000 are older 

than 65 years.1 Figure 2 shows some milestones in 

the history of antipsychotic drug use. Chlorpromazine 

was the first antipsychotic and was released in 1951. 

Chlorpromazine was believed to be the solution for 

many problems such as agitation, anxiety, depression, 

emotional stress with all kinds of somatic diagnoses, 

nausea and vomiting and menopausal complaints. 

Psychiatrist Seager wrote about chlorpromazine in 

1955: “A related problem is the shortage of nursing staff, owing to which large 

wards of noisy, difficult patients have to be in the care of too few nurses, or 

patients have to be left at night with inadequate supervision. It is hoped to 

show that chlorpromazine ‘largactil’ may play a part in the solution of these.”2 

Haloperidol was approved in 1957. A few years after the discovery of antipsy-

chotic medication, antipsychotic induced parkinsonism (AIP) was first described 

to be an important adverse drug effect.3 It was not before 1970 that the first 

assessment scale for AIP was published: The Simpson and Angus Scale (SAS).3 

In the years to follow, many other assessment scales were developed. Despite 

the development of these scales and the importance of AIP for the functioning 

of patients, the use of these instruments in clinical practice remained low and 

often instruments are used to detect AIP that are not suited for this purpose 

(chapter 4). In contrast to the early identification of dose related and predict-

able type A side effects like AIP, sedation and neurolepsia, it took almost fifty 

years before major, mostly type B, non predictable, adverse drug reactions like 

CVA, pneumonia and mortality were described in older patients. And it lasted 
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until 2005, before finally the Food and Drug Administration issued a warning 

about the increased mortality rate with atypical antipsychotics in older patients, 

a warning that was extended to all antipsychotics in 2008.4 In 2002 the first 

Dutch guideline for antipsychotic use in dementia patients with behavioural and 

psychological symptoms of dementia (BPSD) in nursing homes became avail-

able,5 with an update in 2006.6 Because studies showed that adverse effects 

outweigh advantages in the efficacy of antipsychotic drugs for the treatment 

of psychosis, aggression, or agitation in patients with Alzheimer’s disease, this 

guideline discouraged the use of antipsychotic drugs for the treatment of BPSD.7 

Despite this guideline, which will be updated to a new version in 2017, the 

prescription rate of antipsychotic medication has not really decreased in the past 

10 years. In the Netherlands, for example, antipsychotics are still used by 37% of 

the nursing home patients with dementia.8 It seems that since the introduction 

of antipsychotic drugs, clinicians seem to overrate efficacy of these drugs while 

failing to see the serious side effects associated with the use of these drugs. And 

even today, the balance between efficacy and harm seems to be neglected.

Figure 2. Timeline with milestones in the history of antipsychotic drug use

In this general discussion three topics will be addressed in more detail from the 

perspective of what is already known and what is added by this thesis. These 

topics are:

1. A disquisition about the reasons why it took more than 50 years before there 

came serious attention to adverse drug reactions of antipsychotics in older 

patients.

2. Implications for clinical practice.

3. Implications for future research.
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Why it took more than 50 years before there 

came serious attention to adverse drug 

reactions of antipsychotics in older patients

Antipsychotic drugs are approved for the treatment of schizophrenia and 

bipolar disorder since the early beginning.9 While they are frequently prescribed 

to older patients, antipsychotics are often used outside their approved indica-

tion, to treat behavioural disturbances in older patients with dementia.9 The 

first meta-analysis that compared thioridazine or haloperidol with a placebo 

in agitated dementia patients, was published in 1990 and showed that only 

18 of 100 dementia patients benefited from neuroleptic treatment (NNT 6).10 A 

NNT of 6 may be considered acceptable if harms are negligible which clearly 

not the case is. In a 2005 meta-analysis of RCTs with atypical antipsychotics 

for dementia, the authors conclude: “Considering that many of these trials 

demonstrated that these medications are only modestly effective with numbers 

needing to treat ranging from 4 to 12 in specific meta-analyses, the likelihood 

for helping versus harming may be rather modest as well, such that for every 

9 to 25 persons helped in these trials there possibly will be 1 death.”11

The last two decades, more studies about the effects and side effects of anti-

psychotics in older patients became available, predominately being investi-

gator initiated studies. Although some side effects, like stroke were found in 

RCT’s, RCT’s are often too small and too short of duration to find uncommon 

adverse drug effects. In research in older patients using antipsychotic medica-

tion, there are some difficulties we like to address: Ethics and informed consent, 

methodological issues in pharmaco-epidemiologic research, how side effects 

are measured en monitored over time and unknown causality and pathophys-

iologic mechanisms.

Ethics and informed consent

There are not that many randomised controlled trials of good quality studying 

the effect of antipsychotics on behavioural symptoms in patients with dementia. 

Some of the hurdles for including patients with dementia in clinical studies caused 

by ethical standards and informed consent related issues. The declaration of 
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Helsinki states: “Some groups and individuals are particularly vulnerable and 

may have an increased likelihood of being wronged or of incurring additional 

harm. All vulnerable groups and individuals should receive specifically consid-

ered protection.”12 “Medical research with a vulnerable group is only justified if 

the research is responsive to the health needs or priorities of this group and 

the research cannot be carried out in a non-vulnerable group. In addition, this 

group should stand to benefit from the knowledge, practices or interventions 

that result from the research.”12 Medical ethical committees are cautious with 

allowing patients with dementia in clinical trials, which means that benefits 

and risks of interventions for this group often remain unknown and a system-

atic focus on ADRs is missing. For this reason it is clinically relevant to do new 

studies with this vulnerable group.

In research with people with dementia, it is for the physician to decide if they are 

mentally competent. In case a patient with dementia is not mentally competent, 

in the Netherlands, a legal representative needs to consent for participation in 

a study. Especially in intervention study’s, this poses an important barrier.13 The 

legal representative is not always the caregiver of the patient, so this person 

is not always available when you want to include a patient. This means there 

are two main barriers: the exclusion of vulnerable patients and the difficulties 

with inclusion.

The difficulties concerning problematic inclusion of older patients were also 

encountered in the studies described in this thesis. Despite a design in which 

no extra interventions were performed in the patient and only a few ml of 

already obtained cerebrospinal fluid (CSF) was analysed, we only found 20 

patients willing to participate to our study to collect blood and CSF to investi-

gate the relationship between serum and CSF concentration of haloperidol in 

an older population in a period of one year (chapter 2.1). There were some diffi-

culties that contributed to the slow inclusion of this study. The Medical Ethical 

Committee judged that we were not allowed to include patients with dementia, 

who were not mentally competent, in this study. We could only include patients 

with an elevated risk of a delirium, but without a diagnosis of dementia, what 

made our eligible population smaller. It is difficult to generalise our results to 

patients with dementia, because permeability of the blood-brain-barrier can 

be changed in patients with Alzheimer’s disease.14 Intervention studies may give 

a possible benefit for the patient when participating in the study. However, this 

is not the case in observational studies like ours. In a study about attitudes of 

older adults to participation in clinical trials, 44 % answered that they would 

agree to participate in a trial with some personal benefit.15 Only 21 % were 
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willing to participate in a trial without such gain.15 The top two reasons for 

refusal to participate in a clinical trial were ‘I think I am too old for this type 

of experiment’ (24 %) and ‘I am afraid for my own well-being’ (21 %). The most 

common open-ended response was ‘‘not to be a guinea pig’’.15 

These difficulties with inclusion of elderly, often demented, patients were also 

encountered in the multicentre randomised, stratified, double-blind, place-

bo-controlled HARPOON-trial (“Haloperidol prophylaxis in older emer-

gency department patients”). In the Jeroen Bosch Hospital, 52 patients were 

randomised. Of these, 3 withdrew consent, 3 stopped per protocol treatment, 

and 12 had no blood sample drawn on day 6. For our substudy concerning 

the relation between haloperidol use and coagulation parameters (chapter 2.2) 

we could only analyze 16 haloperidol patients and 18 placebo patients. For 

the 3 patients who withdrew consent, a lot of time was invested in informing 

the patient, but the caregiver/family was probably not informed well enough. 

After the patient discussed the study with their family members, they decided 

to withdraw consent.

Of course it remains important to protect the people with dementia, but we 

think there is a need for a guideline on doing research with older patients. 

At this moment the department of Geriatric Medicine of the Radboud UMC, 

is working on a guideline to include older patients in medical research. This 

guideline aims to give researchers more guidance in including older patients 

in medical research. Communication and well informing of the patient ánd the 

caregivers is one of the most important issues for the researcher to deal with.

Pharmaco-epidemiology

Uncommon side effects are difficult to be found in Randomised Controlled 

Trials, with durations of weeks or months and a relative small group of partici-

pants. Cohort or case-control studies are better suited for this type of research. 

In this thesis, the studies in CPRD and PHARMO concerning the relationship 

between AP drug use and the occurrence of urinary tract infections are exam-

ples of this. Over the last decade serious, but relatively rare side effects, were 

largely found in case-control and cohort studies. Observational studies show 

different results than the RCTs used for registration. There are no barriers to 

include older patients using antipsychotics observational database-studies. But, 

observational studies have other methodological limitations. In a case-con-

trol design, the outcome is often formulated by using a proxy. Besides that, it 

is difficult to find a good control group and there is the issue of confounding. 

It is important to take these limitations into account. Observational studies in 
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large databases like Clinical Practice Research Datalink (CPRD) and PHARMO 

Database Network have a risk of bias and misclassification. The variability in 

completeness of data across patients and across time requires careful consid-

eration. Restriction to those with complete data may result in biased analyses, 

and imputation may not be a straightforward approach because the patterns 

of missing data are complex.16 There are no standardized definitions for diag-

noses, so in CPRD, Read codes are used for the outcome of interest. If general 

practitioners enter information as free text, researchers will miss valuable infor-

mation.16 The disadvantage of observational studies is that causality can be 

difficult to made plausible, because of confounding.

Observational studies are useful to contribute to knowledge about rare side 

effects. These large database studies show us adverse drug effects which in 

clinical practice will seldom be noticed as adverse event, because they are 

rare or get lost in the co-morbidity of the patients in RCT’s and thus can be 

attributed to other co-morbidities. If you want to identify these adverse events, 

you have to look for them in a scientific design. With the help of databases, 

over the last decade an association was found between antipsychotics and 

cerebrovascular accidents,17 thrombo-embolism,18 myocardial infarction,19 and 

pneumonia.20 In pharmaco-epidemiological studies it is possible to study the 

relation with dosage, gender and time dependency. Given the proven associa-

tion of AP use with pneumonia, we wondered whether the association was just 

with pneumonia alone, or that there was an association between AP use and 

the risk of developing infections in general. Urinary tract infections as adverse 

drug reaction of antipsychotics were never described before and could serve 

as another example of infection. In this thesis we describe this adverse drug 

reaction in two large database studies, CPRD and PHARMO, to fill this gap 

in knowledge. In both studies we found an association between AP use and 

the risk of getting a urinary tract infection. This may serve as an example of 

finding an ADR which as event occurs frequently in a geriatric population and 

which was never thought of as being an ADR for AP use in clinical practice 

before. The relation between AP use and infection was never found in RCT’s. We 

covered the disadvantages of database studies, by studying the same research 

question in two different databases with different outcome measures. Relevant 

outcomes of pharmaco-epidemiological studies can be used to further study 

mechanisms underlying the ADR prospectively in the right patient population.
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How side effects are

measured and 

monitored over time

As introduced before, side effects of AP use occur frequently and can be 

severe. The problem of side effects was addressed, by the workgroup preven-

tion and treatment of somatic complications in antipsychotic users. They give 

advice for systematic monitoring over time. 21 Their advice is to take a somatic 

history, familial anamnesis, Mini Mental State Examination, Body Mass Index, 

waist circumference, blood pressure and pulse, bladder scan, check for move-

ment disorders, perform an electrocardiogram and laboratory measures: fasted 

glucose, fasted lipids, liver functions and blood count, before the start of the 

antipsychotic in older patients.21 After the start, they recommend to monitor 

patients after one month, two months, three months, six months and annual.21 

As mentioned before the most common indication of prescribing an antipsy-

chotic in older patients are behavioural problems in dementia. Geriatricians, 

physicians in nursing homes and general practitioners not always perform the 

monitoring mentioned above.

It should be noted that the clinical judgement alone isn’t enough in finding 

side effects. As stated earlier, side effects are frequently missed, either because 

clinicians do not always ask about them or do not recognize complaints as 

possible side effects. The use of a rating scale can add a systematic approach 

to the follow up of antipsychotic users. However it is not always easy to deter-

mine which scale should best be used for clinical practice or research, since 

psychometric characteristics of different scales on roughly the same outcome 

may vary. There are several rating scales available to assess the side effects 

of antipsychotics, some of which assess multiple or multi-domain side effects 

whereas others assess single effects, such as extrapyramidal symptoms or 

sexual functioning.

Rating scales can be either comprehensive or short. A rating scale in which 

multi-domain side effects are combined, or the combined use of multiple rating 

scales, can be advantageous in patient care because many patients expe-

rience multiple side effects during treatment with antipsychotics, which may 



120

result in an impaired quality of life and early discontinuation of medication.22 

There can be some discrepancies between the distress associated with certain 

side-effects by prescribers and users of antipsychotic drugs and the fact that 

patients are unlikely to attribute symptoms as side effects of their antipsychotic 

medication.23 Scales that are easy to use and which take little time to complete 

are most appropriate for clinical use. It should be noted that potentially life 

threatening side effects such as neuroleptic malignant syndrome, significant QTc 

prolongation are also very important, although they fail to be captured with 

the existing rating scales. Rating scales also fail to measure weight or labora-

tory measurements such as lipids and glucose. The prescribing physician should 

consider selecting an antipsychotic based on differences in side effects profiles, 

rather than on antipsychotic efficacy. For each patient the choice of treatment 

has to be made individually. In schizophrenia, patients tend to report more, 

and more severe side effects than clinicians do. This is probably because clini-

cians tend to underestimate drug-induced discomfort experienced by patients.24 

However, it is possible that patients interpret side effects in a different manner. 

For example, clinicians may interpret discomfort as a mood symptom, whereas 

patients may consider it a side effect and overstate its severity.24 In clinical prac-

tice, it is very difficult for acute psychotic patients to fill out self-report scales, 

and in this instance clinician-rated scales are probably more appropriate. In 

frail older patients, antipsychotics are used most for behavioural problems in 

dementia. Patients with moderate dementia may also not be able to complete 

a scale about side effects.

In this thesis (chapter 4) we found that the UKU-SERS-Clin is most frequently 

used to assess multi-domain side effects, whereas the LUNSERS has the best 

psychometric characteristics (Cronbach’s α 0.81 and test-retest reliability 0.89). 

The SAS is used the most to assess extrapyramidal side effects, but the MPRC 

has the best characteristics (Cronbach’s α 0.80, test-retest reliability 0.92 and 

inter-rater reliability 0.81-0.90). The ASEX is used the most to assess sexual 

dysfunction, but the ASFQ and the Nagoya Sexual Functioning Questionnaire 

have the best characteristics. We found a discrepancy between the scales used 

and the scales validated for a particular use – most (n=21) of the scales used, 

did not have psychometric characteristics for the population investigated. On 

the other hand, some validated scales have never been used (n=17).

Clinical trials for schizophrenia use mostly the single-domain scales AIMS, BARS, 

and SAS.25 The SAS, St. Hans Rating Scale for Extrapyramidal Syndromes and 

DIEPSS seem to be the most valid, reliable, and easy-to-use scales for use in 

clinical practice.26 
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It is important that physicians prescribing antipsychotic medication become 

more aware of the broad spectrum of side effects. This is important to prevent 

somatic complications in antipsychotic users. The UKU-SERS-Clin is a rating 

scale that adds a systematic approach to the follow up of antipsychotic users 

and should be introduced for clinical practice.

Causality and pathophysiology

Although knowledge of adverse drug effects is increasing, we still have very 

little understanding of causality and pathophysiology of all the different 

adverse drug reactions in antipsychotics. In this thesis, we tried to build upon 

this limited knowledge. It is unknown why some older patients develop antipsy-

chotic induced parkinsonism at a low dosage haloperidol and others do not. 

In older patients there is a large, not well understood, inter-individual variation 

in effect and side effects, (in particular antipsychotic induced parkinsonism).27 

A previous study investigated the association between parkinsonism in elderly 

users of haloperidol and prescribed dose, plasma concentration, and duration 

of use of haloperidol in a cross-sectional design.27 We found that the correla-

tion of cerebral spine fluid (CSF) and serum concentration of haloperidol was 

significant, (r=0.85, p<0.05). The large variation in serum concentrations (with a 

factor 6) could not be explained by differences in drug metabolism resulting 

from polymorphism of CYP2D6. So, variability in transport over the blood brain 

barrier (BBB) is also not the explanatory factor for inter-individual variation in 

effects and side effects of haloperidol.

In this thesis another study investigates the possible underlying mechanism 

that might contribute to the known association of antipsychotics with cerebro-

vascular accidents,17 thrombo-embolism18 or myocardial infarction.19 All these 

serious side effects seem to occur more frequently in the period directly after 

start of the antipsychotic medication. In this thesis we investigated the effect of 

haloperidol on thrombogenesis. We found no significant differences in labora-

tory markers: fibrinogen, D-dimer, P-selectin, von Willebrand factor, and osteo-

protegerin in non-psychotic older patients receiving haloperidol or placebo. 

Thus the underlying cause of the increase in cerebrovascular events seen in 

haloperidol users remains to be established.
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Implications 

for clinical 

practice

Although antipsychotics are frequently prescribed, guidelines state that persons 

with dementia who exhibit behavioural and psychological symptoms should 

not be given antipsychotics before trying other treatments.28 Older people using 

antipsychotics have an increased risk of many possible ADRs e.g. cerebrovas-

cular effects, parkinsonism or extrapyramidal symptoms, sedation, confusion 

and other cognitive adverse effects, and increased mortality.28 As mentioned 

before only 18 of 100 dementia patients benefited from antipsychotic treatment.10 

The Dutch guideline from Verenso, the association of nursing home physicians, 

for treatment of behavioural problems in older patients with dementia, with an 

update in 2017, discourages prescribing antipsychotics. Despite known adverse 

effects and extra attention to non-pharmacologic treatment, the number of 

antipsychotic prescriptions had only slightly decreased over the past decade.29 

A possible explanation is that nursing home physicians and nurses expect 

almost half of their patients with dementia and behavioural disturbances to 

benefit from antipsychotic therapy and serious side effects are expect to occur 

only sporadically. These high expectations may contribute to the high rate of 

antipsychotic use among these patients.30 Physicians should try to address 

symptoms including agitation, aggression, anxiety, depression, irritability, and 

psychosis with alternative non pharmacological treatments whenever antipsy-

chotic use can be replaced or reduced.31 Problem adaptation therapy is effec-

tive in reducing depression and disability in patients with cognitive impairment.32 

Cognitive behavioural therapy decreased depressive symptoms in patients with 

dementia ánd decreased depressive symptoms for their caregivers.33 Music 

therapy has a positive effect on anxiety and depression in patients with mild to 

moderate Alzheimer’s disease.34 It is simple to implement and can be easily inte-

grated in a multidisciplinary programme.34 Aromatherapy with essential balm 

oil is a safe and effective treatment for clinically significant agitation in people 

with severe dementia.35 Barriers for the use of non-pharmacological interven-

tions are lack of time, emergencies (especially in night or weekend shifts), lack 
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of good qualified staff, and a poor nurse-to patient ratio.30

In patients with behavioural symptoms in dementia, the effect and side effects 

of treatment are often not mentioned by the patient itself, but by their profes-

sional caregivers. This raises the question whether the treatment is beneficial 

for the patients or for their caregivers. An improvement on a behavioural scale 

does not necessarily mean that the patient feels better. Side effects should be 

monitored and a scale like the UKU-SERS-clin can be helpful. In older patients, 

antipsychotic use should be restricted to those patients for which the treatment 

is judged to be absolutely necessary. Availability of more and better-trained 

nursing staff would help in the quality of non-pharmacological treatment of 

behavioural symptoms in dementia, therewith reducing the urgency to prescribe 

antipsychotic drugs. In case of dementia or if the patients is not mentally 

competent, the caregiver should be informed about the risk of serious adverse 

effects. Antipsychotic medication should be evaluated on effect and on side 

effects after the start and should be closely monitored. When possible physi-

cians should try to stop antipsychotics. In a stop trial, there was no evidence 

that patients benefited on neuropsychiatric symptoms from continuing treat-

ment.36 For most patients with Alzheimer’s disease, withdrawal of antipsychotics 

has no overall detrimental effect on functional and cognitive status.36 The use 

of antipsychotic medication is not forbidden, but should be tailored to the indi-

vidual patient. 

A general basis for rational prescribing, regardless of patient age or sex, is the 

WHO guide to good prescribing, which includes the WHO 6-step method for 

rational prescribing (WHO-6-step) as shown in Figure 3 on page 124.37 

The WHO-6-step method can be helpful to improve rational prescribing and 

personalised medicine. We elucidate this with an example. The patient is a 83 

year old man with dementia, who has visual hallucinations that frighten him, 

especially at night time. The therapeutic objective is symptomatic, to reduce 

fear of the hallucinations. Figure 4 on page 125 shows the WHO-6-step for this 

specific case. In the treatment choice we follow the Dutch guideline of Verenso 

“behavioural symptoms in dementia”. A relative contra-indication is that this 

patient falls once a week. We chose haloperidol, although the evidence is 

scarce for patients with dementia. We prescribe him haloperidol 1mg once daily 

ante noctem. We give the patient instruction that the aim is to reduce the hallu-

cinations and the fear, but that he should know that there is an increase in falls 

risk. After a week evaluation, the patient has fallen twice and says that he still 

has the frightening hallucinations. We stop the haloperidol. 
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Figure 3.  WHO-6-step of rational prescribing from the 

    Guide to Good Prescribing

Who-6-step of rational prescribing
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Treatment 
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- contra-indications

- interactions

- co-medications
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Figure 4.  WHO-6-step of rational prescribing in a case of a 83 year old man

Who-6-step of rational prescribing

Patient’s 

problem1
83 year old man with dementia 

experiencing frightening visual 

hallucinations

Give patient 

information,

instruction
5

Take one tablet before going to 

sleep, beware of elevated risk of 

falls

Monitor 

treatment6
Monitor treatment for one week: 

- No effect

- Increase in falls

- Stop medication

Start treatment4
Haloperidol 1mg once daily 

ante noctem

Therapeutic 

objective2
-  Symptomatic

-  Reduction of fear and 

 hallucinations

Treatment 

choice3

A Dutch guideline Verenso 2017 
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This makes clear that prescribing in frail older patients is trial and error and 

that it is important to closely monitor your patient. Randomised Controlled 

Trials are not always helpful. A drug that doesn’t work in 90% of the patients, 

can work in the other 10%. The model of n=1, personalized care for the indi-

vidual patient should be used more. Patient behaviour is not as black or white 

with reference values as a glucose level or a blood pressure. 

Given the results of this thesis and the current knowledge regarding serious 

adverse events, doctors should be very reserved in prescribing antipsychotic 

drugs for problematic behaviour. In the Netherlands, antipsychotics are used 

by 37% of the nursing home patients with dementia.8 This number of prescrip-

tions, can never be explained and defended on current evidence. The results 

from this thesis contribute to knowledge that can be used for the clinician in 

balancing between limited effectiveness of antipsychotics and serious adverse 

effects in older patients.
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5.

Implications 

for future 

research

What is necessary to reduce lack of knowledge and decrease clinical uncer-

tainty? This thesis adds some elements of evidence. However, there is still a lot 

unknown about the pathophysiology of side effects associated with antipsy-

chotic use. We didn’t find an explanation for inter-individual variation of extra-

pyramidal side effects in haloperidol users. An age related decline of endog-

enous dopamine in the brain has been a consistent finding in post-mortem 

studies.38 They suggest a decline in dopamine level of 5-15% per decade.38 Posi-

tion emission tomography imaging now allows for the endogenous dopamine 

level in vivo by using paradigms involving competitive binding of endogenous 

dopamine and dopaminergic radiotracers to dopamine receptors in response 

to the administration of an antipsychotic38. The hypothesis can be tested in a 

study by measuring plasma concentration of an antipsychotic, dopamine D2 

receptor occupancy for a given dose and relating these findings to clinical 

outcomes in elderly (measuring extrapyramidal symptoms).

We didn’t find an association between AP use and changes in coagulation 

parameters. The underlying cause and pathophysiology for the increase in 

cardio- and cerebrovascular events remains to be established. The diagnoses 

of schizophrenia as well as hospitalization increases sympathic activation and 

catecholamine blood levels are prothrombogenic factors.39 Prospective studies 

are needed to elucidate the biological mechanisms involved in the relationship 

between cerebrovascular accidents, venous thrombo-embolism and antipsy-

chotic medication versus the mental disorder itself.

We were the first to find an increased risk in urinary tract infections in older 

antipsychotic users. There were no earlier studies that showed this association 

before. The association was the strongest in the first week after start of the 

antipsychotic. It is unknown what the mechanism is that causes this increased 

risk. Besides urinary tract infection, others found an association of antipsychotics 

and pneumonia.20 The association of antipsychotic drug use and different infec-

tions suggests that there is a possible effect of antipsychotic drugs on the 
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immune system. Antipsychotic drugs influence the production of cytokines.40 

Psychotropic medications have been shown to modulate immune activation. 

However, the effects of individual psychotropic agents on the immune system 

and how these might contribute to their efficacy remain largely unclear.41 Halo-

peridol, Clozapine, Risperidon and Quetiapine showed inconclusive patterns of 

immunomodulation.41 Many antipsychotics induce metabolic syndrome, a condi-

tion associated with increased inflammation. It is difficult to disentangle whether 

these increases in inflammatory markers are a direct consequence of the treat-

ment rather than of their metabolic effects.41 More research is necessary to 

investigate how antipsychotics modulate immune modulation.

Besides the need for future research to unravel pathophysiological mechanisms 

in antipsychotics users, there is also a need to monitor serious adverse events. 

In the Netherlands, information should be collected about monitoring after the 

start of an antipsychotic. A Dutch version of the UKU-SERS-Clin should be vali-

dated in an older population. This study can be performed in nursing home 

residents, geriatric or psychiatric wards in the Netherlands.

Physicians, nurses and patients should be stimulated to report adverse drug 

effects for all drugs, not only antipsychotic drugs. In the Netherlands, reporting 

serious adverse events is mandatory. An initiative to stimulate adverse drug 

effects reporting has started in the Jeroen Bosch Hospital, ‘s-Hertogenbosch. 

This hospital is a model for reporting adverse drug effects in collaboration 

with LAREB, the Dutch pharmacovigilance center. All health care workers in this 

hospital can report a case of an adverse drug reaction by email. Clinical phar-

macologists study these cases sent by email. Aim of this collaboration is how 

reporting of adverse drug effects in hospital can be stimulated and to improve 

patient safety. 

A guideline for participation of older patients in medical research can help in 

including more frail older patients and thereby improve evidence based medi-

cine in this vulnerable group.
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5.

Final thoughts

and overall

conclusion

For better implementation of the Dutch guideline from Verenso, for treatment 

of behavioural problems in older patients with dementia, with an update in 

2017, a change in the system is necessary. Seager wrote in 1955: “A problem is 

the shortage of nursing staff.”2 This hasn’t changed in 62 years. Hugo Borst en 

Carin Gaemers presented in the “Algemeen Dagblad” from October 2016 “the 

manifest sharp on care for older patients”.42 To carry out this manifest, 70.000 

extra health care professionals and two billion euro is necessary.43 One tablet 

of haloperidol costs 3 euro cents, a nurse is a lot more expensive. 

This thesis shows that given the broad spectrum of serious side effects, anti-

psychotic use should be restricted to those patients for whom the treatment is 

judged to be absolutely necessary. Health care workers should improve their 

knowledge about the effect and adverse effects of antipsychotic medication. 

Antipsychotic medication should be evaluated on effect and on side effects 

after the start and should be monitored closely, especially in the first week after 

the start.
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