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Introduction
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INTRODUCTION 

A mental illness, also known as mental or psychiatric disorder, is a behavioural or mental 

pattern that causes suffering or a worsened ability to function in life (1). Mental illnesses are 

highly prevalent and form a significant burden to patients, society and health care systems  

(2-4). The life expectancy of people with severe mental illnesses is considerably shorter 

compared to the general population (5). The median life expectancy reduction has been 

estimated at ten years (6). For patients with severe mental illness, including schizophrenia, 

bipolar disorder, schizoaffective and major depressive disorder, life expectancy reduction 

is even estimated to be 13 - 30 years. Causes of premature death are primarily related to 

comorbid physical illnesses, such as cardiovascular diseases, diabetes, respiratory diseases 

and infectious diseases (7,8). In addition, mental disorders accounted for 146 million Disability 

Adjusted Life Years (DALYs) worldwide in 2010, representing 5.9% of total all-cause DALYs 

(3). In the Netherlands, the amount of DALYs due to mental disorders is comparable to severe 

physical illnesses, such as stroke, diabetes mellitus, lung cancer and COPD (4). The additional 

medical burden due to somatic illnesses can be a result of a poor lifestyle, substance use, 

barriers to accessing and receiving comprehensive health care compared to the general 

population and adverse drug reactions associated with pharmacotherapy (9-12). 

 

Pharmacotherapy with psychotropic drugs is a pivotal part of treatment of patients with 

mental illnesses. Psychotropic drugs are usually classified based on their main indication 

and can be divided into antipsychotics, antidepressants, psychostimulants, mood stabilisers 

and anxiolytics, hypnotics and sedatives (13). Psychotropic drugs generally exert a broad 

pharmacological effect on multiple neurotransmitters systems and receptors, such as 

serotonin, noradrenaline and dopamine (13,14). Some call psychotropic drugs ‘dirty drugs’, as 

these bind to multiple molecular targets or receptors and thereby influence a large number 

of brain systems (14). Binding to molecular targets causes a wide range of effects, not only 

on the to be treated mental symptoms, but also results in unwanted (somatic) side effects. 

For patients treated with psychotropic drugs and health care professionals it is therefore 

important to determine whether the benefits outweigh the harms (15). 

Drug prescribing is a complex process involving initiation, monitoring, continuation, evaluation 

and -if necessary- adjustment of medication therapy (16). In medical education, a Guide to 

Good Prescribing, published by the World Health Organization, is widely used (16). Within 

this guide, the process of rational drug prescribing is outlined for health care professionals 

(Figure 1) (17). First, the patient’s problem needs to be defined (the diagnosis). Based on the 

diagnosis, the therapeutic objective needs to be specified together with the patient. After 

specifying the therapeutic objective, the suitability of treatment should be assessed. Are the 

active substance, dosage form, dosage schedule and the duration of treatment suitable for 

this patient? If these steps are taken, the health care professional can write a prescription. 
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At the same time it is key to provide information, instructions and warnings to the patient. 

Finally, monitoring of the treatment is needed. Based on monitoring, the treatment can be 

continued, stopped or adjusted (17). 

Figure 1: The process of rational prescribing

Health care professionals are becoming increasingly aware of the need to involve patients 

themselves more pronounced in treatment decisions and evaluation (18,19). The term 

appropriateness for prescribing in health care has been defined as ‘the outcome of a process 

of decision-making that maximises net individual health gains within society’s available 

resources’ (20). This definition also implies that the patient’s attitude is as important in deciding 

appropriateness as the reasoning that underpins it. Shared decision making is an essential 

element of appropriate prescribing. Shared decision making demands that both the health 

care professional and patient are involved in the decision making, opposite to a paternalistic 

or autonomic view (21). Insight into the needs of patients on guidance and understanding the 

importance of their values and preferences is essential for optimal treatment (22-24). Patients’ 

beliefs on the necessity and concerns about medication may influence adherence, which is 

important for treatment effectiveness (25).

On the level of the individual patient, every medication treatment is an N=1 experiment 

with an unknown benefit-harm outcome. The response to psychotropic drugs is variable 

between and within individuals with respect to efficacy, tolerability and safety. Variability 

can be explained by internal patient factors such as illnesses, sex, age, ethnicity, and genetic 

variability. External variables such as concomitant medication, smoking and diet may 

additionally influence treatment. Pharmacokinetics (absorption, distribution, metabolism and 

excretion) and pharmacodynamics (biochemical and physiologic effects) may be influenced 

by internal as well as external patient factors (26). Because of this variability, each prescription 

ideally needs to be tailored to each individual patient.
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Evaluation of disease symptoms and monitoring of (clinical and biomarker) parameters are 

crucial risk mitigating strategies to improve the benefit-harm balance for patients (26-28). 

Monitoring is defined as a statement to do something prior to or during use of a drug, 

including both measurements of (possible) side effects and measurements of comorbidities. 

Monitoring can be divided into clinical and biomarker monitoring. Clinical monitoring is 

performed by observation of patients, by the physicians, a patient’s relative or the patient 

itself. Biomarker monitoring can be further divided into physical and laboratory monitoring. 

Physical monitoring is the monitoring of physical parameters, such as assessment of an 

electrocardiogram before use of an antipsychotic agent or the measurement of weight or 

blood pressure. Laboratory monitoring involves a determination of a laboratory parameter. 

The Hospital Admissions Related to Medication (HARM) study demonstrated that more focus 

is needed on monitoring steps (29). This study revealed that 21% of the potentially preventable 

medication-related hospital admissions was related to inadequate monitoring (29). 

For many psychotropic drugs, monitoring is key for safe use. From 1972 for example, 

clozapine was registered as an antipsychotic agent in several European countries (30). After 

registration reports were published of agranulocytosis leading to death, an acute condition 

characterised by severe and dangerous leukopenia (lowered white blood cell count (WBC)) 

(31). In 1975, clozapine was voluntary withdrawn from the market. However, clozapine 

was found to be more effective for treatment resistant schizophrenia compared to other 

antipsychotics and was therefore relaunched on the market, under strict monitoring of the 

WBC of patients (30,32). In some countries, it is obligatory for patients to monitor WBC to get 

their medication dispensed. Clozapine is now even mentioned on the essential medicines list 

of the World Health Organization (WHO) (37).

Monitoring of lithium therapy is another example of a psychotropic drug where monitoring 

is essential for a positive benefit-harm balance (33). Lithium is primarily used for patients with 

a bipolar disorder, and has a narrow therapeutic index. The therapeutic index is the range of 

doses at which a medication appears to be effective without unacceptable adverse events 

(34). Inappropriate serum levels can cause poor symptom control (35,36). On the other hand, 

lithium serum levels above the therapeutic range may cause adverse effects posing a risk of 

preventable harm to patients using lithium (35).   

Health care professionals are guided by monitoring instructions reported in the Summary 

of Product Characteristics (SmPCs) and Clinical Practice Guidelines. SmPCs contain many 

instructions for monitoring, although the applicability for clinical practice has been reported 

to be often limited (37). Information was missing in these instructions with regard to what 

to monitor, when to start monitoring, when to stop monitoring, how frequently to monitor, 

critical values and how to respond. Clinical Practice Guidelines aim to improve quality, 

consistency and effectiveness of care, including monitoring, by applying evidence-based 

medicines and providing the most recent evidence (38). Although the quality of guidelines 
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has improved, still 38% of physicians considered guidelines as inconvenient or too difficult 

to use (38). 

THESIS OBJECTIVE

The overall aim was to assess the need, availability, applicability and implementation of 

clinical and biomarker monitoring instructions for patients using psychotropic drugs. 

 

OUTLINE OF THIS THESIS

Chapter 2 focuses on the need for monitoring of patients using psychotropic drugs. In 

Chapter 2.1 a case is presented showing the need for monitoring of the free concentration 

of valproic acid in patients with hypoalbuminemia. In Chapter 2.2 we describe a patient 

diagnosed with a dilated cardiomyopathy with an ejection fraction of 25%, a life-threatening 

event, who was re-exposed to clozapine under cardiac monitoring. Chapter 2.3 focuses 

on guidance by physicians and pharmacists during antidepressant therapy. In this study, we 

examine the need for guidance by patients and provide suggestions for improvement of 

guidance. 

In Chapter 3 we focus on monitoring instructions in drug labels. In Chapter 3.1 an overview 

of monitoring instructions in the Summary of Product Characteristics (SmPC) is given. The 

applicability of these instructions was assessed on relevant items by using the Systematic 

Information for Monitoring (SIM) score. Costs of patient monitoring based on these 

instructions in the SmPC are assessed for antipsychotic agents in Chapter 3.2.

Chapter 4 examines monitoring of patients using lithium by health care professionals. In 

Chapter 4.1 an evaluation of monitoring instructions of lithium within guidelines is presented 

including an assessment of the applicability of instructions on monitoring and overall clinical 

practice guidelines. In Chapter 4.2 prescribers of lithium were asked how they monitored 

patients using lithium in an international survey. In Chapter 4.3 actual data of patients using 

lithium is examined to assess if lithium serum levels, renal and thyroid function are monitored 

adherent to the guideline. 

In Chapter 5 the findings of this thesis are put into a broader perspective.
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ABSTRACT

We present an elderly, bipolar patient with a high free concentration of VPA but (sub)therapeutic 

total concentration VPA due to hypoalbuminemia (14 - 25 g/L) leading to reversible severe 

cognitive impairment. Valproic acid (VPA) is largely bound to serum proteins (80 - 95%) 

particularly albumin, with a saturable binding capacity. In hypoalbuminemic patients, protein 

binding of VPA will decrease and the pharmacologically active free concentration may 

increase, even to toxic levels. There was an association between dosage increase of VPA, total 

VPA blood levels (68 mg/L, reference 40 - 120 mg/L), the concentration of the unbound VPA 

(37.5 mg/L, reference 4 - 12 mg/L) and cognitive impairment (MMSE 20/30; MoCA 15/30) 

increasing to reversible severe cognitive impairment comparable to a Global Deterioration 

Scale (GDS) of 6. Six weeks after dechallenge of VPA her cognitive and conative functioning 

recovered to pre-VPA levels (MMSE 27/30, MoCA 27/30, GDS 1). In standard therapeutic 

drug monitoring, total VPA concentrations are generally measured instead of unbound 

VPA concentrations due to analytical difficulties, a lack of established reference ranges and  

(inter)national guidelines not requiring the measurement of free fractions. This case points 

out that hypoalbuminemia demands regular monitoring of the free concentration of VPA to 

prevent unnecessary adverse effects and toxicity. We recommend measuring albumin during 

VPA use particularly in patients at risk of hypoalbuminemia; including those with nephrotic 

syndrome, liver disease or older adults.
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BACKGROUND

Valproic acid (VPA) is highly protein bound in blood (80 - 95%), mainly to albumin (1,2). Binding 

of VPA to albumin is non-linear, concentration-dependent and saturable. The unbound VPA 

concentration can therefore rise substantially with a dosage increase, or if the number of 

binding sites for VPA decreases (1,2). In hypoalbuminemic patients, VPA binding may decrease  

in which case a patient can experience toxic effects although the total concentration is within 

the therapeutic range, since it is the free concentration that is pharmacologically active and 

correlates best with brain concentrations (1). It is then clinically relevant to measure the 

free concentration of VPA (1-4). In clinical practice, total VPA serum concentrations (tVPAc) 

are generally measured instead of free concentrations due to analytical difficulties, a lack 

of an established reference range, and guidelines not requiring the measurement of free 

concentration (1,2,5).

CASE PRESENTATION

We present a 66-year old woman with bipolar disorder since 2001 who developed severe 

reversible cognitive impairment associated with a high free concentration of VPA probably 

due to hypoalbuminemia. She had no comorbidities, was living independently, had no history 

of alcohol abuse and recently stopped smoking. She had been stable on citalopram and 

lithium therapy for fifteen years managed by her general practitioner without cognitive 

complaints. Due to a lithium encephalopathy (3.1 mmol/L), she was admitted to the 

internal medicines department, which led to the decision to stop lithium and subsequently 

citalopram. Secondly, a nephrotic syndrome was diagnosed and a renal biopsy showed Anti-

Phospholipase A2 Receptor (anti-PLA2R) membranous nephropathy, which may have caused 

the lithium intoxication and proteinuria (14 g/10 mmol creatinine) with hypoalbuminemia. 

Prednisone and cyclophosphamide were prescribed to treat the proteinuria. A month after 

discharge she became hypomanic. VPA 300 mg/day was initiated (day 1), as she refused 

lithium reintroduction and was referred to a psychiatric outpatient clinic. No cognitive 

impairment was present at referral (day 13), with a Montreal Cognitive Assessment (MoCA) 

score of 24/30 during hypomania (6). After VPA initiation, blood test results (day 18) were 

unremarkable besides a tVPAc of 21 mg/L (40 - 120), erythrocyte sedimentation rate of 

108 mm/h (1 - 12), glomerular filtration rate of (GFR) 53 ml/min/1.73m2 (>90), and albumin 

of 23 g/L (35 - 55). The tVPAc was determined with an immunoassay technique (Siemens, 

Dimension EXL200). VPA was gradually increased to the maximum of the recommended 

dose range of 2500 mg/day, still resulting in a low tVPAc of 30 mg/L as shown in Figure 1 

(day 49).
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Figure 1: VPA dosage, total and free VPA plasma concentration, albumin concentration and cognitive 

impairment. VPA dosage is increased to 4000 mg resulting in (sub)therapeutic total VPA concentrations 

after which cognitive impairment becomes visible. Albumin levels are continuously below the reference 

range with a drop around day 120. Free concentration of VPA is measured on day 113 and 126; both 

values are far above the reference range. While the total VPA concentrations were (sub)therapeutic, the 

free concentrations were toxic. On day 66 and day 70 a decline in cognitive function can be seen due to 

the concurrent deliria due to infection and urinary retention. Cognitive impairment was not measured 

continuously but by interval with the MoCA at that time, and determined afterwards on a Global 

Deterioration Scale. Cognitive impairment: 1 = No Cognitive Decline, 2 = Very Mild Cognitive Decline,  

3 = Mild Cognitive Decline, 4 = Moderate Cognitive Decline, 5 = Moderate Severe Cognitive Decline,  

6 = Severe Cognitive Decline, 7 = Very Severe Cognitive Decline (8).

Liver function tests were all within reference range and there were no drug interactions that 

could induce a low tVPAc. The patient shifted from hypomania towards mania. To treat the 

mania, lithium reintroduction was attempted alongside VPA. Reintroduction failed twice as 

a result of concurrent deliria due to an infection (day 66) and urinary retention (day 70). As 

her mania worsened during subtherapeutic tVPAc and while awaiting planned admission to 

a psych-med-unit for lithium reintroduction, VPA was increased to 4000 mg/day (day 77) 

exceeding the maximum approved dose of 60 mg/kg/day by 700 mg. The VPA dose increase 

resulted in a tVPAc of 59 mg/L (day 81). Upon admission she exhibited cognitive dysfunctions 

(day 88). She was disorientated, answering questions sometimes inadequately or only 

tangentially and was not structurable. Besides her mania, considered causes included the 

recent alleged lithium intoxications or a post-delirium state. Based on clinical symptoms she 

had moderate cognitive impairment comparable to Global Deterioration Scale (GDS) 4 (7). 

Lithium 400 mg/day was reintroduced (day 90) and increased to 800 mg/day after one 

week. Two days thereafter, she clinically worsened with hypotension, disorientation and 

somnolence. Due to the severity of her symptoms, she was transferred to the internal medicine 
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department (day 98). Cyclophosphamide was stopped due to a pancytopenia. A lithium level 

of 1.3 mmol/L led to the decision to halt the lithium reintroduction (day 99). Her MoCA had 

declined to 15/30 and Mini-Mental State Examination (MMSE) was 20/30 (day 109). Her 

cognitive function further deteriorated to severe cognitive impairment (GDS 5) following 

lithium cessation. A CT scan revealed no evidence of cerebral pathology besides mild atrophy. 

As a precaution, VPA 4000 mg/day (tVPAc 68 mg/L) was reduced to 3000 mg/day (day 118) 

below the maximum dose of 60 mg/kg/day. The free concentration of the 3000 mg VPA as 

well as that of the previous 4000 mg blood sample was extracted by ultrafiltration, using 

centrifugation at 1000 to 2000g at 25°C as the driving force for the ultrafiltration. The free 

VPA in the ultra filtrate was measured by an immuno-assay technique (Abbott ARCHITECT). 

Albumin had dropped to 14 g/L (day 124). In the meantime, the patient severely deteriorated 

with conative function deficits and activities of daily living dependency (GDS 6). She became 

apathetic, could barely be motivated to eat or drink, and was in need of a wheelchair. She 

lost the motivation to continue living, spending most of her time in the foetal position. VPA 

was stopped immediately (day 126) after the laboratory result of the VPA 3000 mg/day 

indicated a free fraction of 66%, with a free concentration of 15.8 mg/L (reference range  

4 - 12 mg/L) (8), and tVPAc of 24 mg/L. The sample of VPA 4000 mg/day of day 113, which was 

determined retrospectively, showed a toxic unbound VPA concentration of 37.8 mg/L, with a 

tVPAc of 68 mg/L (free fraction 56%). After VPA withdrawal, she switched to a hyperactive 

delirium and suffered a seizure (day 130). Olanzapine 5 mg was started and she regained 

conative, cognitive, affective, and physical functioning within days with independency in 

Activities of Daily Living (ADL). On day 154 she was transferred to the psych-med-unit for 

further recovery in Instrumental Activities of Daily Living (IADL). Liver function test results 

were within reference ranges, except for a gamma-glutamyltransferase (GGT) of 58 U/L and 

alkaline phosphatase (ALP) of 127 U/L. Her cognitive and conative functioning recovered 

to pre-VPA levels (MMSE 27/30, MoCA 27/30, GDS 1). Discharge followed 197 days after 

introducing VPA. Later that year, lithium was reintroduced without problems.

DISCUSSION

The cognitive impairment that started just days before admission to the psych-med unit was 

thought to be partially related to age, manic state, neurodegeneration, lithium intoxications 

and due to a recent delirium. Change of health care professional contributed to the 

misinterpretation of cognitive adverse effects, as her baseline MoCA score was not transferred 

from the outpatient clinic. Lithium was thought to be associated to the cognitive decline, 

due to cognitive complaints during the first and second reintroduction, although there were 

concurrent deliria and a dosage increase of VPA to 4000 mg. Reintroduction of lithium (up 

to 1.2 mmol/L) following dechallenge of VPA did not result in cognitive impairment. The 

cognitive impairment could be categorised as a definite adverse event of VPA (Naranjo 

score 9) (9). VPA was at first neglected as a causal factor, since the tVPAc was below or  
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within the therapeutic range. However, the eventually detected free concentrations of 

VPA were far above the reference range and are likely to have caused the severe reversible 

cognitive impairment. The patient’s hypoalbuminemia explains the remarkably high free 

fraction of VPA and was most likely caused by the PLA2R membranous nephropathy. There 

was a time-correlation with the tVPAc, free concentration and the severity of cognitive 

impairment (Figure 1). The cognitive impairment started after a dosage increase of VPA to 

4000 mg. Her albumin levels dropped starting day 96 from a low but stable 23 - 26 g/L to 

14 g/L on day 124, which could explain why the clinical condition deteriorated dramatically. 

We presume that the free concentration could have net increased more due to decreased 

albumin despite the lowering of the dosage. Dechallenge of VPA gradually resulted in a 

continuous revitalisation.

Previous cases have reported VPA related dementia and cognitive impairment, even after long-

term use (10). Cognitive and conative adverse effects are known to arise in VPA treatment, 

although very rarely as severely as seen in our patient. A difficulty is that these features, 

along with other known adverse effects such as decreased appetite, apathy, aggression, 

and hyperactivity, can be symptoms of the diseases VPA is given for, particularly bipolar 

depression and mania. These adverse effects may be misinterpreted, especially when they 

are less pronounced, progress over time and with advancing age. It becomes all the more 

difficult to recognise VPA as the cause of these symptoms when total blood VPA serum levels 

are within the reference range. Particularly in the elderly there is a risk of underestimation of 

the free fraction (11,12). There is evidence that the VPA affinity for serum proteins decreases 

with age and age is positively correlated with the free fraction (13). The need for monitoring 

of the free concentration of VPA is suggested by multiple other case reports (3,4). Other cases 

have been published on VPA-induced encephalopathy due to hyperammonaemia (14). In our 

case, ammonia was not measured, it is therefore unclear if ammonia could have contributed 

to the symptoms. Development of hyperammonaemic encephalopathy is unrelated to 

VPA dose, serum level or severity of hyperammonaemia (11). As pointed out, due to the 

pharmacokinetics of VPA, patients with therapeutic total blood levels can have a high free 

concentration of VPA (15) which can therefore be an undetected cause of adverse effects or 

even toxicity. This is more likely to occur in hypoalbuminemic patients. 

CONCLUSION

We recommend measuring albumin during VPA use if free concentration VPA monitoring is 

not standard; particularly in patients at risk of hypoalbuminemia (15), including those with 

nephrotic syndrome (15), liver disease (2,15) or older adults  (11,12,15). This case report suggests 

that it is necessary to monitor the free concentration of VPA in hypoalbuminemic patients to 

prevent misinterpretation of adverse effects or toxicity.
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ABSTRACT

A 63-year-old woman with diabetes mellitus type II and a history of breast cancer was treated 

with clozapine for her refractory schizophrenia. She developed a dilated cardiomyopathy 

with an ejection fraction of 25%, a life-threatening event. The cause of heart failure could be 

multifactorial, with clozapine, family history, chemotherapy, diabetes mellitus type II and/or 

lithium as possible contributing risk factors. Clozapine was discontinued and the patient 

was referred to a hospice. Two weeks later, her heart failure slowly improved. Subsequently, 

she became extremely psychotic with a severe decline in quality of life. Therefore, it was 

decided to restart clozapine under cardiac monitoring. The patient’s psychotic symptoms 

improved and her heart failure status remained stable for more than a year. Thereafter,  

a small deterioration was seen in cardiac function. In this patient, re-exposure to clozapine 

was successful for at least 2 years.
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BACKGROUND

Combining clozapine with chemotherapy may lead to a higher risk of (lethal) agranulocytosis 

(1). However, clozapine discontinuation may lead to exacerbation of psychotic symptoms. 

In clinical practice, it is therefore difficult to decide whether to continue clozapine during 

chemotherapy, especially because clozapine is prescribed for the treatment of refractory 

patients with schizophrenia.

Use of clozapine is limited by potentially life-threatening adverse effects, including 

agranulocytosis, myocarditis and cardiomyopathy (2-4). The age-adjusted and sex-adjusted 

prevalence for dilated cardiomyopathies has been estimated to be 36.5 cases per 100,000 in 

the general population in the USA (5). Survival in patients with dilated cardiomyopathy is poor. 

It is an often fatal cause of heart failure characterised by ventricular dilatation and impaired 

systolic function (6). The ejection fraction is the most powerful predictor of mortality (7). 

When a patient develops a potentially life-threatening event, such as dilated cardiomyopathy 

with a low (markedly impaired) ejection fraction (e.g. <25%), a clinical dilemma may arise 

whether to continue or discontinue clozapine. We present a case of clozapine re-exposure 

after dilated cardiomyopathy possibly related to chemotherapy, genetic heritage, diabetes 

mellitus type II, clozapine and/or lithium use.

CASE PRESENTATION

A 63-year-old woman has resided in long-term psychiatric care on a voluntary basis since 

1988. She was treated for Diagnostic and Statistical Manual of Mental Disorders (DSM)-

IV-diagnosed schizophrenia with poor therapeutic results on positive symptoms from 

medication. She had no history of alcohol abuse, ceased smoking at least eight years ago 

and was diagnosed with diabetes mellitus type II more than ten years ago. The refractory 

schizophrenia has been treated with clozapine 650 mg/day and lithium 800 mg/day for over 

ten years with plasma levels within the therapeutic range. Flupentixol 20 mg/day was added 

in 2012. Her blood counts were within the normal range for at least three years. In early 2014, 

she was successfully treated for T1N1 breast cancer by surgery together with three cycles of 

FEC (5-fluorouracil, epirubicin and cyclophosphamide) and three cycles of docetaxel followed 

by tamoxifen. During chemotherapy, she remained treated with clozapine, flupentixol and 

lithium under careful monitoring of the blood counts and clozapine and lithium levels.  

A toxic clozapine serum level of 1,177 μg/L (reference range 350 - 600 μg/L) was found on 

one occasion during chemotherapy, which resolved after dose reduction of clozapine to 

400 mg/day. After the second cycle, her neutrophil count declined to 1.7×109/L and total 

leucocyte to 1.5×109/L, which resolved after treatment with granulocyte colony-stimulating 

factor injections. In June 2014, she was treated with clozapine 700 mg/day, flupentixol  

25 mg/day and lithium 800 mg/day (day 0).
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INVESTIGATIONS 

In September 2014 (day 83 post chemotherapy), she was referred to a cardiologist with 

shortness of breath, cough, fluid oedema in both ankles and polyuria. She had experienced 

these complaints for a few days and had no prior history of these symptoms. Her blood 

pressure was 109/65 mm Hg, pulse 92 bpm, temperature 36.8°C. The ECG showed a sinus 

rhythm of 92 bpm and normal conduction times, negative T waves in the inferior leads and 

V6 and signs of left atrial enlargement (Figure 1). The chest X-ray showed a significantly 

enlarged heart with a cardiothoracic ratio of 19:31: Kerley B lines were visible (Figure 2).  

An echocardiogram showed a dilated left ventricle with a poor left ventricle systolic  

function (left ventricular end-diastolic dimension (LVEDD) 65 mm and ejection fraction 25%) 

(Figure 3). Laboratory values of N-terminal brain natriuretic peptide (NT-proBNP) on day 83 

and day 97 were 15871 pg/mL and 6289 pg/mL (normal <400 pg/mL), respectively. Based 

on her symptoms, the heart failure was characterised as New York Heart Association (NYHA) 

class IV. No abnormalities were seen on a coronary angiogram. Due to her mental state, it 

was not possible to obtain an MRI. Her life expectancy was estimated at between 6 months 

and 1 year.

Figure 1: ECG at investigation following first cardiac symptoms
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Figure 2: Chest X-ray at investigation following first cardiac symptoms with visible Kerley B lines

Figure 3: Echocardiogram with dilated left ventricle at investigation following first cardiac 

symptoms

LVEDD 65 mm
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DIFFERENTIAL DIAGNOSIS

It was hypothesised that her dilated cardiomyopathy could have developed due to a 

combination of genetic factors, chemotherapy, diabetes mellitus type II, clozapine and/or 

lithium. Genetic factors could have contributed to the development of the cardiomyopathy (8,9) 

since the patient’s brother died of cardiomyopathy at the age of 56 years. Furthermore, 

cardiomyopathies were diagnosed for a cousin at the age of 49 years and another cousin. 

Several more common cardiovascular diseases were present in the family such as myocardial 

infarction in later life.

Anthracyclines (e.g. epirubicin) have a dose-dependent and cumulative association with 

dilated cardiomyopathy as an adverse drug reaction (10). The chemotherapy had been 

completed three months before diagnosis of the dilated cardiomyopathy. However, the 

risk of cardiotoxicity increases with time after chemotherapy (11). Other cases have been 

published on cardiomyopathy following chemotherapy with fluorouracil, epirubicin, and 

cyclophosphamide in patients with familial cardiomyopathy (12,13). Diabetes mellitus type II 

is a known risk factor for dilated cardiomyopathy and could have contributed in this case (8).

Several studies report a higher incidence for the development of cardiomyopathy during 

treatment with clozapine (3,14). In literature reports, cardiomyopathy was diagnosed between 

three weeks and four years after initiation of clozapine (14). She had been using clozapine 

for over 10 years. Clozapine-induced cardiomyopathy seems not to be dose dependent 

(14). Fewer cases have been reported on cardiomyopathy or myocarditis during lithium use 

compared with clozapine (15).

TREATMENT

At day 97, clozapine was discontinued and the heart failure was treated with fluid restriction, 

low sodium diet, metoprolol, furosemide, spironolactone and lisinopril as recommended in 

the guideline of the European Society of Cardiology. An implantable cardioverter defibrillator 

is recommended as a treatment option in the guideline but was considered to be undesirable 

because of her psychiatric condition. She subsequently deteriorated and was bedridden, 

extremely somnolent, lacking concentration and required total care by nurses for activities of 

daily living. She was transferred from the psychiatric institution to a hospice for palliative care 

(day 138). She was treated with olanzapine 30 mg/day and flupentixol 20 mg/day; lithium 

was discontinued. Her life expectancy was estimated at less than three months. Two weeks 

later, her heart failure slowly improved in the hospice (day 154). Her heart failure was thought 

to be improved by the medical treatment of her heart failure and/or removal of clozapine as 

risk factor.

After a month in the hospice (day 172), she was readmitted to the psychiatric institution 

with florid psychotic symptoms, sleeping only for three to four hours per night. Her actions 

were influenced by strange beliefs, singing songs, screaming and grabbing or throwing all 
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objects close to her. She needed assistance with all activities of daily living and her behaviour 

was extremely disinhibited. Eating without close monitoring was difficult, posing a risk of 

choking. When she was awake, she needed two to one care.

OUTCOME AND FOLLOW-UP

Due to her severe decompensated psychosis, clozapine was re-initiated on day 210 in 

agreement with a cardiologist and her family. Clozapine was restarted at 12.5 mg twice 

a day and was gradually increased to 400 mg/day (day 250). Clinical recovery was seen 

at a clozapine level of 280 μg/L. Delusions with anxiety symptoms were partly unresolved; 

therefore, lorazepam was added and clozapine was slowly increased to a maximum of  

650 mg/day (day 496). Flupentixol was decreased to 15 mg/day due to akathisia. To assess 

the risks of the initiation of clozapine, the psychiatrist measured her BNP value (normal,  

<100 pg/mL) every 2 weeks. After a year (day 598 post chemotherapy), her heart function 

was improved as can be seen on the echocardiogram (Figure 4). Her left ventricle had become 

smaller in size with an LVEDD of 50 mm. Laboratory values of BNP remained low and stable 

during the first year of re-exposure of clozapine. Thereafter, her BNP values slowly increased 

(Figure 5). The dosage of lorazepam was decreased. Until now, 2 years after the re-exposure, 

she is still successfully treated with clozapine.

 
Figure 4: Echocardiogram with an improved heart function 1 year after re-initiation of clozapine

LVEDD 50 mm
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Figure 5: Clozapine dosage, NT-proBNP and BNP

DISCUSSION

To prevent harm, adequate monitoring of patients receiving cancer treatment is important. 

Patients with a high risk of developing adverse cardiac effects need to be identified before 

start of treatment. When these patients are monitored intensively, possible adverse cardiac 

effects can be detected early. Monitoring consists of cardiac imaging (echocardiography) and 

measurement of biomarkers such as NT-proBNP, troponin-I and BNP before, during and after 

treatment. Early detection is key to timely and adequate treatment for patients developing 

cardiac dysfunction (16).

In this patient, the cause of heart failure may be multifactorial, with family history, chemotherapy, 

diabetes mellitus type II, clozapine and/or lithium as possible contributing risk factors. 

Therefore, it was a difficult decision whether to continue or discontinue clozapine therapy. 

To our knowledge, there are only two cases where a rechallenge or re-exposure to clozapine 

have been published after cardiomyopathy (17,18). In one case, clozapine was rechallenged 

after a cardiomyopathy with an ejection fraction of 35%-40% and a dilated left ventricle.  

A repeat echocardiogram after one month of clozapine was made, and since that time, the 

left ventricle ejection fraction has been within normal limits. Therefore, the rechallenge 

was considered to be successful (18). In the other case, a 31-year-old man developed 

cardiomyopathy while using clozapine. Physical improvement was seen when clozapine  
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was stopped. Re-administration of clozapine caused a recurrence of dilated cardiomyopathy. 

In this case, rechallenge of clozapine was unsuccessful (17). Our case shows that re-exposure 

after a possibly related dilated cardiomyopathy was successful for at least two years. Case 

reports for patients with multiple risk factors can be helpful for benefit-risk analysis for future 

patients. Clozapine can be re-initiated after cardiomyopathy with multiple risk factors under 

strict monitoring of cardiac function.
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ABSTRACT

Background

Guidance of patients treated with antidepressants is paramount for successful therapy. The 

aim was to assess patients’ needs and suggestions for improvement of guidance by physicians 

and pharmacists during second generation antidepressant (SGA) therapy.

Methods

Five focus group discussions were held with a total of 34 patients using an SGA.  

The discussions were conducted flexibly and responsively using a semi-structured topic 

list. All focus group discussions were video-recorded and transcripts were analysed using  

ATLAS.ti for coding, thematic and open analysis.

Results

Participants stated they were in need of better guidance. They suggested improving content 

of information during decisional moments, patient-health care professional communication 

and communication between health care professionals, and finally, organisation of guidance. 

Barriers to achieving improved guidance were cited.

Conclusions

Content, communication and organisation of guidance are pivotal for achieving optimal 

guidance. Participants mentioned their current experienced guidance had limitations and 

brought up solutions for improvement. A next step would be to discuss the suggested 

solutions with health care professionals to assess their views and to discuss the possibility 

for implementation. After implementation, future studies could be aimed at determination 

of its impact on patients’ treatment efficacy, quality of life, treatment satisfaction and 

healthcare costs. 
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BACKGROUND 

Antidepressant prescribing has increased significantly over the last decades (1-3). There are 

concerns about over- as well as underdiagnosing patients and about under- and overprescri- 

bing of antidepressants (4). Health care professionals focus on a correct diagnosis in patients 

with a major depressive or anxiety disorder, choosing a suitable treatment strategy and guiding 

patients. Patients need monitoring and guidance at decisional moments regarding treatment 

(Figure 1). Shared decision making, incorporating patients’ needs is recommended (5,6) and 

demands that both patient and health care professional are involved, share information, 

reach consensus about preferred treatment and implementation of treatment (7).

Figure 1: Decisional moments before and during antidepressant use
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The effectiveness of treatment with antidepressants is influenced by selecting optimal 

medication, guidance of health care professionals and adherence of the patient to 

treatment (8). Between 40% and 70% of patients with a major depressive or anxiety disorder 

fail to respond to second generation antidepressants (SGA) and up to 90% experience side 

effects (9-11). Patients are facing multiple decisions before and during treatment that can 

influence adherence (12). Approximately one in four patients receiving a first time prescription 

for an antidepressant either do not fill the prescription at all (4%) or do not persist in use for 

longer than two weeks (24%) (12). In addition, more than half of patients discontinue within 

six months (13,14).

Half of the patients who do not initiate SGA treatment do so due to fear of side effects (15). 

The decision to discontinue medication early can be a result of limited guidance by health 

care professionals during treatment, lack of knowledge, a negative attitude towards SGA 

use and the disease itself (15). Patients who discontinue treatment early, perceive counselling 

by general practitioner and pharmacist as limited, both during initiation and execution of 

treatment (15). Lack of guidance may also lead to unnecessary long duration of treatment.

In order to provide optimal guidance, the experiences and views of patients should be known 

and taken into account. Therefore, the objective of this study is to assess patients’ needs and 

suggestions for improvement of guidance by physicians and pharmacists during SGA therapy.

METHODS

The Institutional Review Board of the Division of Pharmacoepidemiology and Clinical 

Pharmacology of Utrecht University and the Research Committee of Altrecht Mental 

Healthcare reviewed and approved the study protocol. All participants provided written 

informed consent.

A qualitative approach was used to assess patients’ perspectives. Focus group discussions 

were held to assess experiences with regard to guidance during SGA therapy in-depth and to 

include the interaction with other participants. 

To recruit patients, approximately 2,500 brochures were dispensed in 40 community 

pharmacies from the Utrecht Pharmacy Practice network for Education and Research  

(UPPER) (16). To include a diverse patient population, patients were also recruited at Altrecht 

Academic Anxiety Centre, Utrecht (a specialised mental health institution on secondary and 

tertiary treatment of anxiety disordered patients). Patients aged ≥18 years with a prescription 

for a second-generation antidepressant (Appendix 1) in the last twelve months were  

eligible. The participants did not know the researchers who conducted the focus groups 

before inclusion.
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Focus group discussions were held in a private room for approximately two hours each, 

with six to eight participants per group. One female researcher (MN, PharmD), working 

additionally as pharmacist, conducted all focus group discussions using a semi-structured 

topic list, with a female psychologist as research assistant (NF) and a male second researcher 

as observer (EH, PhD). To gain experience, the primary author participated in a qualitative 

research training course. Thereafter, a pilot focus group was held to practice and improve the 

focus group setting. The objective of the study was explained to participants before start of 

the focus groups.

Group discussions were conducted flexibly and responsively, to enable participants’ narratives 

to develop. Participants were asked to write down two positive and two negative aspects of 

the guidance during antidepressant therapy. These notes served as basis for a brainstorm on 

recommendations for improvement of guidance by physicians and pharmacists. Participants 

were asked how they were guided during antidepressant therapy and about their opinion of 

received guidance using open-ended questions. Thereafter, it was discussed how guidance 

could be improved. Needs and suggestions for improvement of participants were summarised 

and presented to cross check their perspective. The number of focus group discussions was 

judged sufficient if data saturation was reached, discussed by the researchers after every 

focus group (MN and EH).

All focus group discussions were video-recorded and written down in their original language 

ad verbatim, to preserve the participants’ original meanings. Transcripts were imported 

and analysed using ATLAS.ti (Version 7.5; Scientific Software Development GmbH, Berlin, 

Germany). Data were analysed using an inductive data-driven process known as the grounded 

theory (17), a method of using empirical data without preconceived theories. The first level 

of data analysis consisted of a thematic analysis and the second of an open analysis of all 

transcripts by the first author (MN). A second author (EH) reviewed this analysis. Identified 

codes were arranged into meaningful themes and adjusted in a cyclic process with close 

involvement of the second investigator (EH). Although the data have not been discussed with 

the participants, they can be in future after translation in their original language.

RESULTS

Five focus group discussions included a total of 34 patients using SGAs (Table 1). During focus 

group discussions, multiple needs, barriers and suggestions for improvement of guidance 

were mentioned. At analysis, themes emerged; content of guidance, communication aspects 

and organisation of guidance. Communication aspects were divided into communication 

between patient and health care professional, and communication between health care 

professionals.
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Table 1: Characteristics of focus group participants

Characteristics N %

Gender   

Male 7 21

Female 27 79

Age range  

18-29 7 21

30-39 6 18

40-49 7 21

50-59 6 18

>60 8 24

Used antidepressant(s)   

Paroxetine 13 38

Venlafaxine 9 26

Sertraline 4 12

Mirtazapine 3 9

Citalopram 2 6

Escitalopram 2 6

Fluoxetine 2 6

Fluvoxamine 2 6

Therapy status   

Current user 31 91

Past user 3 9

Initial prescriber   

Psychiatrist 21 62

General practitioner 13 38

Self-reported indication  

Depression 15 44

Anxiety 5 15

Anxiety and depression 12 35

Other 2 6

Duration of SGA usage   

0 - 6 months 3 9

6 months - 1 year 4 12

1 - 5 years 11 32

5 - 10 years 7 21

>10 years 9 26



2.32.32.3

45

Content of guidance

Participants wanted guidance not only to focus on medication, but also on cause of symptoms 

and non-pharmacological therapy. Some felt that general practitioners prescribed an SGA 

too rapidly. Information on what medication participants were given, why this medication 

was chosen, discussing alternative treatment options, mechanism of action, assessment of 

harm-benefit balance and involving the patient in the decision-making process was needed.

Woman, 36 years: “They only assess how to solve the symptoms of the depression, 

but not the cause.”

Male, 39 years: “Another thing I worry about, is that there are so many different 

antidepressants and they never told me why I get this one drug.”

Incorporating a waiting time before initiation of the SGA was suggested to consider the 

decision to initiate treatment. A protocol for physicians could help to select the most accurate 

medication and to discuss information needed by patients. Participants noticed that it differed 

per physician what medication you receive; to the participants it seemed random. To help 

choose the right medication, patient questions could be included, for example to assess 

which symptoms are most prevalent for that specific patient. Monitoring of possible side 

effects or laboratory values was recommended and made participants feel more supported.

Woman, 26 years: “Maybe a kind of protocol about how guidance should be.  

I have the feeling that it differs a lot between different physicians and that you 

have to be lucky.”

Information needed to be provided on expected effects, side effects, difficulty of discontinuing 

treatment and potential worsening of symptoms during start of treatment. Some patients 

had doubts if they would have started treatment if they had been informed on all side effects; 

others felt incapable of making the choice to initiate treatment due to the severity of their 

symptoms. Patient leaflets were not always handed to patients in psychiatric institutions.

Male, 63 years: “They put something in your mouth in a psychiatric institution,  

but you have no idea what it is.”

Woman, 26 years: “The physician could also mention that if you experience 

these side effects, you have to contact him. The side effects are of course listed 

in the patient information leaflet, but I think it is important that the physician 

mentions them.”
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Subjects that a physician should discuss during treatment were worries, side effects, 

complaints, the patients’ wellbeing, considering early discontinuation, utilisation of and 

experience with medication, the patient’s social network and suicidality. If needed, physicians 

should discuss the possibility of switching medication. The efficacy of the medication, 

complaints, side effects and patients’ worries should be discussed by the pharmacist too.

Woman, 45 years: “I would like to be monitored for the side effects that  

I experience. How bothersome are the side effects for me? What is the effect  

on my body? Is there a safer medication or should the dosage be adjusted?”

For patients, it would be helpful to have a guideline to self-evaluate efficacy, dose and side 

effects of medication. It was difficult to evaluate efficacy as mood can vary or to determine if 

a side effect was related to the antidepressant. An evaluation form for patients was proposed 

to assess all side effects, including sexual side effects. This could help less assertive patients 

to formulate questions preceding consultation. The physician could then provide feedback 

on patients’ questions.

Woman, 34 years: “It can be a standard question to fill in a form before your  

six-month-control. You can write down how you feel and what your worries are.”

Woman, 52 years: “I would like to fill out such a form at initiation, after four 

weeks and so on to discuss side effects. Are my side effects due to the medication 

or due to something else?”

In case of long-term treatment, the physician should assess and advice if it is necessary 

to continue, discontinue or adjust the dosage of medication. Guidance during long-term 

use, dose adjustment and after cessation should be available and based on practical tips for 

dose reduction and by discussing the patient’s wellbeing and experiences. The proposed 

protocol could include the requirement to inform patients about treatment discontinuation 

and methods to do so. Consultation after tapering was recommended.

Woman, 67 years: “You receive the medication and are thrown in the deep end.  

Do I take it for a year or ten years or endless? You don’t know, but I do not dare 

to cease treatment.”

 

Communication aspects 

Communication between patient and health care professional

Participants mentioned the need to be taken seriously most often. Participants felt that not 

all psychiatrists were empathic enough, especially in case of side effects or during initiation or 
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tapering off medication. Direct contact, accuracy, respect and an attitude of thinking along 

with the patient were essential.

Woman, 29 years: “I was very depressed but my psychiatrist was not empathic 

during initiation of medication. At a moment I was unable to carry on with  

the increase in dosage, because I had such severe side effects. He mentioned: 

“You are 26 years old, behave like an adult.” In the end that approach worked,  

but I thought it was harsh.”

The autonomy of patients should be respected. Shared decision making about dosage or 

choice of antidepressant was experienced positively, while other participants stressed the 

importance of being able to make their own choices, based on good advice.

Male, 48 years: “Yes, I am the boss beyond any doubt. My internist is my manager.”

Mutual trust between physician and patient was cited as being important for medication 

initiation and believe in efficacy of treatment. Participants did not completely trust their 

physician if they could not recall conversations, medication dosages, gave opposing advice, 

made mistakes in prescriptions or were chaotic. Some participants liked the ability to choose 

for a female or male physician.

Woman, 52 years: “I can send an email to my psychiatrist if I think the dosage 

needs to be adjusted and why. Then I can receive the medication because  

he trusts me, he knows that I know my body; I know when things go wrong,  

in the direction of a depression. And I think that’s fantastic.”

Hierarchy was noticeable for some participants and made it difficult for them to discuss 

questions. Equality was needed in verbal and non-verbal communication.

Male, 63 years: “I did not get to see a psychiatrist, only on the background  

the psychiatrist decided what to do, evaluate how I acted and which medication  

to choose. It confused me. In another hospital communication was better and 

reports were made every two weeks of my wellbeing.”

Communication between health care professionals

Communication between health care professionals was seen as insufficient when advice was 

conflicting or transfer of information was missing on the patients’ medical history. Some 

participants felt that communication between health care specialists in psychiatric institutions 

was better organised. It was sometimes unclear for participants which health care professional 

to contact for guidance.
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Male, 61 years: “What I consider to be negative is that psychiatrists establish 

different diagnoses. For years I have taken a blue pill because I had attention 

deficit hyperactivity disorder (ADHD). Until the next psychiatrist said “That man 

does not have ADHD” and I had to quit immediately.”

Male, 49 years: “I was often referred by the general practitioner to the psychiatrist 

and  the other way around. But in between I was left to my fate and I still am.”

Participants preferred to have a single health care professional responsible, to keep track of 

treatment processes. That health care professional should assess if treatment is still adequate 

with respect to dosage, duration of use and the patient’s wellbeing. However, it was difficult 

to decide who this responsible health care professional should be.

Woman, 25 years: “I was 17 years old when I got the prescription. My general 

practitioner was a bit hesitant to prescribe because he thought I was young, 

but after I called the psychiatrist I got the prescription. I have also been to different 

clinics and every time another person took over the guidance as a consequence. 

What I have missed is a kind of overall responsibility. Who is responsible and keeps 

an eye on me?”

Organisation of guidance 

The preferred frequency of contact differed between participants, but in general they felt it 

should be intensified. Some participants mentioned that their physician contacted them only 

once or a few times. Others lost contact after long-term use of the medication.

Male, 39 years: “Even when I was admitted on a closed unit of a psychiatric hospital, 

I rarely got to see a psychiatrist.”

Woman, 64 years: “My general practitioner prescribed the medication, there was 

no follow up afterwards. I can request repeat prescriptions. I think it is wrong that 

he never asks about it or that there is no such thing as a short conversation.”

Participants explained that when you have a depression or anxiety disorder you are inclined 

to retreat and avoid contact. Periodical consultations during initiation of treatment were 

needed and after every consultation it should be clear when the next appointment is. 

Initiative for contact should come from the physician, since not all patients are assertive 

enough. Preferred frequency of contact was once to every week during the first month and 

monthly to every six months during maintenance therapy. Further, duration of consults was 

perceived as insufficient.
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Woman, 47 years: “Only recognising your feelings, by proposing to set 

appointments every six weeks, or to call at a fixed time once a month,  

whatever you want. If a physician suggests that, it will already be part of the 

solution, you then know it is not going to be easy and someone is there for me.”

Woman, 45 years: “The psychiatrist should monitor, explain the mechanism 

of action and side effects, should take care of a follow-up appointment and 

is responsible to keep the general practitioner updated about the use of that 

medication.”

Some participants mentioned that they should preferably be informed about SGA therapy 

with a relative, friend, neighbour or somebody who is close to the patient present. Patients 

should not initiate an antidepressant without a relative or caregiver monitoring them.

Woman, 36 years: “I honestly think a patient should not be left alone during the 

first day of medication initiation. It can even be your mother or a friend who keeps 

an eye on you.”

Woman, 29 years: “I totally agree. I had suicidal thoughts during the first five days”.

It was sometimes difficult to reach a psychiatrist when needed, for example when experiencing 

suicidal thoughts or psychotic symptoms, side effects at night, during weekends or during a 

medication switch.

Woman, 59 years: “During the evenings and in the weekends, there is no one and 

especially in those times things are heading your way. I think that is a disadvantage.”

In general, contact with pharmacists was limited. It was appreciated if pharmacists explained 

the choice of medication, asked about side effects, checked for medication interactions, gave 

a medication review or supported with SGA tapering. Privacy in pharmacies was perceived 

as inadequate; therefore, some participants preferred to phone about questions. Participants 

thought it was frustrating when medication was out of stock, when brands changed 

frequently and costs for dispensing were thought to be high.

Woman, 27 years: “I always speak to a pharmacy assistant and I think it is not 

substantial enough. To me pharmacists are primarily for the distribution of 

medication.”



50

Some participants wondered why they could fill in repeat prescriptions, even through the 

Internet, for a long time without a check. A participant mentioned that an alert to pick 

up repeat medication would be appreciated and suggested to contact a patient if the 

prescription was not filled.

Woman, 26 years: “For repeat medication you have to keep in mind that you 

should be in time. Once I was very stressed because I was too late and you can 

get withdrawal symptoms if you do not receive the medication in time. It could 

possibly be improved with announcements.”

A daily consultation hour by the physician or pharmacist was mentioned as a solution to 

increase contact, this could even be by email or phone, and needed to be provided within 

psychiatric institutions too. A stand-by 24-h service helpline for patients in need was 

mentioned, to be able to ask questions, receive information and feel heard. When available, 

awareness for that possibility should be created.

Woman, 28 years: “That people feel heard and do not have to wait for a week. 

Especially during dose increases or ceasing a drug, because that can cause serious 

reactions  such as suicidal thoughts and that just can’t wait.”

Participants had mixed impressions on use of eHealth solutions for guidance, such as a mobile 

application. Some worried that contact would become too frequent, it would be too busy for 

health care professionals or had no smartphone. An anonymous private forum with a chat 

function, monitored by a psychiatrist was mentioned, although reading other experiences 

could possibly make participants anxious. Contact with health care professionals by email 

was appreciated.

Woman, 36 years: “I would prefer just face-to-face contact.”

Woman, 45 years: “It would be a good aid to keep and at least improve contact,  

to be able to communicate experiences, to improve monitoring.”

Some participants were of opinion that only psychiatrists should prescribe antidepressants 

because of a perceived limited knowledge of general practitioners on side effects, alternative 

medication and medication interactions. Knowledge of pharmacists was also thought to be 

limited. Reasons not to have a psychiatrist as prescriber were related to a better relationship 

with the general practitioner or because participants did not want more consultations with 

the psychiatrist.
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Man, 63 years: “If I feel worse again, I would go to the psychiatrist. I do not have 

trust that the general practitioner is appropriately qualified.”

Male, 49 years: “You go with side effects to the general practitioner, you mention 

them and then you have to choose. What medication do you want?”

Woman, 28 years: “Yes that is what you are being asked, as if you are the expert!”

DISCUSSION

Participants reported their current experienced guidance had limitations and brought up 

solutions for improvement and potential (already experienced) barriers. Consistent with 

previous work, we found content to be important for satisfaction with a consultation (18). 

Counselling is not a single event, but a process over time (19,20). Providing treatment 

expectations and knowledge may improve adherence and treatment success (21,22). Our 

study showed that patients were in need of information throughout treatment for decision 

making, at start of treatment, during continuation and at end of treatment. Clear advice 

during decisional moments was essential, including what to expect regarding effects and 

side effects.

Shared decision making, involving patients in treatment decisions and incorporating patients’ 

preferences, was of major importance, which is in agreement with other (qualitative) studies 

(21,23-25).

Previously, patients have emphasised the importance of communication and behaviour 

of health care professionals, rather than the amount of time the practitioner provided (6). 

Percival et al. reported that patients felt like they were given sufficient time when practitioners 

focused attentiveness. Our study emphasises the importance of communicational aspects 

such as approachability, empathy, support and active listening. Contrary to Percival et al. 

participants in our qualitative study mentioned a clear need for intensified contact. A higher 

frequency and longer duration of consultations were suggested. Not only communication 

with the patients, but also between health care professionals should be improved.

Needs of patients were explored in-depth and participants provided suggestions on how 

to improve guidance. This knowledge is needed to improve guidance in clinical practice.

The sample may not have been a cross-section of SGA users. Patients who have a strong 

opinion about their received guidance will possibly be more inclined to contribute to focus 

group discussions. Therefore, it is uncertain if the results are generalisable. Our patient 

selection consisted of patients who succeeded to initiate treatment and adhered to 

treatment for at least six weeks, with more than half of the participants on SGA treatment 
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for more than six months. Some participants used SGAs for over ten years and might not 

have remembered guidance during start of treatment precisely, which could have led to 

recall bias.

A next step would be to discuss suggested solutions with health care professionals to assess 

their views and to discuss the possibility for implementation. Future studies could be aimed 

at determination of its impact on patients’ treatment efficacy, quality of life, treatment 

satisfaction and healthcare costs.

CONCLUSION

Participants were in need of better guidance. Although improvement of guidance in clinical 

practice is comprehensive and complex, our study provides recommendations from patients 

themselves on needs and how to improve guidance, which are highlighted in Table 2.  

Content, communication and organisation of guidance are pivotal for achieving optimal 

guidance.

Participants additionally reported potential (already experienced) barriers. The recom-

mendations from patients can aid health care professionals to improve guidance in clinical 

practice.
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Table 2: Patients’ needs, suggestions and cited barriers for improvement on guidance by health care 

professionals

Patient needs Suggestions for improvement 
of guidance by health care 
professionals 

Barriers

Content of guidance

Before the decision to fill a prescription

Information needed on:
- cause of symptoms 
- treatment options

Shared decision making, 
incorporating patients’ needs

Incorporate time before initiation  
of an antidepressant to consider  
the decision to initiate treatment

Patients might not be 
capable of making a 
choice in case of severe 
symptoms 

The physician should choose 
the most accurate medication

Provide a protocol for physicians  
to help select the most accurate 
medication by using questions  
on disease symptoms of patients  
and to assess side effects and  
laboratory values 

During the decision to initiate SGA therapy

Information needed on:
- rationale behind drug choice
- mechanism of action
- harm/benefit balance
- expected effects and  

side effects (also during 
discontinuation)

- potential worsening  
of symptoms during start  
of treatment

Mention needed information  
explicitly

Provide patient leaflets  
(also within psychiatric institutions)

Patients might be 
reluctant to start therapy 
when knowing potential 
side effects 

During the decision to adhere to or to discontinue treatment

Health care professionals  
should discuss:
- worries
- side effects
- complaints
- the patients’ wellbeing
- if the patient considers 

discontinuation
- medication use and experiences
- the patients’ social network
- suicidal thoughts

Evaluate treatment with the patient

Provide a guideline for patients  
to evaluate efficacy, dosage and  
side effects of the antidepressant

If necessary, discuss the possibility  
to switch treatment

Evaluation form or questionnaire  
to assess side effects together with  
the patient 

Limited time  
of a consultation

During the decision to discontinue treatment 

Guidance during long term 
antidepressant use is needed to 
assess if the dosage needs  
to be adjusted, and to decide  
to continue or discontinue 
treatment

Assess whether it is necessary  
to continue treatment and provide 
information on the expected  
treatment duration

Guide the patient during long-term 
use and if the decision is to  
discontinue therapy, give practical  
tips on how to do so

Patients may change 
their dosage or 
discontinue treatment 
without informing their 
health care professional 
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Patient needs Suggestions for improvement 
of guidance by health care 
professionals 

Barriers

Communication aspects

Communication between the health care professional and the patient 

- take patients seriously
- be empathic
- provide direct contact
- be accurate
- respect the patient
- attitude of thinking along 
- respect the autonomy  

of the patient

Carefully listen to the patients’ story

Provide a combination of a psychiatrist 
with a psychologist 

Some participants 
thought psychiatrists 
were not emphatic 
enough

Provide the ability to choose  
for a male or female health care 
professional

Some patients may not 
be assertive enough 
to request this

Mutual trust between  
the physician and patient

Keep a sound registration of 
information gathered in previous 
appointments

Some participants did 
not trust their physician 
if they could not 
recall conversations, 
medication dosages, 
gave opposing advice, 
made mistakes in 
prescriptions or were 
chaotic

Equality between health care 
professionals and patients

Show equality in posture and  
respect for the patient 

Communication between health care professionals 

Improvement of communication 
between health care specialists

Information should be transferred 
on the patients’ medical history and 
conflicting ideas between health care 
professionals should be solved to 
prevent confusion of the patient 

For the patient it should be clear 
which health care professional  
to consult

Possibility to be admitted to  
a psychiatric hospital

Assign a responsible health care 
specialist to keep track of a patient, 
assess if the treatment is still adequate 
and to assess the wellbeing of  
the patient

It was not clear who the 
responsible health care 
specialist should be 

Organisation of guidance

Periodical visits during initiation 
and (long-term) treatment.  
It should be known when  
the next appointment is 

Physician should be responsible  
for initiative of contact and  
discuss the preferred frequency  
with the patient 

Patients might be not 
assertive enough to 
request a consultation

Longer duration of a consultation

Involve social network during 
medication initiation

If wanted: involve social network during 
medication initiation 

Physicians and pharmacists should 
advise not to initiate the anti- 
depressant without a relative  
or caregiver monitoring them 

Not all participants 
wanted to involve other 
persons in treatment 
or did not have a social 
network
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Patient needs Suggestions for improvement 
of guidance by health care 
professionals 

Barriers

Possibility to contact  
a psychiatrist when needed

Daily conversation hour,  
even by email or by phone,  
by the physician or pharmacist  
(also within psychiatric institutions)

Physician might not  
have time due to  
high workload

Provide a stand-by 24-hour helpline  
for patients in need

Inability of helpline 
operator to have insight 
into the patients’ 
medical file 

Provide an anonymous chat forum 
leaded by a psychiatrist and not  
visible for everyone

Reading other patients 
experiences can make 
patients anxious and 
others could write 
nonsense

More privacy in pharmacies Provide more privacy in pharmacies

Checks during  
repeat prescriptions 

Provide an alert for  
repeat prescriptions 

If a stock is inadequate, 
the patient might receive 
medication too late

In case a prescription is not filled,  
call a patient to ask for the reason 

Health care professional  
should have enough  
knowledge on treatment 

Only psychiatrists should prescribe 
antidepressants

Some patients have a 
better relation with  
their general practitioner 

Some participants  
did not wat to see  
their psychiatrists  
too frequently 

Knowledge of general practitioners  
and pharmacists should be improved
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Appendix 1: Included second generation antidepressants and ATC codes

Antidepressant ATC code

Citalopram N06AB04

Escitalopram N06AB10

Fluvoxamine N06AB08

Fluoxetine N06AB03

Paroxetine N06AB05

Sertraline N06AB06

Venlafaxine N06AX16

Mirtazapine N06AX11

Duloxetine N06AX21
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ABSTRACT

Background

The Summary of Product Characteristics (SmPC) for psychotropic drugs includes instructions 

for clinical and biomarker monitoring intended to optimise effectiveness and minimise harm. 

The present study evaluated which monitoring instructions are given in the SmPCs, and 

assessed whether instructions are informative enough to be applicable in clinical practice. 

Methods

Monitoring instructions were collected from complete SmPCs for psychotropic drugs (n=70). 

Reasons and requirements for monitoring were assessed and somatic parameters were 

distinguished from non-somatic parameters. Instructions were evaluated using the Systematic 

Information for Monitoring (SIM) score and considered applicable when a SIM score of ≥3 

was found. 

Results

An average of 3.3 (range 0 - 13) instructions per drug label was found. Monitoring was 

primarily for safety reasons (78%). Requirement was predominantly mandatory (71%). 

Somatic parameters were most often mentioned (80%). Only 34% of the instructions were 

determined applicable. Overall, an average SIM score of 2.0 (SD=1.7) was found (out of a 

maximum possible score of 6). 

Conclusion

In conclusion, prescribing of psychotropic drugs is accompanied by diverse instructions aimed 

at improving safe use. However, most instructions on monitoring do not provide sufficient 

information to be applicable in clinical practice.
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BACKGROUND

Treatment with psychotropic drugs aims to relieve mental disorders effectively with no or 

acceptable adverse effects in terms of tolerability or harm. For each individual patient, the 

balance between benefit and harm should be assessed before initiation, as well as being 

continuously evaluated during medication use (1). A Summary of Product Characteristics 

(SmPC) is published by the regulatory authorities for every drug and can be regarded as 

a user manual. The SmPC includes instructions for monitoring intended to optimise safe 

and effective prescribing by health-care professionals, as well as optimising drug use by the 

patient (2,3).

The Hospital Admissions Related to Medication (HARM) study showed that 13% of all possibly 

preventable drug-related hospital admissions in The Netherlands were related to inadequate 

monitoring (4). Adequate monitoring requires that the instructions are clear with respect 

to what to monitor, when to start monitoring, when to stop monitoring, the frequency of 

monitoring, what the critical value is and how to respond (5).

Psychotropic agents often exert a broad pharmacological effect on neurotransmitter  

systems (6). For this reason, psychotropic drugs can induce a diversity of psychiatric and 

somatic side effects. In addition, there often is a substantial lag time (e.g. in treatment with an 

antidepressant) between starting the drug and a therapeutic response, whereas side effects 

may present more quickly after treatment initiation (7). Gurwitz et al. (2000) showed that 

psychotropic drugs (together with anticoagulants) were the most common medications with 

preventable adverse effects in nursing homes (8). Preventable errors occurred predominantly 

in ordering (68%) and monitoring (70%) stages. Most observed monitoring errors consisted 

of inadequate laboratory monitoring or of a delayed response – or failure to respond – to 

signs or symptoms of drug toxicity or laboratory evidence of toxicity. Therefore, it is expected 

that monitoring is especially important for psychotropic agents.

Monitoring can consist of both clinical and biomarker monitoring. Clinical monitoring includes 

the observation of symptoms or signs without the use of a medical test (e.g. checking for 

symptoms of tardive dyskinesia). Biomarker monitoring is divided into two categories: the 

measurement of physical parameters (e.g. heart rate and rhythm, blood pressure) or of 

laboratory parameters (e.g. drug plasma concentrations or potassium levels). Monitoring can 

be primarily aimed at efficacy evaluation or used for the (early) detection of side effects.

More than half of physicians indicated that they use the SmPCs as a source of information (9).

Prior research of laboratory monitoring instructions in the SmPCs found an average of 2.8 

instructions for laboratory monitoring per drug for the 200 most frequently prescribed drugs 

in The Netherlands. Only 17% of these instructions contained sufficient information to be 
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applicable in clinical practice (10). A review of the French SmPCs by Rougemont et al. (2010) 

found a deficit in information concerning relevant therapeutic drug-monitoring information 

in the SmPCs for psychotropic drugs (11). It is not known if the information concerning all 

monitoring instructions is sufficiently described within the SmPCs for psychotropic drugs.

The aim of this study was to identify which monitoring instructions are given in the SmPCs for 

psychotropic agents in order to determine the reasons for monitoring and to assess whether 

these instructions are applicable in clinical practice.

METHODS

Selection of the SmPCs for psychotropic drugs

All oral formulations of psychotropic agents with a European or Dutch marketing 

authorisation and available in the Netherlands in April 2014 were included. Psychotropic 

agents were defined as antipsychotics, anxiolytics, hypnotics and sedatives, antidepressants, 

psychostimulants and mood stabilisers (Appendix 1). The SmPCs were obtained from the 

website of the Dutch Medicines Evaluation Board (MEB) or the European Medicines Agency 

(EMA) by searching for the generic name. For every psychotropic drug, the most recently 

updated version of the registered SmPCs was assessed.

Selection and classification of instructions for monitoring

All monitoring instructions were collected by examining the complete SmPCs that were 

included. An instruction for monitoring was defined as a statement in the SmPCs to do 

something prior to or during use of a drug. This included both measurements of (possible) 

side effects and measurements of comorbidities. Monitoring instructions for efficacy reasons 

only were excluded in this analysis, since efficacy should always be evaluated for psychotropic 

drugs. Instructions for monitoring parameters mentioned in multiple sections of the SmPCs 

were combined. Monitoring instructions for a combination of drugs, possible intoxications or 

drugs directed specifically at either neonates or pregnant women were excluded. Confirmation 

of contraindications or abnormal physiology was not regarded as monitoring. Liver failure as 

a contraindication, for example, was not regarded as an instruction, but monitoring of liver 

function for patients with known liver failure was included.

All monitoring instructions were classified in five ways. First, it was determined whether the 

instructions concerned clinical or biomarker monitoring of physical or laboratory parameters. 

Clinical monitoring was defined as monitoring of observational signs or symptoms (e.g. 

tardive dyskinesia, seizures). Biomarker monitoring was defined as the measurement of 

either physical parameters (e.g. ophthalmological examination, weight, blood pressure, heart 

rhythm) or laboratory parameters (e.g. potassium, sodium, genotyping, creatinine).

Second, a distinction between monitoring of somatic and non-somatic parameters was made.

Third, the reasons for monitoring were classified as drug selection, dose adjustment, safety, 
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a combination of reasons or not specified. A combination of these reasons was possible for 

each instruction.

Fourth, based on the wording of the instructions (e.g. ‘must’ was mandatory, ‘advised’ 

was recommended and ‘can be’ was determined as can be considered), the monitoring 

requirement was categorised into either mandatory or recommended. If instructions fell 

outside these categories, the monitoring requirement was counted as ‘other’ (e.g. mandatory 

after presentation of defined symptoms, recommended after presentation of defined 

symptoms, can be considered or can be considered after presentation of defined symptoms).

Finally, the applicability of the instructions was determined. Since there is no gold standard 

for the assessments of monitoring instructions, we used the Systematic Information for 

Monitoring (SIM) score, as shown in Table 1. This scale has been used in previous studies 

for the assessment of the quality of monitoring instructions (12). The following information 

was collected from the SmPCs to assess the applicability: ‘what to monitor’, ‘when to start 

monitoring’, ‘when to stop monitoring’, ‘how frequently to monitor’, ‘critical value/what to 

look for’ and ‘how to respond’. ‘What to monitor’ had to be sufficiently specific (e.g. ‘monitor 

potassium and sodium’ instead of ‘monitor electrolytes’). Each item was given a score of 1 

(information is clearly described) or 0 (information is not clearly described).

For each monitoring instruction, the total SIM score was calculated, with possible values 

ranging from 0 to 6. A monitoring instruction was classed as applicable in cases of a SIM 

score of ≥3. Depending on the characteristics of the instruction (reason for monitoring, 

clinical/biomarker monitoring, somatic/non-somatic), different items can be seen as essential. 

Therefore, we decided to weigh each item equally for the applicability.

The first author (MN) reviewed all SmPCs and collected data on instructions. The other 

three authors (AE, LS and EH) each independently reviewed a random selection of 10% of 

the SmPCs. All authors agreed in >95% of the random sample. Discrepancies between the 

reviewers were discussed and resolved by consensus.

Data analysis

To demonstrate what should be monitored for different types of psychotropic agents, all 

instructions for monitoring in the SmPCs were assessed. Monitoring subjects (e.g. monitoring 

of kidney function) of instructions within a subgroup (e.g. antipsychotics, antidepressants) 

were assessed to analyse the main topics of monitoring. To provide an overview, only the most 

quantitatively described instructions (>20% of the SmPCs per subgroup) were presented in 

the results section. Since the subgroup of psychostimulants (only three drugs) and the mood 

stabilisers (four drugs) were small, only the instructions described in more than half of the 

SmPCs were presented. When more than half of the collected instructions were directed to a 

specific patient group (e.g. diabetics), this was added as additional information.
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Table 1. Systematic Information for Monitoring score (12)

RESULTS

Seventy SmPCs for oral psychotropic drugs were included. At least one monitoring instruction 

was found in 50 (71%) SmPCs. Overall, an average of 3.3 (range 0 - 13) instructions for clinical 

and biomarker monitoring were identified. The SmPCs for psychostimulants contain the most 

instructions for monitoring (8.7) per drug, followed by mood stabilisers (7.3), antipsychotics 

(4.5) and antidepressants (4.1; see Table 2). Anxiolytics, hypnotics and sedatives (0.3) contain 

the least instructions for monitoring, with only six monitoring instructions in 23 SmPCS.

Table 2. Characteristics of instructions for monitoring

Characteristics
Number of 
medicine

Average 
number of 
instructions 
(range) 

Instructions composed of

Monitoring 
of somatic 
parameters 
(%)

Monitoring 
of non-
somatic 
parameters 
(%) 

Clinical 
monitoring 
(%)

Biomarker monitoring 

Physical 
parameters 
(%)

Laboratory 
parameters 
(%) 

All psychotropic drugs 70 3.3 (0 - 13) 36 38 26 80 20

Antipsychotics 19 4.5 (1 - 13) 26 48 26 98 2

Anxiolytics, hypnotics  
and sedatives

23 0.3 (0 - 3) 17 17 67 83 17

Antidepressants 21 4.1 (1 - 9) 44 33 23 30 70

Psychostimulants 3 8.7 (6 - 13) 58 42 0 50 50

Mood stabilisers 4 7.3 (5 - 11) 28 24 48 86 14

Items of 
information

Necessary content 
for score = 1 

Example scoring Score

What to monitor Test is sufficiently specific Cardiovascular examination
Heart rate

0 
1

When to start 
monitoring 

Moment to start monitoring 
is specified

It is recommended to monitor potassium 
periodically
Monitor potassium before start of treatment

0

1

When to stop 
monitoring

Moment when to stop 
monitoring is specified, e.g.:
1. When in reference range 
2. After stopping treatment 
3. After explicit period

Monitor potassium in the beginning  
of treatment 
Monitor potassium two days after initiation

0

1

How frequently 
to monitor

Frequency of monitoring 
is specified

Periodically 
Every three months

0
1

Critical value Critical value is specified Renal function 
Renal function (MDRD <10)

0
1

How to respond Therapy adjustment  
is specified

Monitoring of tardive dyskinesia is advised 
If signs or symptoms of tardive dyskinesia appear 
in a patient, a dose reduction or discontinuation 
should be considered

0
1
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Of all psychotropic drugs, 36% of the instructions concerned clinical monitoring, 38% 

concerned physical parameters and 26% were instructions for laboratory parameters. 

In the individual drug classes, the monitoring instructions were relatively equally divided 

between clinical, physical and laboratory monitoring, except for psychostimulants. For 

psychostimulants, 58% of the instructions concerned clinical monitoring, 42% physical 

monitoring and no laboratory monitoring.

Somatic parameters were the main subject of monitoring (80%) with variation between 

drug categories: instructions for antipsychotics, anxiolytics, hypnotics and sedatives, and 

mood stabilisers existed mostly of somatic monitoring. The high number of instructions for 

psychostimulants was equally divided into somatic and non-somatic monitoring. In contrast 

to other psychotropic drugs, the majority of instructions for monitoring of antidepressants 

aimed to control non-somatic symptoms. It is noteworthy that all instructions that consisted 

of non-somatic monitoring comprised clinical monitoring.

As shown in Table 3, the main reason for monitoring for all psychotropic drugs was to monitor 

for safety (78%). Other reasons for monitoring were drug selection (9%) and dose adjustment 

(5%). For the remaining 19% of the instructions, the reason for monitoring was not specified. 

Dose adjustment was a secondary reason for anxiolytics, hypnotics and sedatives, while for 

all other subgroups drug selection was the secondary reason. In 9 - 34% of the instructions 

within drug categories, a reason for monitoring was not described.

Table 3. Reasons and requirements for monitoring all instructions (N=232) and per drug category 

Differences in monitoring requirements could be distinguished between the monitoring 

instructions. Monitoring was mandatory for 71% of the instructions and was recommended 

for 19%, with only a few instructions (10%) stating that monitoring was recommended or 

mandatory after presentation of clinical symptoms (Table 3). All instructions for anxiolytics 

were mandatory. Antipsychotics had a relatively high number of instructions for monitoring 

that were recommended (35%), followed by antidepressants (13%), psychostimulants (4%) 

and mood stabilisers (3%). Other monitoring requirements (e.g. after clinical presentation of 

Monitoring instructions

Reasons of monitoring (%) Monitoring requirement (%) 

Drug 
selection Safety

Dose 
adjustment

Not 
specified Mandatory Recommended Other

All psychotropic drugs (N=232) 9 78 5 19 71 19 10

Antipsychotics (n=85) 13 85 7 9 60 35 5

Anxiolytics, hypnotics and 
sedatives (n=6)

17 67 33 33 100 - -

Antidepressants (n=86) 6 81 1 19 71 13 16

Psychostimulants (n=26) 4 69 0 31 92 4 4

Mood stabilisers (n=29) 10 55 10 34 79 3 17
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signs or symptoms) were found in instructions for mood stabilisers (17%), antidepressants 

(16%), antipsychotics (5%) and psychostimulants (4%).

An overview of the monitoring instructions is shown in Table 4. No monitoring instructions 

are mentioned for anxiolytics, hypnotics and sedatives, since none of the instructions was 

represented in at least 20% of the SmPCs. Some of the instructions are directed to specific 

patient populations.

Antipsychotics required monitoring of the QT interval (the time from the start of the Q wave 

and the end of the T wave in the heart’s electrical cycle), weight and symptoms or signs of 

hyperglycaemia. For diabetics or patients with risk factors for diabetes, it was also necessary 

to monitor blood glucose. Thereby, it is advised to monitor electrolytes and development of 

tardive dyskinesia. Monitoring of blood pressure was often advised, but it was mandatory 

for the elderly. Ophthalmic examination was advised for patients using phenothiazines (e.g. 

perphenazine), but it was also recommended in SmPCs for some other antipsychotics (e.g. 

flupentixol).

Clinical monitoring of suicidal behaviour, convulsions and blood pressure is mandatory for 

antidepressants. Haematological examination is advised after presentation of symptoms of 

sore throat, fever or other signs of infection. Control of the QT interval was mandatory for 

patients with a cardiac disease or after presentation of signs of heart arrhythmias.

For psychostimulants, monitoring of aggressive or hostile behaviour, blood pressure, 

cardiovascular status, heart rate, neurological signs and symptoms, suicidal behaviour and 

symptoms of anxiety and tics is mandatory.

The SmPCs for mood stabilisers describe monitoring of suicidal behaviour, haematological 

examination, hepatic function and thyroid function as mandatory. Thereby, monitoring of 

drug plasma concentration and renal function was mentioned.

Table 5 shows the applicability of the total number of instructions, and the instructions 

represented >10% of all SmPCs for psychotropic drugs. An average SIM score of 2.0 

(SD=1.7) was found for all instructions for clinical and biomarker monitoring. Two-thirds 

of the instructions were not applicable in clinical practice (66%) based on the SIM score. 

Information on a critical value (84%) or when to stop monitoring (74%) was often missing 

in the instructions. The information mentioned most was when to start monitoring (51%), 

followed by what to monitor (37%) and how frequently to monitor (34%). Of the most 

mentioned instructions, monitoring of the QT interval provided most information with an 

average SIM score of 3.5. However, all instructions for convulsions were considered applicable.

Monitoring of suicidal thoughts and symptoms was most often mentioned throughout 

the SmPCs. These instructions included that monitoring should be started at the start of 

treatment (when to start, 85%) and after dose adjustments (how frequently, 85%). In more 

than half of the instructions, information was missing on when to stop monitoring, when 



3.1

69

Monitoring instructions Number of  
monitoring instructions 
included in SmPCs/total 
number of SmPCs

Specific population (>50%)

Antipsychotics (n=19)

Tardive dyskinesia 11/19

Blood glucose 10/19 Diabetics (70%), patients with  
risk factors for diabetes (50%)

Appropriate monitoring 8/19

QT interval/ECG 8/19

Weight 6/19

Symptoms or signs of hyperglycaemia 5/19

Electrolytes 5/19

Blood pressure 4/19 Elderly (50%)

Ophthalmic examination 4/19

Anxiolytics, hypnotics and sedatives (n=23)

Not specified 0/23

Antidepressants (n=21)

Suicidal behaviour 21/21

Appropriate monitoring 11/21 Patients with increased intraocular 
pressure (64%)

Haematological examination 10/21 Patients with sore throat (70%), fever 
(70%) or other signs of infection (80%)

Convulsions 6/21 Patients with controlled epilepsy (100%)

QT interval/ECG 5/21 Patients with cardiac disease (100%)  
or signs of heart arrhythmias (60%)

Hepatic function 5/21

Blood pressure 5/21

Psychostimulants (ADHD medication and modafinil; n=3)

Aggressive or hostile behaviour 3/3

Blood pressure 3/3

Cardiovascular status 2/3

Heart rate 2/3

Neurological signs and symptoms 2/3

Suicidal behaviour 2/3

Symptoms of anxiety and tics 2/3

Mood stabilisers (n=4) 

Suicidal behaviour 3/4

Appropriate monitoring 3/4

Haematological examination 2/4 

Hepatic function 2/4

Drug plasma concentration 2/4

Renal function 2/4

Thyroid function 2/4 Patients with hypothyroidism (50%) 

Table 4. Instructions for monitoring of psychotropic drugs found in >20% of the SmPCs per drug category 

(>2 instructions for psychostimulants and mood stabilisers), what to monitor and for what population
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to respond (a critical value was missing) and how to respond and specific symptoms for 

monitoring. Therefore, a low average SIM score of 1.8 was found.

In multiple SmPCs, it was mentioned that ‘appropriate monitoring’ was mandatory 

for specific patient populations, for example for patients with a heart condition or with 

increased intraocular pressure. However, what to monitor was not clear in these instructions. 

Consequently, a low average SIM score of 0.4 was found.

For 21% of the psychotropic drugs, assessment of an electrocardiogram was required prior to 

or after administration to prevent the risk of QT interval elongation. Most of the instructions 

for monitoring related to the QT interval or convulsions were applicable. All instructions for 

convulsions were applicable, with an average SIM score of 3.0.

 

DISCUSSION

A mean number of 3.3 instructions for monitoring were found in the SmPCs for psychotropic 

drugs. Although psychotropic drugs are registered for psychiatric indication, most monitoring 

is directed at somatic parameters. However, there are differences between categories. While 

a low number of instructions are described for anxiolytics, hypnotics and sedatives, the 

contrary is found for psychostimulants, mood stabilisers, antipsychotics or antidepressants. 

Antidepressants are the only group of psychotropics where the majority of monitoring 

instructions consisted of non-somatic symptoms. Most instructions provided in the SmPCs 

are mandatory. Two-thirds of the instructions are not applicable in clinical practice.

A major issue concerning the instructions is the low amount of information provided, leading 

to ambiguous instructions. Recently, Warnier et al. (2014) concluded that a clear message on 

QT prolongation was lacking in the SmPCs (13). Of all instructions, we found a relatively high 

SIM score for monitoring of QT prolongation, but necessary information was still missing. 

The description of other instructions is worse. An example of the ambiguous monitoring 

is the instruction for ‘appropriate monitoring’ which was for example directed to patients with 

a heart condition. In none of the instructions was it mentioned what to monitor. Another 

example is the recommendation of electrolytes, sometimes mentioned as ‘periodic electrolyte 

monitoring is recommended’, without additional information to clarify this instruction. 

Clear guidance for monitoring of psychotropic drugs is required and should be provided in 

the SmPCs by the registration authorities, since most instructions are not applicable. If the 

physician is expected to live up to these instructions, there should be clarity about what to 

monitor, when to start monitoring, when to stop monitoring, how frequently to monitor, 

critical values and how to respond. Evidence for monitoring needs, methods and outcomes 

should ideally be provided to explain the rationale for monitoring. In clinical practice, 

guidelines are developed for some psychotropic drugs (e.g. lithium, clozapine) with more 

informative monitoring instructions. These guidelines can be complementary to the SmPCs. 

Professional organisations and regulatory authorities together should try to bridge this gap. 
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On the one hand, it could be debated whether it is clinically relevant to monitor all items stated 

in the SmPCs. On the other hand, additional monitoring should possibly be recommended 

based on recent or known insights. For most psychotropic drugs, monitoring was determined 

as mandatory, leading to additional costs of treatment. To prevent unnecessary costs of 

monitoring or costs by harm to patients, more research is needed to determine the clinical 

relevance for monitoring and to provide applicable instructions.

The ambiguity of the instructions may be due to a concern for liability of the drug company/

registration authorities and prescribers (14). A drug company may be liable if a side effect or 

unexpected reaction occurs outside the monitoring parameter ‘window’. Conversely, if too 

specific, the prescriber could in theory be held liable if he/she did not follow every single 

monitoring parameter. Additionally, it should be noted that it is not an easy task to create 

clear and informative instructions where evidence is poor on coping with risk, such as in the 

situation of QT prolongation.

Some instructions in different SmPCs seemed to be duplicated, for example the warning 

to monitor suicidal behaviour. The information on suicidal behaviour in the SmPCs for 

antidepressants is identical for the different antidepressants. These instructions may have 

been added in these SmPCs by the registration authorities in response to a safety warning 

by FDA’s MedWatch (15).

This study has some strengths and limitations. A strength of this study is that it was 

a descriptive study that specifically examined monitoring instructions of SmPCs for 

psychotropic drugs. We also added whether the instructions were directed to specific patient 

populations. This information reveals that not all monitoring advice is necessary for patients 

without comorbidities. Furthermore, the requirement for monitoring was analysed, providing 

information on the need for monitoring. Insight into the nature of monitoring is provided by 

dividing the instructions between somatic or non-somatic monitoring.

In this article, we investigated instructions present in the SmPCs for oral psychotropic drugs. 

The SmPCs for parenteral formulations were additionally evaluated, but the data are not 

shown, since there were only minor differences. We do not know whether the applicability 

of instructions is similar in other European countries, as, apart from a national procedure, 

medicine can be registered by a centralised, decentralised or mutual recognition procedure 

in Europe. We have no reason to believe the instructions in Dutch SmPCs differ greatly from 

those in other countries, but more research is needed to confirm this.

Differences in SIM scores can be observed compared with Geerts et al. (2012) (10). We did 

not interpret the advice to monitor ‘periodically’ or ‘frequently’ as applicable. The frequency 

should be specified for this item to be applicable. ‘Periodically’ could imply daily, weekly, 

monthly or even yearly. Thereby, Geerts et al. (2012) considered instructions for laboratory 

monitoring applicable when at least three essential items scored one point (the essential 

items being ‘what to monitor’, ‘critical value’ and ‘how to respond’) (10). In contrast, we 

emphasised that a critical value, for example, is not always more important than other items 
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for the applicability. Critical values can often be found in guidelines and can vary among 

patients. The moment of initiation of monitoring can also be essential to prevent harm in 

psychiatric patients, for example by controlling the QT interval prior to prescribing a drug. 

Even though we weighed all items of the SIM score equally and thereby less strictly, still only 

34% of the instructions were considered applicable.

One limitation of this study is the possible subjective evaluation of inclusion of an instruction 

for monitoring. However, instructions were evaluated independently by multiple authors, and 

when doubts were present, consensus was reached. Guidelines were not assessed, since most 

guidelines focused on the indication for the drug, instead of the drug itself. An instruction 

was deemed applicable when a SIM score of ≥3.0 was found. Necessary information could 

still be missing. Although it is also key to monitor the effectiveness of pharmacotherapy, we 

did not include monitoring instructions on effectiveness in this study.

This study provides a review of monitoring instructions for psychotropic drugs. Additional 

monitoring can be necessary when combined with other medicines. For a comorbidity to 

be confirmed, it can be necessary to monitor specific parameters. As comorbidities are 

often known, we did not include monitoring for confirmation of a contraindication as an 

instruction. Liver function and renal function as a contraindication, not presented as an 

instruction, were mentioned in 50 and 34 SmPCs, respectively. It could be debated that 

these should be monitored too.

In conclusion, an average of 3.3 monitoring instructions was found for psychotropic drugs. 

Strikingly most monitoring instructions involved somatic parameters. Monitoring is mandatory 

for 71% of the instructions for clinical and biomarker monitoring. The main reason is for 

patient safety compared with dose adjustment or drug selection. There is an urgent need 

for clear instructions to prevent harm. Despite the need for guidance on how to perform 

clinical and biomarker monitoring, we found that necessary information for clear instructions 

was missing in the majority of the instructions (66%). For monitoring in clinical practice, 

it is therefore important that more informative instructions are provided by professional 

organisations and the regulatory authorities.
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Appendix 1: Medication classes and ATC codes

Medication classes ATC codes

Antipsychotics N05A excl. N05AN

Anxiolytics, hypnotics and sedatives N05B + N05C

Antidepressants N06A

Psychostimulants N06B

Mood stabilisers N03AF01, N03AG01, N03AX09, N05AN



CHAPTER 3.2

Patient monitoring: the hidden costs of  
treatment with antipsychotics 

Mariëtte Nederlof, Geert W. Frederix, Lennart J. Stoker,  

Wouter W. van Solinge, Toine C.G. Egberts, Eibert R. Heerdink

Br J Clin Pharmacol. 2016 Aug;82(2):570-2



78

ABSTRACT

Background

Antipsychotics are an important treatment option for patients with schizophrenia. Drug 

treatment costs not only comprise the costs of the drug itself but also the costs of monitoring 

the patient. During treatment patients need to be monitored to determine the effectiveness 

and safety of pharmacotherapy. We assess the proportion of patient monitoring costs as a 

part of antipsychotic treatment costs in patients with schizophrenia.

Methods

Monitoring instructions were extracted from the Summary of Product Characteristics (SmPC) 

and monitoring was defined as a statement to do something prior to or during drug use. Total 

drug treatment costs were determined as the sum of drug costs and patient monitoring costs. 

Drug costs were acquired from the Dutch Healthcare Institute by selecting the lowest price 

using the Defined Daily Dose during one year of treatment including the pharmacy dispensing 

fee. Patient monitoring costs were calculated for laboratory and physical tests. Unit prices 

for laboratory tests were obtained using prices from the Dutch Healthcare Authority 2014 

including laboratory order costs. Costs for physical tests were calculated based on costs for 

the specific test or for a consultation. Costs for a consultation were obtained from the Dutch 

guidelines for cost research, methods and standard price units for economic evaluations in 

health care.

Results

Mean drug treatment costs were €461 (range €100 - €1660) per drug per year, with 

a proportion of minimal required patient monitoring costs ranging from 0 to 83%. Over 

one third of antipsychotics (37%) had a proportion of >20% mandatory monitoring costs.  

A proportion of 0% and 0 - 20% was found for 47% respectively 16% of the antipsychotics. 

The proportion of patient monitoring costs was highest for olanzapine (83%; €230/€277), 

clozapine (70%; €412/€590) and risperidone (47%; €47/€100).

Conclusion

Total drug treatment costs consisted of >20% mandatory monitoring costs for over one 

third of all antipsychotics. Proportions may increase when patents expire. We advocate to 

use drug treatment costs including monitoring costs for decision making in clinical practice 

for antipsychotics.
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BACKGROUND

Antipsychotics are an important and frequently used treatment option for patients with 

schizophrenia. During treatment patients need to be monitored to determine effectiveness 

and safety, therefore total drug treatment costs also include the costs of patient monitoring. 

In this study we assess the proportion of patient monitoring as a part of antipsychotic 

treatment costs in patients with schizophrenia.

METHODS

All oral formulations of antipsychotic agents with a European or Dutch marketing authorisation 

and available in the Netherlands in April 2014 were included in this study. Patient monitoring 

instructions vary among antipsychotic drugs and were found in the most recent Summary 

of Product Characteristics (SmPC) at the website of the Dutch Medicines Evaluation Board 

or European Medicines Agency by searching on the generic name (1). Patient monitoring 

was defined as a statement to do something prior to or during drug treatment, including 

measurements of (possible) side effects and comorbidities. Instructions mentioned in multiple 

sections of the SmPC were combined. Monitoring instructions for combinations of drugs, 

intoxications or directed specifically at either newborns or pregnant women were excluded. 

The decision to prescribe antipsychotics depends on the evidence, experience and known 

safety for these specific patient populations. Monitoring during intoxications depends on the 

severity of the intoxication and is not of influence during regular treatment. Confirmation of 

contraindications was not regarded as monitoring. Based on the wording of each instruction, 

the requirement for monitoring was determined as ‘mandatory’ or ‘advised’. Whether 

monitoring was directed at all patients or a specific patient population was assessed. The 

monitoring frequency was determined based on the information provided. When missing, 

a minimum of once and maximum of four times a year was used based on consensus of the 

authors. Monitoring that is solely performed by observation was not incorporated into the 

analysis. These parameters are expected to be assessed during regular visits and would not 

result in additional differences in costs.

Total drug treatment costs were determined as the sum of drug costs and patient monitoring 

costs. Drug costs were acquired from the Dutch Healthcare Institute website by selecting the 

lowest price using the Defined Daily Dose during one year of treatment including the pharmacy 

dispensing fee (€12 for a first and €6 for a repeat dispensing) (2). Unit prices for laboratory 

tests were obtained using the reference prices from the Dutch Healthcare Authority (NZA) 

2014 including laboratory order costs (€11) per point of time (3). Costs for physical tests were 

calculated based on costs for the specific test or for a consultation with a general practitioner  

or medical specialist (3,4). Costs for a consultation were obtained using the Dutch guidelines 

for cost research, methods and standard price units for economic evaluations in health care (4). 

Reference prices for outpatient clinics were based on a consultation in a general hospital (4).
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RESULTS

Marked variations in the proportion of patient monitoring within antipsychotic drug 

treatment costs are shown in Table 1 (range 0 - 83%). Mean drug treatments costs were 

€461 (range €100 - €1660) per drug per year, with a proportion of mandatory monitoring 

costs >20% among 37% of the antipsychotics. A proportion of 0% and 0 - 20% was found 

for 47% and 16% of the antipsychotics, respectively. The proportion of patient monitoring 

costs was highest for olanzapine (83%; €230/€277), clozapine (70%; €412/€590) and 

risperidone (47%; €47/€100). For some antipsychotics, the share of mandatory monitoring 

is low; however, advised monitoring and monitoring for specific patient groups can lead to 

additional costs. For example, for aripiprazole, monitoring costs range from €47 to €187 for 

patients with diabetes or bipolar mania. Patient monitoring instructions with the highest 

cost impacts were consultations with a medical specialist (€64, e.g. for an ophthalmic 

examination) or a general practitioner (€28, e.g. for a physical examination). Additionally, 

electrocardiograms (€33) and blood glucose measurements (€8) had an influential share in 

monitoring costs.

CONCLUSION

Total drug costs consisted of >20% mandatory monitoring costs for over one-third of all 

antipsychotics based on minimal required patient monitoring. The proportion of patient 

monitoring costs may increase when patents expire, as the average price of the drugs then 

declines. Total drug treatment costs can be greatly influenced by mandatory and recommended 

monitoring instructions and may differ among specific patient groups. The proportion of 

monitoring costs within total drug costs is shown for patient monitoring of antipsychotics 

in The Netherlands. This principle is generalisable to other medicines and countries where 

monitoring is of importance. Due to the high share of patient monitoring costs, we advocate 

the use of total drug treatment costs in decision making for clinical practice.
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ABSTRACT 

Background

Clinical practice guidelines (CPGs) for the treatment of bipolar disorder (BD) aim to provide 

guidance to health care professionals on monitoring of patients using lithium. The objective 

of this study was to assess the clarity of presentation and the applicability of monitoring 

instructions for patients using lithium in CPGs for treatment of BD. 

 

Methods

CPGs for the treatment of BD were selected from acknowledged professional organisations 

from multiple continents. These CPGs were rated on clarity of presentation and on 

applicability of lithium monitoring instructions using the AGREE II tool. In addition, the 

applicability of monitoring instructions itself was assessed according to the Systematic 

Information for Monitoring (SIM) score. Monitoring instructions were considered applicable 

when a SIM score of ≥3 was found. 

Results

The clarity of presentation from six out of the nine assessed CPGs was good (>70%) using 

the AGREE II tool. Only one CPG scored >70% on applicability. Description of resource 

implications, and facilitators and barriers with regard to monitoring were most often missing. 

All CPGs contained instructions for monitoring of lithium serum levels, renal and thyroid 

function. Information provided in monitor instructions (n=247) was in general applicable for 

clinical practice (77%) based on the SIM-score. Overall, an average SIM score of 3.2 (SD=1.3) 

was found. 

Conclusions

Improvement of the applicability of CPGs is recommended and can be established by 

describing resource implications of monitoring and facilitators and barriers to monitoring. 

In addition, information about critical values and instructions how to respond to aberrant 

monitoring parameters is needed. In this way, CPGs may aid health care professionals better 

in monitoring patients using lithium. 



4.1

87

BACKGROUND

Lithium is used in the treatment and prevention of mood episodes for patients with bipolar 

disorder (BD), as well as an augmenting strategy for patients with treatment resistant 

depression (1,2). Adequate monitoring of lithium treatment is essential in order to assess, 

on the level of the individual patient, the balance between efficacy and side effects, and 

to adjust the treatment if necessary (3). Lithium has a narrow therapeutic index with a high 

inter- and intra-individual variable dose-concentration relationship. High lithium levels 

increase the risk of side effects and intoxication, rendering patient monitoring even more 

important than for most other drugs (4). Known long-term side effects of lithium treatment 

include the development of renal impairment and hypothyroidism (5). For the early 

identification of patients with an increased risk of these side effects, regular measurement 

of biomarkers is considered standard of care. 

Clinical practice guidelines (CPGs) provide guidance to health care professionals on patient 

monitoring (6,7). CPGs thus aim to bridge the gap between clinical research and clinical 

practice and to aid health care professionals in evidence-based decision making (7). The 

definition of a good quality guideline has been put forth as: “the confidence that the 

potential biases inherent in guideline development have been addressed adequately and that 

the recommendations are both internally and externally valid (i.e. supported by evidence 

and applicable to target populations), and are feasible for practice” (8). In addition to the 

quality of the monitoring instructions in CPGs, it is important that monitoring instructions 

are easily identifiable and applicable for health care professionals. In a recent study from our 

research group, 74% of lithium prescribers stated that their monitoring policy was based on 

a guideline or an institutional protocol (9).

To be applicable for health care professionals, it is important to address which and how 

clinical or biomarker parameters need to be monitored. Information is needed on when to 

start monitoring, when to stop monitoring, how frequently to monitor, what critical values 

are and how to respond to these values (10,11). CPGs should preferably include monitoring 

parameters that are specific, sensitive, accessible, affordable, applicable, and that give early 

results to be able to intervene (12). Previous studies by our group revealed that instructions 

for monitoring in Summary of Product Characteristics of (psychotropic) drugs in general were 

often found to be too ambiguous to be applicable in clinical practice (13,14). The applicability 

of monitoring instructions for patients using lithium in CPGs for treatment of BD is still 

unknown. 

The objective of this study was to assess the clarity of presentation and the applicability of 

monitoring instructions for patients using lithium in CPGs for treatment of BD.  
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METHODS

Identification and selection of clinical practice guidelines for BD 

A search of clinical practice guidelines on lithium treatment in BD was performed by exploring 

the literature databases Pubmed, Embase, the guideline-specific databases Guideline 

International Network (GIN) and National Guideline Clearinghouse (NGC) and by using a 

general search engine (Google). Furthermore, websites of chapters of the International Society 

for Bipolar Disorders (ISBD) were examined. “Lithium”, “bipolar disorder” and “guideline” 

were used as search terms (Appendix 1). In addition to this literature search, prescribers of 

lithium participating in an online survey from our research group were requested to report 

guidelines that they use for monitoring of patients using lithium (9). 

CPGs had to meet four criteria to be selected for assessment in the present study. First, a 

statement that the publication was indeed a guideline. Second, the scope of CPGs should 

include sections on lithium treatment. Third, full texts needed to be available in the public 

domain. Finally, for the understanding of the authors, the guideline needed to be written 

in English, Dutch or German. CPGs reporting solely on treatment during pregnancy and 

lactation, or on toxicology were excluded. 

As CPGs could have been revised, websites of publishing societies were assessed to select the 

most recent version. Retrieved articles were scanned for selection on title and abstract and if 

needed full texts by two authors independently (MN and AB). Inconsistencies between these 

authors were resolved by consulting a third author (EH) and were discussed until consensus 

was reached. 

The authors were of opinion that including all CPGs was unnecessary and even would 

reduce clarity of results. To determine which CPGs were essential to be included, selected 

CPGs were discussed by three authors (MN, EH and AE). The authors reviewed all CPGs and 

selected guidelines that were: a) from the major international societies; b) countries with a 

well-established CPG; c) from multiple continents. A maximum of one national guideline per 

country was included.  

Clarity of presentation and applicability of CPGs 

To assess the clarity of presentation and the applicability of the sections about monitoring 

instructions in CPGs (Figure 1), relevant parts of the Appraisal of Guidelines Research and 

Evaluation Instrument (AGREE) II were used (15). Two domains (domain 4 and 5) with in total 

7 items of the AGREE II scoring tool were scored by two authors (MN, EH), consisting of the 

domains ‘clarity of presentation’ and ‘applicability’:

4. Clarity of Presentation:  

I. The recommendations are specific and unambiguous;

II. The different options for management of the condition or health issues are clearly presented;

III. Key recommendations are easily identifiable.
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5. Applicability:

I. The guideline describes facilitators and barriers to its application;

II. The guideline provides advice and/or tools on how the recommendations can be put into  

 practice;

III. The potential resource implications of applying the recommendations have been considered;

IV. The guideline presents monitoring and/or auditing criteria.

Each item (e.g. 4.II) was scored was based on a 7-point scale (ranging from 1 to 7). Final 

scores were calculated as percentage of the maximum (18 and 24) possible score. 

In this way, the clarity of presentation and applicability of the complete text in the CPG 

about lithium monitoring instructions was assessed and thus not of the individual monitoring 

instructions.

 
Figure 1: Assessment of Clinical Practice Guidelines for treatment of Bipolar Disorder using the AGREE II 

tool and Systematic Information for Monitoring (SIM) score 

Clinical Practice Guideline  
for treatment of bipolar disorder 

Text about monitoring of patients using lithium 

Monitoring instruction 1

Monitoring instruction 2

Monitoring instruction 3

Table 1: Monitoring instructions 
Monitoring parameter Frequency 
Parameter 1
Parameter 2
Parameter 3

Next topic

AGREE II tool

SIM score

SIM score

SIM score

SIM score
SIM score
SIM score
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Collection and classification of monitor instructions for patients using lithium in CPGs 

All individual monitoring instructions for patients treated with lithium were collected from 

CPGs by reading the complete guidelines that were included. A monitoring instruction was 

defined as an instruction to do something prior to or during the use of lithium. Monitoring 

instructions for diagnosis or assessment of BD and, possible comorbidities were not included 

in our analysis. After collecting the monitoring instructions from CPGs, the instructions were 

classified in four ways. 

First, a distinction was made between monitoring for patients using lithium only or for all 

patients treated for BD and whether instructions were directed at a specific patient population 

(e.g. patients aged >40 years).

Second, a distinction was made between monitoring at baseline (i.e. before or at start of 

treatment) and during maintenance treatment. Monitoring after start of lithium treatment 

was classified as maintenance monitoring. If the monitoring timing was unknown, both 

monitoring at baseline and during maintenance therapy was selected. 

Third, the requirement for monitoring was classified as either mandatory (e.g. “should be 

monitored”), recommended (e.g. “it is recommended to monitor”) or in special circumstances 

(e.g. “monitor in case of development of polyuria”) based on the wording of the instructions.

Fourth, the applicability of monitoring instructions for patients using lithium was assessed 

according to the Systematic Information for Monitoring (SIM) score (Appendix 2) (13,16). 

The SIM score rates monitoring instructions on six items of information, namely: ‘what to 

monitor’, ‘when to start monitoring’, ‘when to stop monitoring’, ‘how frequently to monitor’, 

‘critical values of the parameter’ and ‘how to respond’. Each item of information yielded a 

score of 0 (information is not clearly described) or 1 (information is clearly described), leading 

to a total SIM score between 0 and 6. Monitoring instructions with a score of ≥3 were 

considered applicable (16). 

All monitoring instructions were collected and classified by two authors independently (MN, 

AB). Inconsistencies were discussed with a third author (EH) until consensus was reached.

Data analysis

Instructions were divided into instructions on monitoring of lithium serum levels and 

instructions on monitoring of clinical and biomarker parameters. Instructions on lithium 

serum level monitoring were presented in more detail, providing information on target serum 

levels, point in time of blood sampling for serum level obtainment, frequency of monitoring, 

and factors requiring additional monitoring. 

The number of CPGs scoring >70% of the maximum score was calculated for the domains 

‘clarity of presentation’ and ‘applicability’. 

For each CPG, the total number of monitoring instructions, average SIM score (range) and 

proportion of instructions considered applicable (SIM≥3) were calculated. Furthermore, it 

was assessed which items were missing most often in monitoring instructions.
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RESULTS

Characteristics, clarity of presentation, and applicability of CPGs

Our search strategy resulted in a total of 31 CPGs after applying the ex- and inclusion criteria, 

of which sixteen were retrieved from Pubmed, ten from Embase, four were found using the 

Google search and one from the website of a chapter of the ISBD. Some of these guidelines 

were available in multiple literature databases. The authors agreed that nine CPGs were 

essential to include based on the selection criteria (Appendix 3). 

Of the CPGs, two were published between 2005 to 2010, five between 2010 to 2015 and 

two after 2015. Three of the organisations that published the CPGs were localised in Europe, 

two in North America, one in Asia, one in Australia/New Zealand and two were global. The 

scope of most CPGs was the treatment of BD (n=7), for one CPG mood disorders in general 

and one on safety monitoring of BD.

The clarity of presentation in most CPGs was good according to the assessment questions of 

the AGREE II scoring tool (Table 1). Six out of the nine guidelines scored >70% of the maximum 

score. Most recommendations were specific and unambiguous (overall mean percentage of 

maximum score: 69%). Different options for management of the condition or health issue 

were clearly presented (67%). As many CPGs aimed to highlight certain recommendations 

by using tables, boxes, figures or clear headings, key recommendations were easily to 

identify (67%). Especially the Dutch and the German guideline clearly presented monitoring 

instructions and can be used as an example to improve the clarity of presentation of CPGs. 

Scores for the applicability of CPGs were lower compared to the clarity of presentation, 

with only one guideline scoring >70% of the maximum score. Especially information on the 

resource implications of monitoring was scarce (31%). Also, information on facilitators and 

barriers to monitoring was limited (35%). Tools and advise were occasionally provided on how 

monitoring can be performed in clinical practice (43%). Monitoring and auditing criteria were 

present (48%), but could be more elaborated in CPGs. The NICE guideline scored highest on 

total applicability according to the AGREE II scoring tool (88% of the maximum score).

Lithium monitoring instructions 

In every CPG, instructions for monitoring of the lithium serum concentration were found, 

which are presented in Table 2. Target lithium serum levels varied among guidelines, with 

an overall range of 0.4 - 1.5 mmol/L. Most guidelines provided specific instructions for 

monitoring of lithium serum levels during different phases of treatment, mostly during 

acute and maintenance treatment. If target serum levels were differentiated, guidelines 

recommended a higher target range during acute treatment. Some guidelines gave 

additional recommendations for elderly or patients with low lithium tolerance. Point in time 

for determination of serum levels differed between guidelines, with ±12h after the last 

dose as the most frequent recommendation. Frequencies of serum level monitoring during 
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maintenance varied between every three months to a different schedule of after six, twelve 

and twenty-four months. Often special circumstances were mentioned requiring additional 

monitoring. Lithium monitoring instructions were determined applicable in all guidelines with 

a SIM-score of 4 or 5. 

Monitoring of additional physical and laboratory parameters before and during 

lithium use 

In total, 247 monitoring instructions were found for monitoring of patients using lithium in 

all CPGs for BD with an average of 27 instructions (range 4 - 61) per CPG. The content of 

monitoring instructions varied between guidelines (Table 3). 

Abbreviation  
Clinical Practice  
Guideline  
(Appendix 3) Country

AGREE II scoring tool

Clarity of  
presentation*

Percentage 
of maximal 

scoring Applicability†

Percentage  
of maximal  

scoring

4.I 4.II 4.III 5.I 5.II 5.III 5.IV

APA (17,18) United States 5 4 3 50 2 2 2 4 25

CANMAT (19-22) Canada 5 6 5 72 2 4 2 4 33

DGBS (23) Germany 6 7 5 83 2 2 3 4 29

ISBD (24) Global 5 5 6 72 6 6 5 3 67

JSMD (25) Japan 5 3 5 56 2 2 2 3 21

NICE (26) United Kingdom 6 6 5 78 6 6 7 6 88

NVvP (27) The Netherlands 6 6 6 83 2 3 2 4 29

RANZCP (28) Australia & New Zealand 6 5 6 78 5 5 2 4 50

WFSBP (29-31) Global 2 3 4 33 1 2 1 3 13

Overall mean  
percentage

69 67 67 - 35 43 31 48 -

Table 1: Scoring of individual Clinical Practice Guidelines according to the specific items of two main 

domains of the AGREE Instrument

*4.I: The recommendations are specific and unambiguous; 4.II: The different options for management of the condition 
or health issue are clearly presented; 4.III: Key recommendations are easily identifiable.
†5.I: The guideline describes facilitators and barriers to its application; 5.II: The guideline provides advice and/or 
tools on how the recommendations can be put into practice; 5.III: The potential resource implications of applying the 
recommendations have been considered; 5.IV: The guideline presents monitoring and/or auditing criteria. Highest 
scoring CPGs per domain and overall were indicated in bold.
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Table 2: Target lithium serum levels and monitoring strategy in Clinical Practice Guidelines 

Clinical Practice 
Guideline 
(Appendix 3)

Target  
lithium serum levels

Timing of  
lithium serum 
level monitoring

Frequency of 
lithium serum level 
monitoring during 
maintenance

Additional 
monitoring 
required  
in case of

SIM 
score

APA (17,18) A:  0.5 - 1.2 mmol/L
M: 0.6 - 0.8 mmol/L
Elderly: 0.4 - 0.6 mmol/L 

Steady-state levels are 
likely to be reached 
±5 days after dose 
adjustment. 
(dose frequency:  
divided doses)

- 1-3 4

CANMAT (19-22) M: 0.8 - 1.1 mmol/L Serum levels (trough 
level, ±12 hours after 
last dose) should be 
obtained ±5 days after 
dosage adjustment

Every three to six months - 4

DGBS (23) A: 0.8 - 1.2 mmol/L
M: 0.6 - 0.8 mmol/L

Before morning 
medication, 12h serum 
level (dose frequency: 
twice a day)

Every three to six months 4-6 5

ISBD (24) - Levels at steady state 
(>5 days) ±12h after  
the last dose

Every three to six 
months and as clinically 
indicated, and after dose 
adjustments

2, 7, 8 4

JSMD (25) Manic episode: 1.0 mmol/L
Therapeutic concentration: 
0.4 - 1.0 mmol/L 

Before taking the drug 
(at its lowest value or 
trough value) 

At least two to four times 
a year and after dose 
adjustments

2, 5, 7-10 4

NICE (26) First lithium prescription:  
0.6 - 0.8 mmol/L
After a relapse during lithium 
treatment or experiencing 
subthreshold symptoms  
with functional impairment:  
0.8 - 1.0 mmol/L

- Every three months 
during the first year;  
then every six months

1, 3-5, 8-10 5

NVvP (27) A: 0.8 - 1.2 mmol/L 
M: 0.6 - 0.8 mmol/L 
Low tolerance: 
0.4 - 0.6 mmol/L

12 hours after  
the last dose 
(dose frequency:  
once a day)

Three to six months  
after start, then every  
six months

2, 8, 10 5

RANZCP (28) A: 0.8 - 1.2 mmol/L 
M: 0.6 - 0.8 mmol/L

Trough level,  
12h after last dose
(dose frequency:  
once a day)

At initiation, six months, 
twelve months and  
24 months 

2, 4, 6, 8, 10 5

WFSBP (29-31) A: 0.8 - 1.3 mmol/L 
M: 0.4 - 0.75 mmol/L

- Every three to six months 7, 8 5

A = Acute treatment; M = Maintenance treatment. 1. During (hypo)mania; 2. Whenever toxicity symptoms are present 
or suspected; 3. If the serum level is near the upper target level; 4. In older patients; 5. Patients with (suspected) 
incompliance of taking the drug; 6. When the patient is likely to suffer dehydration or in case of fluid loss; 7. Whenever 
the clinical status changes, physical health issues appear or ADEs emerge; 8. After start, stop or dosage change of 
medication interacting with lithium; 9. Patients who have poor symptom control or signs of ineffectiveness; 10. 
Patients with or who are at risk of impaired renal or thyroid function, raised calcium levels or other complications or 
comorbid disorders.
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Table 3: Monitoring instructions in Clinical Practice Guidelines for bipolar disorder

Clinical Practice 
Guideline 
(Appendix 3)

APA
(17,18)

CANMAT 
(19-22)

DGBS 
(23)

ISBD 
(24)

JSMD  
(25)

NICE
(26)

NVvP 
(27)

RANZCP 
(28)

WFSBP 
(29-31)

Physical parameter B M B M B M B M B M B M B M B M B M

Height A A A A*

Bodyweight A A A A A L A A A A*/L A A

BMI L A A A A

Waist circumference A A A*/L A A

Blood pressure A A A A A A A*/L A A

Pulse A L* L* A A A A*/L

ECG L* A* A L* L* L* A A* A* A

Pregnancy test L A* A* A* A* A* A* L

Renal function L L A L A L A A*/L A*/L A*/L L L

Creatinine L A A L A L A L A A*/L L L

eGFR A L L L L L A A*/L L L L L

Urea L A L A L A A*/L A L

Albumin A A*/L

Thyroid function L L L A A L L A L A A*/L A A*/L L L

TSH A L L L L L L A A*/L L L

T4 L A* A*

T3 L

Anti-thyroid 
autoantibodies

A* A* A

Parathyroid function 

PTH L* L* A* A* L L

Electrolytes A A L A L A L A A*/L A A*/L

Sodium L L L* L* A A*/L

Potassium L* L* L L A A*/L

Calcium L L L L L L L L A A*/L L L

Metabolic 
parameters 

(Fasting) glucose A A A A A A A A*/L A A

Lipid spectrum A A A A A A A A*/L A A

Total cholesterol A A A A*/L

Triglycerides A A A A*

HDL A A A A*/L

LDL A A A A*/L

vLDL A
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Clinical Practice 
Guideline 
(Appendix 3)

APA
(17,18)

CANMAT 
(19-22)

DGBS 
(23)

ISBD 
(24)

JSMD  
(25)

NICE
(26)

NVvP 
(27)

RANZCP 
(28)

WFSBP 
(29-31)

Hepatic function A A A A A A A A* A A*

ASAT A A*

ALAT A A*

ALP A A*

gGT A A*

Bilirubin A

Haematological 
parameters

Full blood count L A A A L* A L A A* A A*

Haemoglobin A A A*

Haematocrit A A*

Leukocytes A A A*/L A* A*

Leukocyte 
differentiation

A A A*/L

Thrombocytes A A*

B = baseline; M = maintenance;  L = for patients using lithium; A = for all pharmacologically treated BD patients,  
* = on indication or for specific patient populations;  black is mandatory, white is recommended or other. 
ALAT = alanine aminotransferase; ALP = alkaline phosphatase; ASAT = aspartate aminotransferase; eGFR = estimated 
glomerular filtration rate; TSH = thyroid stimulating hormone; T4 = thyroxine; PTH = parathyroid hormone
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Parameters of renal and thyroid function needed to be monitored according to all guidelines, 

although differences were noticeable with regard to specific biomarkers. Besides renal and 

thyroid function, monitoring of bodyweight, blood pressure, electrolytes, hepatic function 

and full blood count were most frequently mentioned. A pregnancy test for baseline 

monitoring of female patients was mentioned in many CPGs. 

Most instructions were formulated in a way that monitoring was mandatory (n=178, 72%), 

others were recommended (n=26, 11%) or on indication (n=43, 17%). Only in the ISBD, 

Japanese and APA guidelines most monitoring instructions were recommended. In the Dutch 

guideline, several parameters only needed to be monitored during maintenance treatment 

if clinically indicated. The CPGs of CANMAT, NvVP, NICE and RANZCP contained many 

mandatory parameters to be monitored for all patients with BD. In the ISBD guideline many 

baseline parameters were recommended to be monitored. Instructions rarely mentioned in 

guidelines are presented in Appendix 4. 

 

Seventy-seven percent of all monitoring instructions were applicable in clinical practice  

(Table 4). Most instructions provided information on what the monitor (199/247; 81%), 

when to start monitoring (203/247; 82%) and the monitoring frequency (204/247; 83%). 

Information least available in monitor instructions was a critical value (43/247; 17%), when to 

stop monitoring (86/247; 35%) and how to respond to a value (46/247; 19%).

Table 4: Scoring of individual Clinical Practice Guidelines according to the Systematic Information for 

Monitoring score 

Clinical practice 
guideline 
(Appendix 3)

Number of 
instructions

What to 
monitor 
(%)

When  
to start 
monitoring 
(%)

When  
to stop 
monitoring 
(%)

How 
frequently 
to monitor 
(%)

Critical  
value  
(%)

How to 
respond 
(%)

Average 
SIM-score 
(SD)

SIM-score  
≥3 (%)

APA (17,18) 13 77 92 69 8 23 31 3.5 (0.7) 92

CANMAT (19-22) 32 78 81 63 78 22 25 3.5 (1.4) 78

DGBS (23) 40 70 95 53 70 13 8 3.0 (1.2) 75

ISBD (24) 22 86 91 64 82 5 27 3.5 (1.1) 86

JSMD (25) 4 100 25 0 25 25 0 1.8 (1.5) 25

NICE (26) 25 72 56 12 100 8 32 2.8 (1.1) 60

NVvP (27) 61 98 98 3 100 25 11 3.4 (0.7) 98

RANZCP (28) 44 73 70 39 73 23 23 3.0 (1.6) 61

WFSBP (29-31) 5 60 20 0 60 20 20 1.8 (3.7) 20

All instructions 247 81 82 35 83 17 19 3.2 (1.3) 77
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DISCUSSION

Most CPGs presented monitoring instructions clearly. Instructions could be easily detected 

as guidelines often presented monitoring instructions in boxes, figures, or tables. Still, 

the applicability of CPGs on monitoring can be improved. A previous study assessing the 

management of lithium intoxications found the applicability of guidelines to be poor (32). A 

limited applicability may not only concern guidelines for BD or lithium treatment; a review 

of guideline quality found scores of the applicability of guidelines to be poor in general (7). 

Scores for clarity of presentation were relatively lower compared to guidelines included in 

that review, although these may not be completely comparable as our study focused on 

the clarity of patient monitoring instructions instead of an overall guideline (7). For future 

development of (updates of) guidelines, applying the AGREE II tool for the guideline and a 

SIM score for monitoring instructions before publishing may help to identify items requiring 

additional refinement. According to our assessment, a more extensive description of resource 

implications, facilitators, and tools could be established by describing monitoring costs and 

providing checklists. 

CPGs contained variable instructions for monitoring of patients using lithium. Instructions 

on monitoring of lithium serum levels were present in all guidelines, although target levels 

and frequency of monitoring varied between guidelines. Additional physical and laboratory 

monitoring parameters concerned renal and thyroid function, with varying additional 

parameters mentioned among CPGs. An overview of monitoring instructions for lithium 

serum levels, renal and endocrine tests was previously provided by Malhi et al.  (33). In 

the present study, an overview in Table 3 was given of additional monitoring parameters 

providing insight into the variability of patient monitoring in guidelines. 

The results of our study suggest that, the validity of monitoring parameters for patients using 

lithium presented in guidelines remains uncertain. To assess the validity, a literature review is 

recommended, although evidence for an optimal monitoring schedule may be missing (34). 

Research into effectiveness and limitations of patient monitoring may help to establish more 

evidence-based instructions. The overview in Table 2 and 3 can help to assess differences 

between guidelines and inspire professional organisations or researchers to investigate what 

parameters should be assessed when monitoring patients using lithium. 

 

Furthermore, including information on critical values and how to respond to deviating values 

may further improve the applicability for clinical practice (35). The CPG of the American 

Psychiatric Association included a preface mentioning the guideline was ‘not intended to 

be construed or to serve as a standard of medical care’, but should be considered as a 

guideline only (17). Guidelines should indeed be used to ‘guide’ health care professionals, and 

it should always be assessed if the monitor instructions are applicable to a specific patient. 

For many monitoring instructions, research evidence on how to adequately monitor patients 
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is missing (34). Studies to define the number of patients needed to be monitored to improve 

the efficacy or to prevent side effects are needed (36). Ideally, these instructions should be 

personalised, as some parameters are only needed to be monitored within specific patient 

populations (37). 

The scope of guidelines differed, some were directed at BD, at mood disorders in general or 

on the safety monitoring of BD treatment. The scope of CPGs may influence the robustness 

of development and focus on instructions for patient monitoring. Other factors influencing 

clarity of presentation and applicability of CPGs and applicability of monitor instructions may 

be the duration of existence since development of the guideline. It is expected that CPGs with a 

longer history are more established and may therefore have more informative instructions (7). 

Additional factors may be financial support, basis of recommendations (evidence based or 

expert opinion) and country specific factors such as availability of resources for monitoring. 

CPGs were rigorously assessed, resulting in generation of recommendations to improve the 

quality of CPGs and monitoring instructions for patients using lithium.

A difficulty in rating CPGs was experienced during analysis using the AGREE II tool, especially 

regarding the clarity of presentation. Applying scores based on AGREE II tool remained 

partly subjective, although differences between assessors were discussed until consensus. 

Differences noticed between the assessors were only minor, therefore scores were considered 

accurate. 

Some items included in the AGREE II score or SIM-scores may be relatively more important for 

the applicability in clinical practice compared to other items. No additional weight was given 

to individual items of the AGREE II tool or SIM score, as we did not intend to assess ‘the best 

CPG’, but to provide recommendations for improvement. 

If CPGs are improved, quality of patient monitoring by health care professionals may improve 

in clinical practice as many health care professionals state to use guidelines for monitoring (9). 

Thereby, the CPGs will better ‘guide’ health care professionals. 

In conclusion, improvement of the applicability of CPGs is needed, and can be established 

by describing resource implications of monitoring and facilitators and barriers to monitoring. 

In addition, information of critical values and how to respond on aberrant parameters in 

monitoring instructions is needed. In this way, CPGs may aid health care professionals better 

on how to monitor patients using lithium. 

 



4.1

99

REFERENCES

1.  Severus E, Taylor MJ, Sauer C, Pfennig A, Ritter P, Bauer M, et al. Lithium for prevention 

of mood episodes in bipolar disorders: systematic review and meta-analysis. Int J Bipolar 

Disord. 2014 Dec 20;2:15. 

2.  Abou-Saleh MT, Müller-Oerlinghausen B, Coppen AJ. Lithium in the episode and suicide 

prophylaxis and in augmenting strategies in patients with unipolar depression. Int J 

Bipolar Disord. 2017 Dec;5(1):11. 

3.  Vries T de, Henning R, Hogerzeil H, Fresle D. Guide to Good Prescribing A practical 

manual. 3rd ed. Geneva: World Health Oganization; 1994. 

4.  Haussmann R, Bauer M, von Bonin S, Grof P, Lewitzka U. Treatment of lithium 

intoxication: facing the need for evidence. Int J Bipolar Disord. 2015 Dec;3(1):23. 

5.  Gitlin M. Lithium side effects and toxicity: prevalence and management strategies. Int J 

Bipolar Disord. 2016 Dec 1;4(1):27. 

6.  Vromans L, Doyle G, Petak-Opel S, Rödiger A, Röttgermann M, Schlüssel E, et al. 

Shaping medicinal product information: a before and after study exploring physicians’ 

perspectives on the summary of product characteristics. BMJ Open. 2013 Aug 

21;3(8):e003033. 

7.  Armstrong JJ, Goldfarb AM, Instrum RS, MacDermid JC. Improvement evident but still 

necessary in clinical practice guideline quality: a systematic review. J Clin Epidemiol. 

2017 Jan;81:13-21. 

8.  Guidelines I of M (US) C on S for DTCP, Graham R, Mancher M, Wolman DM, Greenfield 

S, Steinberg E. Trustworthy Clinical Practice Guidelines: Challenges and Potential. 

National Academies Press (US); 2011.

9.  Nederlof M, Heerdink ER, Egberts ACG, Wilting I, Stoker L. J, Hoekstra R, et al. 

Monitoring of patients treated with lithium for bipolar disorder: an international survey. 

Int J Bipolar Disord. 2018 Apr 14. 

10.  Ferraro S, Panteghini M. The role of laboratory in ensuring appropriate test requests. 

Clin Biochem. 2017 Jul;50(10-11):555-61. 

11.  Gupta N. Guidelines for lithium monitoring: are they ideal? Acta Psychiatr Scand. 2001 

Jul;104(1):76-7. 

12.  Perera R, McFadden E, McLellan J, Lung T, Clarke P, Pérez T, et al. Optimal strategies 

for monitoring lipid levels in patients at risk or with cardiovascular disease: a systematic 

review with statistical and cost-effectiveness modelling. Health Technol Assess. 2015 

Dec;19(100):1-401, vii-viii. 

13.  Nederlof M, Stoker LJ, Egberts TCG, Heerdink ER. Instructions for clinical and 

biomarker monitoring in the Summary of Product Characteristics (SmPC) for 

psychotropic drugs: Overview and applicability in clinical practice. J Psychopharmacol. 

2015 Dec;29(12):1248-54. 



100

14.  Geerts AFJ, De Koning FHP, Van Solinge WW, De Smet PAGM, Egberts TCG. 

Instructions on laboratory monitoring in 200 drug labels. Clin Chem Lab Med. 2012 

Feb 2;50(8):1351-8. 

15.  AGREE Next Steps Consortium (2009). The AGREE II Instrument. Available from: http://

www.agreetrust.org

16.  Ferner RE, Coleman J, Pirmohamed M, Constable SA, Rouse A. The quality of information 

on monitoring for haematological adverse drug reactions. Br J Clin Pharmacol. 2005 

Oct;60(4):448-51. 

17.  Hirschfeld RMA, Bowden CL, Gitlin MJ, Keck PE, Suppes T, Thase ME, et al. Practice 

guideline for the treatment of patients with bipolar disorder. Second edition. American 

Psychiatric Association. 2002; 

18.  Hirschfeld RMA. Guideline watch: practice guideline for the treatment of patients with 

bipolar disorder, 2nd edition. American Psychiatric Association. 2005; 

19.  Yatham LN, Kennedy SH, O’Donovan C, Parikh S, MacQueen G, McIntyre R, et al. 

Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines for the 

management of patients with bipolar disorder: consensus and controversies. Bipolar 

Disord. 2005;(7):5-69. 

20.  Yatham LN, Kennedy SH, O’Donovan C, Parikh SV, MacQueen G, McIntyre RS, et 

al. Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines for 

the management of patients with bipolar disorder: update 2007. Bipolar Disord. 

2006;(8):721-39. 

21.  Yatham LN, Kennedy SH, Schaffer A, Parikh SV, Beaulieu S, O’Donovan C, et al. 

Canadian Network for Mood and Anxiety Treatment (CANMAT) and International 

Society for Bipolar Disorders (ISBD) collaborative update of CANMAT guidelines for 

the management of patients with bipolar disorder: update 2009. Bipolar Disord. 

2009;(11):225-55. 

22.  Yatham LN, Kennedy SH, Parikh SV, Schaffer A, Beaulieu S, Alda M, et al. Canadian 

Network for Mood and Anxiety Treatments (CANMAT) and International Society for 

Bipolar Disorders (ISBD) collaborative update of CANMAT guidelines for the management 

of patients with bipolar disorder: update 2013. Bipolar Disord. 2013;(15):1-44. 

23.  Deutseche Gesellschaft für Bipolare Störungen, Deutsche Gesellschaft für Psychiatrie, 

Psychotherapie und Nervenheilkunde. S3-Leitlinie zur Diagnostik und Therapie Bipolarer 

Störungen. Langversion 1.8. 2012. Available from: www.dgbs.de

24.  Ng F, Mammen OK, Wilting I, Sachs GS, Ferrier IN, Cassidy F, et al. The International 

Society for Bipolar Disorders (ISBD) consensus guidelines for the safety monitoring of 

bipolar disorder treatments. Bipolar Disord. 2009 Sep;11(6):559-95. 

25.  Kanba S, Kato T, Terao T, Yamada K, Committee for Treatment Guidelines of Mood 

Disorders, Japanese Society of Mood Disorders, 2012. Guideline for treatment of bipolar 

disorder by the Japanese Society of Mood Disorders, 2012. Psychiatry and Clinical 

Neurosciences. 2013;(67):285-300. 



4.1

101

26.  National Collaborating Center for Mental Health. Bipolar Disorder. The NICE Guideline 

on the assessment and management of bipolar disorder in adults, children and young 

people in primary and secondary care. Updated Edition. The British Psychological Society 

& The Royal College of Psychiatrists. 2014. 

27.  Kupka R, Goossens P, van Bendegem M, Daemen P, Daggenvoorde T, Daniels M, et 

al. Dutch Multidisciplinary Guideline Bipolar disorder. Nederlandse Vereniging voor 

Psychiatrie (NVvP); 2015. Available from: http://www.nvvp.net/stream/richtlijn-bipolaire-

stoornissen-2015

28.  Malhi GS, Bassett D, Boyce P, Bryant R, Fitzgerald PB, Fritz K, et al. Royal Australian and 

New Zealand College of Psychiatrists clinical practice guidelines for mood disorders. 

Aust N Z J Psychiatry. 2015;(49):1087-206. 

29.  Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Möller HJ, et al. The World 

Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for the Biological 

Treatment of Bipolar Disorders: Update 2009 on the Treatment of Acute Mania. World 

J Biol Psychiatry. 2009;(10(2)):85-116. 

30.  Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Möller HJ, et al. The World 

Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for the Biological 

Treatment of Bipolar Disorders: Update 2010 on the treatment of acute bipolar 

depression. World J Biol Psychiatry. 2010;(11):81-109. 

31.  Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Möller HJ, et al. The World 

Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for the Biological 

Treatment of Bipolar Disorders: Update 2012 on the long-term treatment of bipolar 

disorder. World J Biol Psychiatry. 2013;(14):154-219. 

32.  Wilting I, Egberts ACG, Heerdink ER, Ververs TFT, Meulenbelt J, Nolen WA. Evaluation 

of available treatment guidelines for the management of lithium intoxication. Ther Drug 

Monit. 2009 Apr;31(2):247-60. 

33.  Malhi GS, Gessler D, Outhred T. The use of lithium for the treatment of bipolar 

disorder: Recommendations from clinical practice guidelines. J Affect Disord. 2017 Mar 

27;217:266-80. 

34.  Gupta S, Khastgir U. Drug information update. Lithium and chronic kidney disease: 

debates and dilemmas. BJPsych Bull. 2017 Aug;41(4):216-20. 

35.  Llovet MI, Biosca C, Martínez-Iribarren A, Blanco A, Busquets G, Castro MJ, et al. 

Reaching consensus on communication of critical laboratory results using a collective 

intelligence method. Clin Chem Lab Med. 2017 Oct 23; 

36.  Pope A, Adams C, Paton C, Weaver T, Barnes TRE. Assessment of adverse effects in 

clinical studies of antipsychotic medication: survey of methods used. Br J Psychiatry. 

2010 Jul;197(1):67-72. 

37.  Alda M, Manchia M. Personalized management of bipolar disorder. Neurosci Lett. 2017 

Dec 5.



102

Pubmed

Full search terms ("Lithium"[Mesh] OR "Bipolar Disorder"[Mesh]) AND (Guideline[ptyp] OR 
Practice Guideline[ptyp] OR Consensus Development Conference[ptyp] OR  
Consensus Development Conference, NIH[ptyp])

Search date 11-01-2017

Embase

Full search terms 'lithium'/exp OR lithium OR 'bipolar disorder'/exp OR 'bipolar disorder' AND 
'practice guideline'/de AND 'lithium'/de

Search date 30-01-2017

Guideline International Network – International Guideline Library

Full search terms ‘Bipolar disorder’ OR ‘lithium’

Search date
 

10-02-2017

National Guideline Clearinghouse (NGC)

Full search terms   ‘Bipolar disorder’ OR ‘lithium’ 

Search date   10-02-2017

Google 

Full search terms  ‘Guideline’ AND ‘lithium’ 
 ‘Guideline’ AND ‘bipolar disorder’ 

Search date
 

 10-02-2017

Appendix 1: Full search terms for Pubmed, Embase, Guideline International Network, 

National Guideline Clearinghouse and Google 
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Appendix 2: Systematic Information for Monitoring score 

Items of 
information

Necessary content for score =1 Example scoring Score

What to monitor Test is sufficiently specific Cardiovascular examination 
Heart rate

0
1

When to start 
monitoring

Moment to start monitoring  
is specified

It is recommended to monitor 
potassium periodically 
Monitor potassium before start  
of treatment

0 
 
1

When to stop 
monitoring

Moment when to stop monitoring  
is specified, e.g.: 
1. When in reference range
2. After stopping treatment 
3. After explicit period

Monitor potassium in the beginning  
of treatment
Monitor potassium two days  
after initiation

0

1

How frequently  
to monitor

Frequency of monitoring  
is specified

Periodically 
Every three months

0
1

Critical value Critical value is specified Renal function
Renal function (MDRD <10)

0
1

How to respond Therapy adjustment is specified Monitoring of tardive dyskinesia
is advised 
If signs or symptoms of tardive 
dyskinesia appear in a patient,  
a dose reduction or discontinuation 
should be considered

0

1
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Appendix 3: Characteristics of the included Clinical Practice Guidelines for treatment of BD

Clinical Practice Guideline Year of 
publication

Publishing 
society 

Country Abbreviation

Practice Guideline for The Treatment of Patients  
with Bipolar Disorder

2002  
(update 
2005)

American  
Psychiatric 
Association

USA APA

Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and International  
Society for Bipolar Disorders (ISBD)  
collaborative update of CANMAT guidelines  
for the management of patients with 
bipolar disorder: update 2013

2013 CANMAT  
and ISBD

Canada CANMAT

S3-Leitlinie zur Diagnostik und  
Therapie Bipolarer Störungen

2014 Deutsche 
Gesellschaft für 
Bipolare Störungen 
(DGBS) & Deutsche 
Gesellschaft 
für Psychiatrie, 
Psychotherapie und 
Nervenheilkunde 
(DGPPN)

Germany DGBS

The International Society for Bipolar Disorders 
(ISBD) consensus guidelines for the safety 
monitoring of bipolar disorder treatments

2009 The International 
Society for Bipolar 
Disorders

Worldwide ISBD

Guideline for treatment of bipolar disorder by  
the Japanese Society of Mood Disorders, 2012

2012 Japanese Society  
of Mood Disorders

Japan JSMD

Bipolar Disorder The Nice Guideline On  
The Assessment And Management Of Bipolar 
Disorder In Adults, Children And Young People  
In Primary And Secondary Care

2014 National 
collaborating  
center for  
mental health

UK NICE

Multidisciplinary Guideline Bipolar Disorder 2015 Dutch Association 
for Psychiatry 
(Nederlandse 
Vereniging voor 
Psychiatrie)

The Netherlands NVvP

Royal Australian and New Zealand College 
of Psychiatrists clinical practice guidelines for 
mood disorders

2015 Royal Australian  
and New Zealand 
College of 
Psychiatrists

Australia /
New Zealand

RANZCP

The World Federation of Societies of Biological 
Psychiatry (WFSBP) Guidelines for the Biological 
Treatment of Bipolar Disorders: Update 2010  
on the treatment of acute bipolar depression

2010 World Federation  
of Societies of 
Biological Psychiatry 
(WFSBP)

Worldwide WFSBP

The World Federation of Societies of Biological 
Psychiatry (WFSBP) Guidelines for the Biological 
Treatment of Bipolar Disorders: Update 2009  
on the Treatment of Acute Mania

2009

The World Federation of Societies of Biological 
Psychiatry (WFSBP) Guidelines for the Biological 
Treatment of Bipolar Disorders: Update 2012  
on the long-term treatment of bipolar disorder

2012
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Appendix 4: Additional monitoring parameters mentioned in guidelines 

Clinical 
Practice 
Guideline

Monitoring parameter

APA Patients using lithium

At baseline: Physical examination (recommended)

At baseline: Cardiac functioning (recommended)

At baseline: Presence of a dermatological disorder (mandatory)

At baseline and during maintenance: Clinical status (mandatory)

CANMAT All patients with bipolar disorder

At baseline and during maintenance: Adverse effects of medication including 

extrapyramidal symptoms (mandatory)

Screening for bone mineral density (on indication in high-risk populations)

At baseline: Urinanalysis (mandatory)

At baseline: Platelets (mandatory)

At baseline: Partial tromboplastin time (mandatory)

At baseline: Prothrombine time (mandatory)

At baseline: Prolactin (mandatory)

At baseline: Urine toxicology for substance use (mandatory)

At baseline: 24-hour creatinine clearance (on indication, for patients with a history  

of renal disease)

At baseline: Physical examination (on indication in patients presenting in a manic state)

During maintenance: Polycystic ovarium syndrome (mandatory in women)

DGBS All patients with bipolar disorder / before or during start pharmacotherapy 

At baseline: Internal and neurological examination (mandatory) 

At baseline: gynaecological abnormalities, such as the presence of polycystic ovaries 

(cave: valproic acid) and the clarification of an existing or planned pregnancy, 

currently applied contraception and cycle irregularities (mandatory on indication,  

in female patients)

Patients using lithium

At baseline and during maintenance: Creatinine clearance 24-hour  (mandatory)

At baseline: physical examination 

On indication with clinical suspicion: appropriate gynaecological examination 

On indication, with long planned therapy: Thyroid sonography (ultrasound) 

At baseline: urinary status (mandatory)

At baseline: EEG (mandatory on indication, during suspicion of an organic cause) 

ISBD All patients treated for bipolar disorder

At baseline: platelets

Patients using lithium

On indication in case of development of polyuria: assessment of renal concentrating 

capacity (such as corresponding serum and urine sodium and osmolality, and a 24-h 

urine collection) (mandatory). 
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Clinical 
Practice 
Guideline

Monitoring parameter

NICE All patients with bipolar disorder

During maintenance: diet, nutritional status, level of physical activity and glucosylated 

haemoglobin (HbA1c) (mandatory) 

Patients using lithium

During maintenance: monitor symptoms of neurotoxicity, including paraesthesia, 

ataxia, tremor and cognitive impairment at every appointment (mandatory)

NVvP All patients with bipolar disorder

On indication, if renal function is altered or suspicion of renal dysfunction: 24-h urine, 

plasma sodium and osmolarity and morning urine osmolarity

On indication, patients >60 years: Cognitive status 

Patients using lithium

At baseline: Urine qualitative analysis: creatinine, albumin, glucose, sediment, 

volumetric mass density (mandatory)

RANZCP All patients with bipolar disorder

At baseline: Mandatory on case-by-case basis and tailored to individual needs:

Examination of vital signs, signs of possible self-harm, endocrine disorders, respiratory 

disorders, neurological disorders, organ insufficiency, vitamin levels, inflammatory 

markers and microbial serology (mandatory)

Mandatory if history suggests unprotected behaviour with sexual activity: Sexually 

transmitted disease (STD) testing (mandatory) 

Urine and blood drug screening (mandatory)

Monitoring during nonresponse:

Neuroimaging of the brain (if indicated)

Urine screening for substances (if indicated) 

Monitoring of patients with a mood disorder with comorbid medical illnesses:

Menstrual function in women (mandatory)

WFSBP Patients using lithium

On indication, in case of renal problems or thyroid dysfunction: regular medical 

check-ups 
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ABSTRACT

Background

Adequate monitoring of patients using lithium is needed for optimal dosing and for early 

identification of patients with (potential) ADEs. The objective was to internationally assess 

how health care professionals monitor patients treated with lithium for bipolar disorder.

Methods

Using networks of various professional organisations, an anonymous online survey was 

conducted among health care professionals prescribing lithium. Target lithium serum 

levels and frequency of monitoring were assessed together with monitoring of physical and 

laboratory parameters. Reasons to and not to monitor and use of guidelines and institutional 

protocols, and local monitoring systems were investigated.

Results

The survey was completed by 117 health care professionals incorporating responses from 

twenty-four countries. All prescribers reported to monitor lithium serum levels on a regular 

basis with varying target ranges. Almost all (>97%) monitored thyroid and renal function 

before start and during maintenance treatment. Reported monitoring of other laboratory 

and physical parameters was variable. The majority of respondents (74%) used guidelines 

or institutional protocols for monitoring. In general, the prescriber was responsible for 

monitoring, had to request every monitoring parameter separately and only a minority of 

patients was automatically invited.

Conclusions

Lithium serum levels, renal and thyroid function were monitored by (almost) all physicians. 

However, there was considerable variation in other monitoring parameters. Our results help 

to understand why prescribers of lithium monitor patients and what their main reasons are 

not to monitor patients using lithium.  
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BACKGROUND 

Mood stabilisers play a pivotal role in the long-term treatment of patients with bipolar disorder. 

While it is known that mood stabilisers effectively treat symptoms of bipolar disorder, the 

potential for adverse drug events (ADEs) is of concern (1-3). Some ADEs are preventable, and 

steps to minimise errors are needed to improve patient safety (4).

Lithium is the gold standard for maintenance treatment of patients with bipolar disorder (5). 

It is a drug with a narrow therapeutic index; therefore, careful therapeutic drug monitoring is 

needed to maximise effectiveness and to minimise ADEs and toxicity. Patients using lithium 

are known to have a high intra- and interpatient variability in dose - concentration relationship, 

and external factors including drug-drug interactions, environmental temperature, and fluid 

and electrolyte intake may influence lithium serum levels (6-10). Recommendations regarding 

optimal lithium serum levels differ among clinical practice guidelines, with the most common 

range being between 0.6 and 0.8 mmol/L for maintenance treatment (11). The illness stage 

may further require a different approach for lithium serum levels (12). 

Besides monitoring of lithium serum levels, clinical and biomarker monitoring of physical and 

laboratory parameters is required (13). Lithium use has been associated with a gradual decline 

in renal function: estimated glomerular filtration rate (eGFR) decreases by about 30% more 

than associated with aging alone (14). This decline in renal function can become irreversible 

and may lead to renal failure (15). Moreover, a decline in eGFR can lead to an increased risk 

of lithium toxicity due to accumulation (16). Furthermore, lithium is known to affect thyroid 

function (17) with up to 40% of patients experiencing goiter and about 20% hypothyroidism 

(18), although the reported prevalence shows a wide range. A 10% higher value of parathyroid 

hormone (PTH) and calcium was found in a meta-analysis comparing patients using lithium 

to healthy controls or psychiatric patients not treated with lithium (19). These elevations 

could stimulate pathological changes leading to the occurrence of hyperplasia or parathyroid 

adenomas (20). In addition, physical parameters such as weight and blood pressure may be 

influenced during lithium use (15,21). 

Adequate monitoring of patients during lithium use is needed for early identification of 

patients with (potential) ADEs and for optimal dosing (22-25). So far, it is not known how health 

care professionals internationally aim to achieve safe and effective lithium treatment through 

patient monitoring. Local monitoring systems may differ and health care professionals may 

be influenced by different guidelines, institutional or laboratory protocols, scientific literature, 

and their own personal knowledge and experience. The objective of this study was therefore 

to internationally assess how health care professionals report to monitor patients treated 

with lithium.
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METHODS

Study design, participants and recruitment

An international survey was conducted between October 2016 and April 2017 among health 

care professionals prescribing lithium for patients with bipolar disorder. Health care professionals 

were recruited through networks of various professional organisations (Appendix 1), and invited 

by email to participate. The email introduced the nature and purpose of the survey and proposed 

to further forward the survey to lithium prescribing colleagues. To maximise the response rate, 

attention was generated during presentations for the Dutch Foundation for Bipolar Disorders 

and the Belgian College of Neurological and Biological Psychiatry and through flyers at a 

meeting of the International Group for The Study of Lithium Treated Patients (IGSLi). The survey 

was conducted in English. Participation was voluntary and answers were kept with anonymised 

identity of participants. A reminder email was sent a few weeks following the initial request. 

Study data were analysed at the Division of Pharmacoepidemiology and Clinical Pharmacology 

of Utrecht University. The study protocol was approved by the Institutional Review Board of the 

Division of Pharmacoepidemiology and Clinical Pharmacology of Utrecht University.

Questionnaire 

Based on monitoring recommendations in various guidelines, a questionnaire was designed to 

assess how health care professionals prescribing lithium to patients with bipolar disorder report 

to monitor these patients. The primary researcher (MN) assessed all monitoring instructions 

in four guidelines (26-29), to explore relevant monitoring parameters and advised frequencies 

of monitoring: the Dutch Multidisciplinary guideline (26), the International Society for Bipolar 

Disorders guidelines (28) and the World Federation of Societies of Biological Psychiatry 

guidelines (29), and the guideline of the National Institute for Health and Care Excellence (27). 

Actual utilisation of guidelines was assessed, including explicatory reasons. In addition, we 

included questions on local monitoring systems. Most questions were multiple choice with 

an option offered for comments at the end, if relevant. The study group then composed a 

questionnaire in LimeSurvey version 2.5, an online accessible survey application. The survey was 

tested by eleven Dutch experts in the field of lithium treatment (Appendix 2) to optimise content 

on appropriateness, relevance, and time to complete the survey, and it was adjusted accordingly. 

The final questionnaire consisted of 41 questions divided into four parts. First, target lithium 

serum levels and frequency of monitoring were assessed. Second, monitoring frequency 

of physical and laboratory parameters was assessed. Third, to identify factors contributing 

to monitoring, reasons to monitor or not to monitor, and use of guidelines or institutional 

protocols were investigated. Fourth, personal characteristics of the respondent including age, 

gender, experience with prescribing lithium, and country of residence were collected. A 

condensed version of the questionnaire can be found in Table 1. The full questionnaire can be 

found in Appendix 3. 
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Table 1: Aspects covered in the questionnaire on monitoring of patients using lithium 

Analysis

Responses were analysed using the Statistical Package for Social Sciences Version 24.0 for 

Windows (SPSS 24.0; SPSS Inc, Chicago, IL). Data were analysed using descriptive statistics. 

Target lithium serum levels were presented with the use of boxplot statistics using Tukey’s 

Hinges (30). 

 

RESULTS

Study sample

A total of 117 respondents completed the survey. The majority of respondents were 

employed as psychiatrists (91%), followed by nurse practitioners (3%), psychiatric residents 

(5%), or as general practitioner (1%). Twenty percent of the respondents were self-employed. 

The duration of experience with prescribing lithium had a median of 22 years (interquartile 

range (IQR) 10 - 33). Two-third (66%) of the respondents were male; the median age was 

53 years (IQR 41 - 60). 

Aspect Item 
number

Items 

Lithium serum  
level monitoring 

1-8 Target values for: acute manic episode in adults (18 to 60 years old), 
maintenance treatment in adults, acute manic episode in elderly 
patients (>60 years old), maintenance treatment in elderly.
Frequency of monitoring lithium serum levels during the first month, 
months 2-6 and per year

Monitoring  
of physical 
and laboratory 
parameters

9-25 Assessment of the following monitoring parameters before,  
during the first six months and during maintenance treatment: 
Physical parameters: bodyweight, body mass index (BMI),  
blood pressure, pulse, waist circumference, electrocardiogram (ECG), 
pregnancy test, 24h urine examination
Laboratory parameters: creatinine, urea, albumin, glomerular filtration 
rate (GFR), thyroid stimulating hormone (TSH), parathyroid hormone 
(PTH), thyroxine (T4), alanine aminotransferase (ALAT), aspartate 
aminotransferase (ASAT), bilirubin, sodium, potassium, calcium,  
full blood count, leukocytes, leukocyte differentiation, total cholesterol, 
high density lipoprotein (HDL), low density lipoprotein (LDL), 
very low density lipoprotein (vLDL), triglycerides, fasting glucose 

Local system 
for ensuring 
monitoring

26-35 Reasons to and not to monitor, assessment usage of guidelines  
or institutional protocols, responsible health care professional  
for monitoring, usage of laboratory protocols, method of inviting 
patients for monitoring

Background 
information

36-41 Gender, age, profession, institution of employment, 
years of lithium prescribing, country
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Responses were collected from health care professionals residing in twenty-four different 

countries. Countries where prescribers were employed were diverse, with 63% of the 

respondents employed in Europe, 22% in North America, 9% in South America, 3% in 

Australia, 2% in Asia and 1% in Africa (Figure 1). 

Figure 1: Demographic presentation of responses

Lithium serum level and frequency of monitoring

In Figure 2, target values for minimum and maximum lithium plasma levels the respondents 

reported to pursue are presented for acute and maintenance treatment in adults and elderly 

patients.

Figure 2: Target lithium serum levels for both adults and elderly patients (>60 years) during acute and 

maintenance treatment

Number of responses 
■  0 
■  1- 5
■  6 -10
■  11-15
■  >15

0.0 0.5 1.0 1.5 2.0

Adults acute treatment lower level

Adults acute treatment upper level

Adults maintenance treatment lower level

Adults maintenance treatment upper level

Elderly acute treatment lower level

Elderly acute treatment upper level

Elderly maintenance treatment lower level

Elderly maintenance treatment upper level

Target lithium serum level mmol/L / mEq/L
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For adults, the median lower target level for acute treatment was 0.8 mmol/L (IQR 0.1; range 

0.5 - 1.0). The median for the upper level was 1.1 mmol/L (IQR 0.2; range 0.7 - 1.6). For 

maintenance treatment the median target serum level for adults was 0.6 mmol/L (IQR 0.1; 

range 0.4 - 0.8); with a median upper level of 0.8 mmol/L (IQR 0.1; range 0.5 - 1.2).

For elderly, the median target range for serum levels was 0.6 mmol/L (IQR 0.2; range 0.3 - 1.0), 

with 0.9 mmol/L (IQR 0.2; range 0.5 - 1.2) as upper level for acute treatment. During 

maintenance treatment the median lower level was 0.4 mmol/L (IQR 0.1; range 0.3 - 0.8); with 

0.8 mmol/L (IQR 0.2; range 0.6 - 1.2) as upper level. Spread in target ranges for both adults 

and elderly patients during acute treatment was relatively larger compared to maintenance 

treatment.

 

All respondents monitored lithium serum levels during treatment, although there was 

variability in frequency. In the initial phase of lithium treatment, most respondents monitored 

lithium serum levels one to three times in the first month and between one to three times 

during months two to six. During maintenance treatment half of the respondents monitored 

one to three times a year; others four or more times a year (44%) (Table 2). Many had 

difficulties explaining how often they monitored the lithium serum level during the first 

month, as they monitored lithium serum levels until they reached the target level. Thirteen 

respondents commented to monitor five to seven days after every dose change.

Table 2: Frequency of monitoring lithium serum levels 

Monitoring of physical and laboratory parameters 

All responders monitored at least one physical or laboratory parameter. Responses of 

monitoring of physical and laboratory monitoring are shown in Table 3. 

Most respondents monitored bodyweight, blood pressure, pulse, and body mass index. 

Fewer respondents made electrocardiograms, monitored waist circumference, performed 

pregnancy tests, or 24h urine examinations. Renal function and thyroid function were 

monitored by almost all respondents before start and during maintenance treatment. 

Primarily creatinine, thyroid stimulating hormone (TSH), urea, and glomerular filtration rate 

were measured. PTH was considerably less often monitored, sometimes solely in case of 

a deviating calcium level. A few mentioned to measure anti-thyroid autoantibodies (n=6), 

mostly in case of abnormal TSH. Electrolytes and haematological parameters were generally 

determined before start and often repeated during maintenance treatment. Slightly more 

Frequency of monitoring Never 1-3x ≥4x

First month 0 75 (64%) 42 (36%)

Months two to six 0 84 (72%) 33 (28%)

Per year (during maintenance treatment) 0 65 (56%) 52 (44%)
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than half of the respondents monitored a lipid profile and hepatic function before start. 

Most of them never monitored hepatic function after start, while lipids were monitored more 

often. Fasting glucose was monitored by about two thirds of the respondents before start, 

and about half of the respondents monitored fasting glucose one to three times during the 

first six months and thereafter once a year during maintenance treatment. 

Some respondents mentioned to monitor the following additional parameters: alkaline 

phosphatase (ALP) (n=1), CRP (n=1), cysteine (n=1), EEG (n=1), erythrocyte sedimentation rate 

(n=1), folate (n=2), gamma-glutamyltransferase (GGT) (n=1), glycated haemoglobin (HbA1c) 

(n=1), serum level of antipsychotic agents (n=1), urine osmolality (n=1) vitamin D (n=4), 

physical examination (n=1), vitamin B1 or vitamin B12 (n=2).

Table 3: Monitoring of physical and laboratory parameters

Parameter Monitoring 
before start  
of treatment

Frequency of monitoring  
during the first six months  
of treatment

Frequency of monitoring per year  
during maintenance treatment

Never 1-3x ≥4x Never Once 2-3x ≥4x

Physical parameters

Physical parameters  
(at least one parameter)

104 (88%) 17 (14%) 76 (64%) 24 (21%) 12 (10%) 58 (49%) 28 (24%) 19 (16%)

Bodyweight 92 (79%) 32 (27%) 70 (60%) 15 (13%) 20 (17%) 58 (50%) 25 (21%) 14 (12%)

Blood pressure 88 (75%) 35 (30%) 63 (54%) 19 (16%) 28 (24%) 51 (44%) 24 (21%) 14 (12%)

Pulse 79 (68%) 43 (37%) 56 (48%) 18 (15%) 38 (32%) 48 (41%) 19 (16%) 12 (10%)

Body mass index (BMI) 63 (54%) 54 (46%) 54 (46%) 9 (8%) 45 (38%) 47 (40%) 16 (14%) 9 (8%)

Electrocardiogram (ECG) 51 (44%) 66 (56%) 46 (39%) 5 (4%) 71 (61%) 31 (27%) 12 (10%) 3 (3%)

Waist circumference 45 (38%) 72 (62%) 42 (36%) 3 (3%) 65 (56%) 38 (32%) 9 (8%) 5 (4%)

Pregnancy test 40 (34%) 90 (77%) 24 (21%) 3 (3%) 102 (87%) 7 (6%) 6 (5%) 2 (2%)

24h urine examination 23 (20%) 93 (79%) 21 (18%) 3 (3%) 88 (75%) 23 (20%) 2 (2%) 4 (3%)

Renal function

Renal function  
(at least one parameter)

116 (99%) 3 (3%) 88 (75%) 26 (22%) 0 25 (21%) 60 (51%) 32 (27%)

Creatinine 116 (99%) 3 (3%) 88 (75%) 26 (22%) 0 26 (22%) 59 (50%) 32 (27%)

Urea 101 (86%) 21 (18%) 78 (67%) 18 (15%) 18 (15%) 22 (19%) 48 (41%) 29 (25%)

Glomerular filtration rate (GFR) 100 (85%) 19 (16%) 76 (65%) 22 (19%) 13 (11%) 22 (19%) 52 (44%) 30 (26%)

Albumin 66 (56%) 46 (39%) 60 (51%) 11 (9%) 42 (36%) 21 (18%) 34 (29%) 20 (17%)

Thyroid function

Thyroid function  
(at least one parameter)

115 (98%) 2 (2%) 104 (89%) 11 (9%) 0 43 (36%) 54 (46%) 20 (17%)

Thyroid stimulating hormone 
(TSH)

115 (98%) 2 (2%) 104 (89%) 11 (9%) 1 (1%) 42 (36%) 54 (46%) 20 (17%)

Thyroxine (T4) 82 (70%) 30 (26%) 80 (68%) 7 (6%) 28 (24%) 33 (28%) 41 (35%) 15 (13%)
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Parameter Monitoring 
before start  
of treatment

Frequency of monitoring  
during the first six months  
of treatment

Frequency of monitoring per year  
during maintenance treatment

Never 1-3x ≥4x Never Once 2-3x ≥4x

Parathyroid function

Parathyroid hormone (PTH) 32 (27%) 79 (68%) 35 (30%) 3 (3%) 72 (62%) 22 (19%) 17 (15%) 6 (5%)

Electrolytes

Electrolytes  
(at least one parameter)

107 (91%) 10 (9%) 86 (73%) 21 (18%) 8 (7%) 34 (29%) 49 (42%) 26 (22%)

Sodium 103 (88%) 17 (15%) 80 (68%) 20 (17%) 14 (12%) 32 (27%) 46 (39%) 25 (21%)

Potassium 101 (86%) 18 (15%) 79 (68%) 20 (17%) 15 (13%) 32 (27%) 45 (38%) 25 (21%)

Calcium 94 (80%) 21 (18%) 81 (69%) 15 (13%) 19 (16%) 35 (30%) 44 (38%) 19 (16%)

Haematological parameters

Haematological parameters  
(at least one parameter)

106 (90%) 26 (22%) 79 (67%) 12 (10%) 24 (21%) 51 (44%) 29 (25%) 13 (11%)

Full blood count 102 (87%) 32 (27%) 73 (62%) 12 (10%) 30 (26%) 47 (40%) 29 (25%) 11 (9%)

Leukocytes 101 (86%) 30 (26%) 75 (64%) 12 (10%) 27 (23%) 50 (43%) 27 (23%) 13 (11%)

Leukocyte differentiation 87 (74%) 40 (34%) 67 (57%) 10 (9%) 38 (32%) 45 (38%) 25 (21%) 9 (8%)

Lipid profile

Lipid profile  
(at least one parameter)

73 (62%) 57 (49%) 55 (47%) 5 (4%) 42 (36%) 53 (45%) 18 (15%) 4 (3%)

Triglycerides 71 (61%) 58 (50%) 54 (46%) 5 (4%) 43 (37%) 52 (44%) 18 (15%) 4 (3%)

Total cholesterol 71 (61%) 59 (50%) 53 (45%) 5 (4%) 44 (38%) 52 (44%) 17 (15%) 4 (3%)

High density lipoprotein (HDL) 69 (59%) 60 (51%) 53 (45%) 4 (3%) 45 (38%) 51 (44%) 18 (15%) 3 (3%)

Low density lipoprotein (LDL) 67 (57%) 63 (54%) 50 (43%) 4 (3%) 48 (41%) 49 (42%) 17 (15%) 3 (3%)

Very low density 
lipoprotein (vLDL)

35 (30%) 84 (72%) 32 (27%) 1 (1%) 71 (61%) 35 (30%) 11 (9%) 0

Hepatic function 

Hepatic function 
(at least one parameter) 

68 (58%) 61 (52%) 48 (41%) 8 (7%) 54 (46%) 37 (32%) 20 (17%) 6 (5%)

Alanine aminotransferase 
(ALAT)

68 (58%) 62 (53%) 47 (40%) 8 (7%) 55 (47%) 37 (32%) 19 (16%) 6 (5%)

Aspartate 
aminotransferase (ASAT)

66 (56%) 64 (55%) 46 (39%) 7 (6%) 55 (47%) 37 (32%) 19 (16%) 6 (5%)

Bilirubin 34 (29%) 79 (68%) 33 (28%) 5 (4%) 71 (61%) 27 (23%) 15 (13%) 3 (3%)

Other laboratory parameters 

Fasting glucose 79 (67%) 48 (41%) 63 (54%) 6 (5%) 35 (30%) 56 (48%) 20 (17%) 6 (5%)
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Reasons for monitoring 

The main reason to monitor patients using lithium was because of safety or adverse effects 

(99%). Respondents monitored additionally to aid in dose adjustment or optimisation 

(94%), in case of possible lithium toxicity (85%), during start, stop, or dose-adjustment of 

interacting medication (67%), to verify therapeutic level, especially in case of insufficient 

efficacy (64%), due to comorbidities of the patient (63%), and because it is recommended 

in guidelines (59%). Other mentioned reasons that were to assess compliance (3%), to 

monitor patients during pregnancy (1%) or in case of a new episode (1%), or if a medication 

brand changed (1%).

 

Reasons not to monitor patients during lithium treatment were a lack of resources to monitor 

(4%), non-cooperative patients (4%), if a guideline did not obligate monitoring (3%), if 

monitoring was unnecessary in the opinion of the respondent (3%), if an institutional protocol 

did not require monitoring (2%), or unawareness of the necessity of monitoring (2%). Still, 

90% of the respondents reported they always monitored their patients. One psychiatrist 

commented that there are no good reasons not to monitor a patient on lithium.

Use of guidelines or institutional protocols for monitoring

The monitoring policy of 74% of the respondents was based upon a guideline or institutional 

protocol. A minority of respondents said not to use guidelines because personal experience 

and practice were more valuable to them (9%). A number of respondents thought guidelines 

were not explicit enough (7%) or the institutional protocol or Summary of Product 

Characteristics (SmPC) they used was overlapping (4%). Another reason not to use guidelines 

was a difficulty to apply them in daily clinical practice (4%), including a lack of resources 

in order to monitor (2%). Four psychiatrists (3%) reported the institutional protocol/SmPC 

they used was sufficient. Alternative reasons not to use guidelines were difficulties to 

apply guidelines to their patient population (3%) or an unawareness of the existence of 

such guidelines (2%). Additionally, respondents mentioned to perform monitoring based 

on individual patient characteristics (2%) or to experience a difficulty to choose between 

guidelines (1%). Sometimes guidelines were found to be excessive (1%) or they used their 

own reading of literature (1%). 

Local systems for ensuring monitoring patients treated with lithium

The majority of respondents reported to be personally responsible for monitoring (91%). 

The health care professional responsible for monitoring was a psychiatrist (83%), psychiatric 

resident (3%), nurse practitioner (3%), or the head/clinic nurse (3%). A shared responsibility 

was mentioned by some respondents (3%). In a few responses, a general practitioner (2%), 

family physician (1%) or the doctor who continued treatment after discharge (1%) was 

responsible for monitoring.
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Among the respondents, 74% had to request each parameter separately. For monitoring a 

combination of parameters during lithium treatment, 25% could make use of an existing 

laboratory protocol. For some health care professionals, the system for ensuring monitoring 

was organised in a way that patients were automatically invited by a laboratory or physician 

for determination of monitoring parameters (26%).

DISCUSSION

We surveyed prescribers of lithium on monitoring of patients using lithium for bipolar disorder. 

All prescribers reported to monitor lithium serum levels on a regular basis, with varying 

intervals and target levels. Target levels for maintenance treatment were mostly consistent 

with target ranges in guidelines for bipolar disorders (11). Target levels for acute treatment 

were more variable, which is in accordance with the variability among guidelines (11).

Almost all health care professionals monitored thyroid and renal function before start, and 

all during maintenance treatment, indicating a higher priority was given to these parameters 

compared to other parameters. This does not mean that all respondents gave less priority to 

other monitoring physical or laboratory parameters. Some may consider other parameters 

equally important, but our results show that they reported to monitor at least renal and 

thyroid function. Respondents may not monitor these parameters in all patients using lithium 

in clinical practice. From studies in The Netherlands and the UK it is known that monitoring 

rates may be much lower than the health care professionals reported in our survey; showing 

that 8 to 22% of patients did not have any recorded test for renal or thyroid function (31,32).  

A difference between reported and actual monitoring in clinical practice can be a consequence 

of inadequate adherence to monitoring by patients (33). It is possible that respondents 

despite anonymity may have given socially desirable answers to our survey. If patients using 

lithium are not adequately monitored, ADEs may not be identified in time. On the other 

hand, excessive monitoring may have a negative impact on health care costs and provide an 

extra burden to patients and may even lead to a reduced treatment adherence (34).

Reported monitoring was more variable for other physical and laboratory parameters 

than thyroid and renal function. It would be of interest to assess reasons of health care 

professionals to monitor or not to monitor these parameters. Variability in monitoring 

between respondents can be a consequence of a lack of resources, difference in education, 

type of patient population, a different opinion on the need for monitoring or differences in 

recommendations in guidelines (35). The number of responses was not sufficient to compare 

responses between subgroups such as countries, type of health care professional or to 

determine guideline adherence.
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Overall, respondents reported to use guidelines or institutional protocols for monitoring. 

Guidelines differ with respect to their recommendations, and studies have shown that 

there are discrepancies between guideline recommendations and actual monitoring in 

clinical practice (11,31,32,36). Reasons to use or not to use guidelines were assessed in our 

survey. In line with previous research, several respondents reported not to follow guidelines 

because in their opinion they did not apply to their patient population (37). Guidelines 

are mainly based on literature such as randomised controlled trials that may not include 

specific patient populations, for instance children or older patients (38). In our survey, health 

care professionals mentioned personal experience and practice to be the main reasons for 

not following a guideline. A lack of resources and non-cooperative patients could further 

complicate monitoring. Not all laboratories are equipped to perform all laboratory tests (39) 

and for prescribers of lithium not all monitoring facilities may be easily accessible, for example 

for making an electrocardiogram. 

In the majority of cases the prescriber of lithium, generally a psychiatrist, was responsible for 

monitoring. The health care system should be organised in a way that continuity of monitoring 

is warranted. For instance, in the Dutch guideline, the prescriber is appointed to be responsible 

for monitoring (26), but another health care professional can have a coordinating function. 

Among respondents, a small group reported that patients were automatically invited by a 

laboratory or physician for monitoring. Most responders had to request each monitoring 

parameter separately, which may increase the workload and demands awareness of health 

care professionals. A method to order all monitoring parameters after a prescription has been 

described, known as a corollary order (40). In this way, an order set of monitoring parameters 

could be developed to be used when a health care professional prescribes lithium. Clinical 

decision systems could be programmed in a way that all relevant monitoring parameters are 

automatically ordered after a lithium prescription. 

An advantage of using a survey is that we could assess anonymised reported monitoring 

and use of guidelines. Our results help to understand why prescribers of lithium monitor 

patients and what their main reasons are not to monitor patients according to guideline 

recommendations or even not at all. By using an international online survey we were able to 

include respondents from 24 countries worldwide. 

A limitation is that the response was not sufficient to compare individual countries. The 

limited response could have been a result of a limited amount of time or a lack of interest 

in the subject. Since the survey was distributed via various networks, we do not know 

how many professionals actually have been reached. Prescribers who did participate in the 

survey, may have been a selection of prescribers who are more interested in the subject. The 

survey was sent to health care professionals who were members of professional health care 

organisations, including those with a specific focus on bipolar disorder. It is expected that 

they are better informed on lithium monitoring as some of them may have a special interest 
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in lithium treatment. Respondents were relatively experienced, with a median of 22 years 

of prescribing lithium. Therefore, responses may not reflect monitoring in general clinical 

practice internationally. 

CONCLUSION

Adequate monitoring of patients using lithium is needed for optimal dosing and early 

identification of patients with (potential) ADEs. In our survey, health care professionals 

prescribing lithium report to monitor lithium serum levels, renal and thyroid function on a 

regular basis. However, there was considerable variation in other monitoring parameters. Our 

results help to understand why prescribers of lithium monitor patients and what their main 

reasons are not to monitor patients. In future, it will be of interest to assess how prescribers 

respond to deviating parameters.
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Appendix 1: Networks of professional organisations 

Network 

International Group for The Study of Lithium Treated Patients (IGSLI)

Dutch Foundation for Bipolar Disorders

International Society for Bipolar Disorders (ISBD)

Belgian College of Neurological and Biological Psychiatry (BCNBP)

Arbeitsgemeinschaft für Neuropsychopharmakologie und Pharmakopsychiatrie (AGNP)

Altrecht Institute for Mental Health Care, The Netherlands

Rivierduinen, Institute for Mental Health Care, The Netherlands

Eleos, Mental Health Care, The Netherlands

Antes, Delta Psychiatric Center, The Netherlands
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Appendix 2: List of Dutch lithium experts who contributed to the pilot study 

A. Dols; A.C.G. Egberts; E.R. Heerdink; R. Hoekstra; R.W. Kupka; E.J.M. van Melick;  

M. Nederlof; J. Renes; E.J. Regeer; L.J. Stoker; I. Wilting
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Appendix 3: Lithium survey  

Worldwide characteristics of lithium monitoring in guidelines and in clinical practice

Lithium is used for the treatment of bipolar disorder. It is a drug with a narrow therapeutic 

index and can cause severe side effects. National and international guidelines advise the 

monitoring of lithium serum levels and of physical and laboratory parameters. However, it is 

unclear how and when monitoring takes place in clinical practice.

The aim of this questionnaire is to establish how monitoring during lithium therapy takes 

place internationally. We will compare the results of multiple countries and additionally assess 

guidelines on monitoring during lithium therapy.

This survey will address the topics of lithium serum level monitoring, monitoring of physical 

and laboratory parameters and the habits of and reasons for monitoring during lithium 

therapy in bipolar disorder.

This survey is aimed at the treatment and monitoring of adults (age ≥ 18 years) with bipolar 

disorder.

The answers will be processed anonymously. The survey will take approximately 15 minutes.

The researchgroup:

M. Nederlof, Utrecht University

R.W. Kupka, VU University Medical Center

A.M. Braam, Utrecht University

L.J. Stoker, Utrecht University

R. Hoekstra, Delta Psychiatric Centre

T.C.G. Egberts, University Medical Center Utrecht, Utrecht University

E.R. Heerdink, Utrecht University

There are 41 questions in this survey

Part 1: Lithium serum level monitoring 

1.  How do you usually divide the lithium dosage during the day?

 ●  Once a day in the morning   

 ●  Once a day in the evening   

 ●  Twice a day     

 ●  Other: . . . . . . . . . . . . . . . .                         
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2. What reference values for the lithium serum level do you most commonly aim for  

during an acute manic episode in adult patients (from 18 to 60 years old)? 

 Lower limit (mmol/L or mEq/L) Upper limit (mmol/L or mEq/L)

   Between 0.1 - 2.0 (steps 0.1)   Between 0.1 - 2.0 (steps 0.1)

 

3.  What references values for the lithum serum level do you most commonly aim for 

during maintenance treatment in adult patients (from 18 to 60 years old)? 

 Lower limit (mmol/L or mEq/L) Upper limit (mmol/L or mEq/L)

   Between 0.1 - 2.0 (steps 0.1)   Between 0.1 - 2.0 (steps 0.1)

4. What references values for the lithium serum level do you most commonly aim for  

during an acute manic episode in elderly patients (>60 years old)?

 Lower limit (mmol/L or mEq/L) Upper limit (mmol/L or mEq/L)

   Between 0.1 - 2.0 (steps 0.1)   Between 0.1 - 2.0 (steps 0.1)

 

5.  What reference values for the lithium serum level do you most commonly aim for  

during maintenance therapy in elderly patients (>60 years old)?

 Lower limit (mmol/L or mEq/L) Upper limit (mmol/L or mEq/L)

   Between 0.1 - 2.0 (steps 0.1)   Between 0.1 - 2.0 (steps 0.1)

6. How often do you monitor the lithium serum level during the first month of treatment?

 ●  Never   

 ●  Once    

 ●  Twice (every other week)  

 ●  Four times (every week)  

 ●  Eight times (twice a week) 

 ●  Every other day   

 ●  Every day 

 Comment: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  

7.  How often do you usually monitor the lithium serum level in total during months 2 - 6?

 ●  Never   

 ●  1-3 x    

 ●  4-6 x   

 ●  7-9 x   

 ●  10-12 x    

 ●  >12 x  

 Comment: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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8.  When you continue lithium therapy, how often do you monitor the lithium serum level 

per year? 

 ●  Never    

 ●  1 x    

 ●  2 x     

 ●  3 x     

 ●  4 x     

 ●  >4 x    

 Comment: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

Part 2: Monitoring of physical and laboratory parameters

 

9.  Please indicate if you monitor the following physical parameters before start of therapy

 Parameters Yes No

 Bodyweight ●  ●

 Body mass index (BMI) ●  ●

 Blood pressure ●  ●

 Pulse ●  ●

 Waist circumference ●  ●

 Electrocardiogram (ECG) ●  ●

 Pregnancy test ●  ●

 24h urine examination ●  ●

10. Please indicate if you monitor the following parameters of renal function before start

 of therapy

 Parameters Yes No

 Creatinine ●  ●

 Urea ●  ●

 Albumin ●  ●

 Glomeralur filtration rate (GFR) ●  ●

11. Please indicate if you monitor the following parameters of thyroid function before start 

of therapy

 Parameters Yes No

 Thyroid stimulating hormone (TSH) ●  ●

 Parathyroid hormone (PTH) ●  ●

 Thyroxine (T4) ●  ●
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12. Please indicate if you monitor the following parameters of hepatic function before start 

of therapy

 Parameters Yes No

 Alanine aminotransferase (ALAT) ●  ●

 Aspartate aminotransferase (ASAT) ●  ●

 Bilirubin ●  ●

13. Please indicate if you monitor the following electrolytes before start of therapy

 Parameters Yes No

 Sodium ●  ●

 Potassium ●  ●

 Calcium ●  ●

14. Please indicate if you monitor the following haematological parameters before start of 

therapy

 Parameters Yes No

 Full blood count ●  ●

 Leukocytes ●  ●

 Leukocyte differentiation ●  ●

15. Please indicate if you monitor the following components of lipid and metabolic profile 

before start of therapy

 Parameters Yes No

 Total cholesterol ●  ●

 High density lipoprotein (HDL) ●  ●

 Low density lipoprotein (LDL) ●  ●

 Very low density lipoprotein (vLDL) ●  ●

 Triglycerides ●  ●

 Fasting glucose ●  ●

16. Do you monitor additional parameters?

 ●  No

 ●  Yes, namely 

17.  Explanation, if needed: 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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18. Please indicate if and how often you monitor the following physical parameters during 

the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Bodyweight ● ● ● ● ● ● ● ● ● ● ● ●

Body mass index (BMI) ● ● ● ● ● ● ● ● ● ● ● ●

Blood pressure ● ● ● ● ● ● ● ● ● ● ● ●

Pulse ● ● ● ● ● ● ● ● ● ● ● ●

Waist circumference ● ● ● ● ● ● ● ● ● ● ● ●

Electrocardiogram (ECG) ● ● ● ● ● ● ● ● ● ● ● ●

Pregnancy test ● ● ● ● ● ● ● ● ● ● ● ●

24h urine examination ● ● ● ● ● ● ● ● ● ● ● ●

19. Please indicate if and how often you monitor the following parameters of renal 

function during the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Creatinine ● ● ● ● ● ● ● ● ● ● ● ●

Urea  ● ● ● ● ● ● ● ● ● ● ● ●

Albumin ● ● ● ● ● ● ● ● ● ● ● ●

Glomerular filtration rate ● ● ● ● ● ● ● ● ● ● ● ●

 

20. Please indicate if and how often you monitor the following parameters of thyroid 

function during the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Thyroid stimulating hormone 

(TSH) ● ● ● ● ● ● ● ● ● ● ● ●

Parathyroid hormone (PTH) ● ● ● ● ● ● ● ● ● ● ● ●

Thyroxine (T4) ● ● ● ● ● ● ● ● ● ● ● ●

 

21. Please indicate if and how often you monitor the following parameters of hepatic 

function during the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Alanine aminotransferase 

(ALAT) ● ● ● ● ● ● ● ● ● ● ● ●

Aspartate aminotransferase 

(ASAT) ● ● ● ● ● ● ● ● ● ● ● ●

Bilirubin ● ● ● ● ● ● ● ● ● ● ● ●
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22. Please indicate if and how often you monitor the following electrolytes during  

the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Sodium ● ● ● ● ● ● ● ● ● ● ● ●

Potassium  ● ● ● ● ● ● ● ● ● ● ● ●

Calcium ● ● ● ● ● ● ● ● ● ● ● ●

 

23. Please indicate if and how often you monitor the following haematological parameters 

during the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Full blood count ● ● ● ● ● ● ● ● ● ● ● ●

Leukocytes  ● ● ● ● ● ● ● ● ● ● ● ●

Leukocyte differentiation ● ● ● ● ● ● ● ● ● ● ● ●

24. Please indicate if and how often you monitor the following components of lipid and

  metabolic profile during the first 6 months of therapy and during maintenance therapy

  First 6 months of therapy Maintenance therapy (per year)
Parameter Never 1-3x 4-6x 7-9x 10-12x >12x Never 1x 2x 3x 4x >4x

Total cholesterol ● ● ● ● ● ● ● ● ● ● ● ●

High density lipoprotein (HDL) ● ● ● ● ● ● ● ● ● ● ● ●

Low density lipoprotein (LDL) ● ● ● ● ● ● ● ● ● ● ● ●

Very low density lipoprotein 
(vLDL) ● ● ● ● ● ● ● ● ● ● ● ●

Triglycerides ● ● ● ● ● ● ● ● ● ● ● ●

Fasting glucose ● ● ● ● ● ● ● ● ● ● ● ●

25. Explanation, if needed: 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



4.2

131

Part 3: System of monitoring 

 

26. What are reasons to monitor during lithium therapy (both lithium serum level and other 

parameters)?  

(Please choose all that apply)

 ●  Not applicable, I never start monitoring

 ●  Safety / side-effects

 ●  Efficacy

 ●  Dose-adjustment / optimisation

 ●  Start/stop/dose-adjustment of interacting medication

 ●  Recommendations in guidelines

 ●  Comorbidities of the patient

 ●  Suspicion of lithium toxicity

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

27. What are reasons NOT to monitor during lithium therapy (both lithium serum level and 

other parameters)?  

(Please choose all that apply)

 ●  Not applicable, I always start monitoring

 ●  It is in my belief unnecessary

 ●  The guideline doesn’t oblige me to do it

 ●  The SmPC doesn’t oblige me to do it

 ●  My institutional protocol doesn’t oblige me to do it

 ●  I’m not aware of the necessity of monitoring

 ●  The patient is not co-operative

 ●  I don’t have the resources to monitor 

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

28. Is your monitoring policy based on a guideline or institutional protocol? 

 ●  Yes ●  No

29. Which guideline / institutional protocol? 

 Please write your answer here: 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

30. Please upload the institutional protocol or guideline you use in lithium monitoring. 

 If you only have a link to the guideline or protocol you can send this in the next question. 

 Kindly attach the aforementioned documents along with the survey
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31.  Please send the link of the guideline or institutional protocol you use in lithium monitoring

 Please write your answer here: 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

32. What are reasons NOT to use the guidelines during lithium therapy? 

 (Please choose all that apply)

 ●  Not applicable, I always use the guidelines

 ●  I’m not aware of the existence of such guidelines

 ●  The institutional protocol/ SmPC I use is sufficient

 ●  The institutional protocol/ SmPC I use is overlapping

 ●  Personal experience and practices are more valuable than guidelines

 ●  The guidelines are difficult to apply in daily practice

 ●  The guidelines are not applicable to my patient population

 ●  The guidelines are not explicit enough 

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 

33. Who is responsible for the monitoring? 

 (If you choose ‘Other:’ please also specify your choice in the accompanying text field.)

 ●  I am

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

34. How is the monitoring requested? 

 (If you choose ‘Other:’ please also specify your choice in the accompanying text field.)

 ●  I have to request every parameter separately

 ●  There is a laboratory protocol for monitoring all parameters during lithium therapy

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

35. Is the patient automatically invited by a laboratory or physician for determination of 

monitoring parameters by use of a protocol? 

 ●  Yes ●  No

Part 4: Background information 

36. What is your gender? 

 ●  Male

 ●  Female

37. What is your age? 

 (Answer must be between 18 and 100). 

 Please write your answer here: . . . . . . . years
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38.  What is your profession? 

 ●  Psychiatrist

 ●  Internist

 ●  General practitioner

 ●  Nurse practitioner

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39. At what kind of institution are you employed? * 

 (Please choose all that apply)

 ●  A general hospital

 ●  A public hospital

 ●  I’m a self-employed psychiatrist/general practitioner

 ●  Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

* This question was removed from the analysis, because the difference between a general

and public hospital was unclear. 

40. How many years have you been prescribing lithium? 

   Between 0 - 50 (steps 1)

41. In which country are you currently working? 

   (Choose one of the following)

Thank you for filling out our questionnaire!

If you have any questions or remarks about the questionnaire or research you can contact 

the researchgroup at:

M.Nederlof@uu.nl

or

Utrecht University

Department of Pharmaceutical Sciences

Division of Pharmacoepidemiology and Clinical Pharmacology

P.O. Box 80082

3508 TB Utrecht

The Netherlands

Phone : +31 (0)30 253 7324

Thank you for completing this survey.
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ABSTRACT

Background

Laboratory monitoring of patients using lithium is important to prevent harm and to increase 

effectiveness. The aim of this study was to determine guideline adherence overall and within 

subgroups for laboratory monitoring of patients using lithium. 

Methods

All patients having at least one dispensing for lithium for six months from January 2010 to 

December 2015 were identified retrospectively using data from the Dutch PHARMO Database 

Network. Monitoring was defined as adherent to the Dutch Multidisciplinary Clinical Guideline 

Bipolar Disorders if lithium serum levels and creatinine were measured at least every six months, 

and thyroid stimulating hormone (TSH) at least annually during lithium use.

Results

Data were analysed from 1583 patients with a median duration of seven 6-month periods 

of lithium use. Patients were monitored for lithium serum levels in 65% of the 1-year periods 

in 6-month periods and in 73% for creatinine. TSH was monitored in 73% of the 1-year 

periods of lithium use. Little over one-third (36%) of patients were monitored adherent to 

the guideline for all three parameters during total follow-up. Especially males, middle-aged 

patients, patients using <5 medications, patients receiving prescriptions solely from general 

practitioners, patients without interacting co-medication, and patients without other days 

with laboratory measurements were less often monitored adherent to the guideline.  

Conclusion

A considerable number of patients were not monitored adherent to the guideline. To ensure 

patient safety and effectiveness of lithium treatment, it is important to understand why this 

is the case. 
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BACKGROUND

Mood stabilisers aim to prevent manic and depressive relapses in patients with bipolar disorder 

during maintenance therapy (1). The balance between benefit and harm of pharmacotherapy 

needs to be monitored and evaluated for each patient before and periodically during 

treatment (2). Clinical Practice Guidelines (CPG) provide instructions consisting of both clinical 

and biomarker monitoring (2-4). Clinical monitoring includes monitoring of both signs or 

symptoms, while biomarker monitoring can be divided into monitoring of physical parameters 

and of laboratory parameters (2). Patient monitoring aims to promote effectiveness, as well as 

to (early) detect and prevent side effects. 

Although the need for monitoring of patients treated with psychotropic drugs is widely 

recognised, adherence to monitoring guidelines is often found to be suboptimal (5-8). For 

example, monitoring rates of metabolic parameters such as weight, glucose or lipids in 

patients using antipsychotic drugs have been found not to correspond with advise given in 

CPGs, posing unnecessary risks of morbidity to patients (9,10). Patient monitoring is likewise 

needed for mood stabilisers, due to the frequent occurrence of adverse effects (11,12). 

Lithium is approved for the acute treatment of mania and prophylaxis of bipolar disorder 

and is additionally used to augment antidepressant therapy of unipolar depression (13,14). 

Monitoring of lithium serum levels is important to prevent harm and to improve effectiveness 

among its users. The effectiveness may decrease during subtherapeutic lithium serum levels 

with a risk of relapse or recurrence, while higher lithium serum levels may be associated with 

a higher risk of adverse effects (15). Adverse effects on renal function and thyroid function 

frequently occur (16). A significant decline in renal function has been reported in lithium 

treated patients (17-20), in rare cases resulting in renal failure (21,22). Thyroid function may 

decline, with a risk of developing goitre. Based on these risks, monitoring of renal and thyroid 

function is important (14). The Dutch Multidisciplinary Clinical Guideline Bipolar Disorders 

recommends to monitor lithium serum levels and creatinine at least every six months and 

thyroid stimulating hormone (TSH) at least annually for patients using lithium (4).

In a previous survey by our group, prescribers of lithium generally reported to monitor patients 

using lithium one to three times during the first month and one to three times during month 

two to six of treatment. For patients on maintenance treatment, they reported to monitor 

patients one to three times a year (23). Especially lithium serum levels, creatinine and TSH 

were reported to be monitored by almost all prescribers of lithium (23). Although prescribers 

report to monitor patients using lithium, it is unknown whether in clinical practice patients 

are actually monitored for lithium serum levels, creatinine and TSH. The objective of this study 

was to determine guideline adherence overall and within subgroups to laboratory monitoring 

for patients using lithium in the Netherlands.  
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METHODS

Setting

For this retrospective follow-up study, monitoring of ambulatory patients using lithium was 

assessed from multiple regions in the Netherlands. Data were obtained from the PHARMO 

Database Network, a population-based network of electronic databases from primary and 

secondary healthcare settings in the Netherlands. Mandatory health insurance requires 

patients to register with a general practitioner and most patients are registered with a 

single pharmacy in the Netherlands. The PHARMO Database Network is a large, patient-

centric data network including multiple linked observational databases designed for use in 

pharmacoepidemiology and outcomes studies of drugs which collates patient records in 

geographically defined areas, scattered over the Netherlands. To address the objectives of 

the current study, data from the Out-patient Pharmacy Database and the Clinical Laboratory 

Database was used. 

The Out-patient Pharmacy Database comprises all general practitioner- and specialist 

prescribed healthcare products dispensed by the out-patient pharmacy. The dispensing 

records include information on type of product, dispensing date, strength, dosage regimen, 

quantity dispensed, and prescriber specialty. Drug dispensings are coded according to the 

WHO Anatomical Therapeutic Chemical (ATC) Classification System. Out-patient pharmacy 

data cover a catchment area representing 4.2 million residents. The duration of use was 

determined by dividing the amount dispensed by the prescribed dosage regimen. The 

Clinical Laboratory Database comprises results of tests performed on clinical specimens. 

These laboratory tests are requested by general practitioners or medical specialists in order 

to get information concerning diagnosis, treatment, and prevention of disease. The electronic 

records include information on date and time of testing, test result, unit of measurement and 

type of clinical specimen. Laboratory tests are coded according to the Dutch WCIA Coding 

System. Clinical laboratory data cover a catchment area representing 1.2 million residents. 

Patient data included sex and date of birth and a unique patient identification code to follow 

a patient’s medication and laboratory data over time. In the period 2010 - 2015 approximately 

170,000 patients had data available from both the Out-patient Pharmacy Database and the 

Clinical Laboratory Database and was used as the source population.  

The data from the PHARMO Database Network did not include any information allowing 

identification of individual persons, but anonymously uses collected data. According to 

current Dutch law no ethical approval for this study was required. 

Study population

All patients with a dispensing of lithium (ATC code N05AN01) in the period from January 

1st 2010 to December 31st 2015 were identified from the PHARMO Database Network.  
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The date of the first lithium dispensing in the study period was selected as index date. Patient 

were included if they were aged 18 years or older at the index date, had at least one year 

of medication history, had at least one year of follow-up and used lithium for at least six 

months. Because dosing of lithium varies, lithium episodes were considered to be continuous 

if gaps between subsequent dispensed prescriptions were less than 30 days, based on the 

start date of a dispensing and the theoretical end date of the previous lithium dispensing 

for the same patient. All patients having at least one episode for lithium for a duration of 

six months were identified. Individual follow-up for all patients was divided into fixed time 

periods of six months (182 days) and one year (365 days) (Figure 1a). Patients may have had 

more than one treatment episode of lithium. 

 

Figure 1: Schematic representation of assessment of laboratory measurements 

Patient characteristics 

For all patients in the study population, sex, age at start of periods and number of 6-month 

periods of lithium use were determined. To provide further insight into the patient population, 

dispensed psychotropic drugs (based on ATC codes, Appendix 1) were determined within the 

6-month period before lithium dispensing. Furthermore, the type of prescriber within the 

first 6-month period, treatment status and number of dispensed medications in addition to 

lithium were determined. 

Schematic representation of assessment of laboratory measurements

(a) Determination of lithium episodes and 6-months and 1-year period for a patient

(b) Assessment of at least one laboratory measure for a patient
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Period characteristics 

Age (as determined by year of birth) was assessed in a time-dependent manner at start of each 

period. Characteristics of prescribers during lithium use were analysed. The type of prescriber 

for lithium was assessed within every period from the pharmacy records categorised into 

medical specialist, general practitioner or both. If the type of prescriber was missing, the 

prescriber was considered a medical specialist. 

A distinction between patients was made based on duration of lithium use. Patients were 

divided into initiators and prevalent users at start of each 6-month period. An initiator of 

lithium was defined as having a dispensed lithium prescription without having a lithium 

dispensing within the six months before the prescription, while being non-institutionalised 

(defined as having at least one drug dispensing event for any other drug within six months 

before dispensing). A patient was defined as a prevalent user (maintenance) during consecutive 

lithium periods six months after the index date. 

The number of different dispensed medications (based on ATC code) was determined within 

each period. It was assessed if patients with polypharmacy (≥5 medications including lithium) 

were monitored more often adherent to the guideline than patients with <5 medications. 

Co-medications interacting with lithium requiring monitoring of lithium according to the 

G-standard, an evidenced based professional guideline for the management of drug-drug 

interactions, were assessed within periods (24). 

The number of days with laboratory measurements other than lithium serum levels, creatinine 

and TSH were determined in each period as a measure of laboratory monitoring intensity in 

general.

Assessment of laboratory measurements 

Within each 6-month period of lithium use and during total follow-up of lithium use of 

patients, it was determined whether lithium serum levels, creatinine and TSH were measured 

adherent to the guideline (Figure 1b). We defined monitoring as adherent to the guideline 

if lithium serum levels and creatinine were determined at least every six months, and TSH at 

least annually during lithium use. In every 6-month period, it was determined if a laboratory 

measurement of lithium serum level and creatinine was present. Within every 1-year period, 

it was assessed if a laboratory measurement of TSH was present.

Data analysis

Data were analysed using the Statistical Package for Social Sciences Version 24.0 for Windows 

(SPSS 24.0; SPSS Inc, Chicago, IL). Descriptive statistics were used to determine the percentage 

in which patients were monitored adherent to the guideline for lithium serum levels and 

creatinine in 6-month periods and TSH within 1-year periods and for all three parameters 

during total follow-up time of lithium use. The strength of the association between the 

patient and period characteristics and guideline monitoring adherence was assessed with 

logistic regression analysis and expressed as odds ratios with corresponding 95% confidence 
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intervals (95%CI). Odds ratios (OR) for being monitored according to the guideline compared 

to not being monitored according to the guideline were calculated for the covariates sex, 

age, type of prescriber, treatment status (initiation or maintenance), number of prescribed 

medications (<5 or ≥5 medications), interacting co-medication and days with laboratory 

measurements other than lithium, creatinine and TSH. If odds ratios changed by more than 

10% after by entering covariates, the covariate was added to the final adjustment model. 

RESULTS

Study population

From the cohort, a total of 2,279 different patients were identified with at least one lithium 

dispensing in the period between 1 January 2010 and 31 December 2015 (Figure 2). After 

applying the exclusion criteria, 1,583 patients were identified who used lithium for at least 

one 6-month period generating a total of 10,202 patient periods of six months. 1,370 patients 

used lithium for at least one 1-year period, generating a total of 4,216 full patient years. 

Figure 2:  Flowchart for patient inclusion. 

The study population included thus 1,583 patients (mean age 57 (SD 14) years, 60% female) 

with a median number of seven 6-month periods (interquartile range (IQR) 3 - 10) (Table 1). In 

most 6-month periods, patients were prescribed lithium by a medical specialist (60%), about one 

third by a general practitioner (32%), while a minority received prescriptions by both a medical 

specialist and a general practitioner (11%). Most patients were maintenance users within the 

first 6-month period (95%). In half of the first 6-month periods patients used five or more other 

medications (50%) with a median number of 4 (IQR 2 - 7) other medications per 6-month period.

Patients with a prescription for lithium 
during period of data collection (n=2279)

Patients aged <18 on index date (n=5)

Patients with less than 
one year of medication history (n=150)

Patients with less than 
one year follow up (n=234)

Patients with lithium use less than 
six months (n=307)

Patients having at least one episode of lithium dispension 
for a duration of six months (n=1583)
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Psychotropic drugs were commonly co-prescribed. Antidepressants were dispensed to 46% 

of patients within the 6-month period before the first dispensing of lithium. Antipsychotics 

were dispensed to 41%, anxiolytics, hypnotics and sedatives to 43%, mood stabilisers to 

10% and psychostimulants were almost not dispensed (1%). 

Table 1. Patient characteristics (N=1,583)

Patient 
characteristics 

Number of patients  
(percentage)

Sex 

Male 

Female 

634 (40%)

949 (60%)

Mean age at index date

Age range in years 

57 (SD: 14)

18 - 95 

Age bands, years

18 - 45

46 - 55

56 - 65

>65 

358 (23%)

387 (24%)

406 (26%)

432 (27%)

Number of six month periods of lithium use 

1 - 4

5 - 8

9 - 12

555 (35%)

443 (28%)

585 (37%)

Psychotropic drugs use within the 6-month period before the first lithium dispensing 

Antidepressants

Antipsychotics

Anxiolytics, hypnotics and sedatives

Psychostimulants 

Mood stabilisers 

731 (46%)

644 (41%)

681 (43%)

9 (1%)

162 (10%)

Prescriber within the first 6-month period

General practitioner

Medical specialist

Both 

336 (21%)

938 (59%)

309 (20%)

Treatment status within the first 6-month period

Initiation

Maintenance

82 (5%)

1501 (95%)

Number of dispensed medications in addition to lithium within the first 6-month period

<5 medications

≥5 medications 

Median number of medications (IQR)

794 (50%)

789 (50%)

4 (2 - 7)
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Outcomes

Lithium serum levels were monitored in 65% of periods on lithium use and creatinine in 73% 

(Table 2). TSH was monitored in 73% of patient years of lithium use. 

About half of all patients were monitored according to the guideline during total follow-up of 

lithium use on lithium serum levels (46%), creatinine (47%) and TSH (59%). About one-third 

(36%) of patients were monitored according to the guideline for all three parameters during 

the total period of lithium use. 

Table 2. Laboratory tests conducted adherent to the guideline

Characteristics of periods monitored adherent to the guideline

Monitoring of lithium serum levels, creatinine and TSH seemed correlated for the different 

characteristics (Figure 3). Between subgroups the odds for being monitored differed for some 

characteristics. Males were less often monitored according to the guideline compared to 

females for creatinine (71% vs. 74%; OR 0.86; 0.79-0.95) and TSH (70% vs. 76%; 0.75; 

0.65-0.86). 

Within age categories, the odds of being monitored for patients aged between 46 to 65 

years was significantly lower compared to patients >65 years old. Patients between 18 -45 

years old were monitored less often adherent to the guideline for creatinine (70% vs 79%; 

OR 0.59; 0.51-0.68) and TSH (73% vs. 78%; OR 0.66; 0.53-0.81) compared to patients aged 

>65 years, but not for lithium serum levels. 

Patients receiving lithium prescriptions from general practitioners were monitored less often 

adherent to the guideline regarding lithium serum levels (60% vs. 66%; OR 0.67; 0.58-0.76), 

creatinine (69% vs. 74%; OR 0.63; 0.57-0.69) and TSH (69% vs. 75%; OR 0.68; 0.56-0.82) 

compared to those who received prescriptions from medical specialists. Patients receiving 

lithium prescriptions from a general practitioner alone were additionally monitored less 

adherent to the guideline compared to those receiving lithium prescriptions from both a 

general practitioner and medical specialist for all three laboratory parameters. 

No significant difference was found between initiators and maintenance users.  

Patients were dispensed on average five different other medications (IQR 2 - 8) per 6-month 

period in addition to lithium. The proportion of patients monitored adherent to the guideline 

Laboratory tests Percentage monitored 
adherent to the guideline  
for patients during total 
follow-up of lithium use 

Percentage monitoring 
adherent to the guideline 
within periods 

Lithium serum level

Creatinine

Thyroid stimulating hormone (TSH)

723 / 1,583 (46%)

746 / 1,583 (47%)

807 / 1,370 (59%)

6,584 / 10,202 (65%)

7,441 / 10,202 (73%)

3,093 / 4,216 (73%)
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with less than 5 medications was lower compared to patients with polypharmacy (≥5 

medications) for creatinine (69% vs. 77%; OR 0.67; 0.61-0.73) and TSH (72% vs. 74%;  

OR 0.86; 0.75-0.99), but not for lithium serum levels (65% vs. 64% OR 1.02; 0.94-1.11).  

Patients without a dispensing of interacting co-medication were monitored less often 

adherent to the guideline for lithium serum levels (64% vs 67%; OR 0.85; 0.78-0.93) and 

creatinine (71% vs. 78%; OR 0.89; 0.79-0.99) compared to patients receiving interacting 

co-medication, but not for TSH. 

Patients without other days with laboratory measurements were monitored less often for 

creatinine (70% vs. 82%; OR 0.60; 0.53-0.68) and TSH (71% vs. 77%; OR 0.72; 0.62-0.83) 

compared to patients with one or more other days with laboratory measurements, but not 

significantly less often for lithium serum levels (64% vs. 66%; OR 0.93; 0.83-1.02).

Figure 3. Subgroup analysis of characteristics on percentage of monitoring adherent to the guideline 

in 6-month and 1-year periods. Reference categories are underlined at the Y-axis and presented as grey 

dots. Black dots represent significant differences compared to the reference group (P<0.05).
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DISCUSSION

A considerable number of patients using lithium were not monitored according to the Dutch 

guideline. Adherence was relatively higher for laboratory monitoring of creatinine and TSH 

compared to monitoring of lithium serum levels. The higher proportion of patients being 

monitored for creatinine might be explained by the fact that creatinine is more often included 

in laboratory protocols than lithium serum levels, for example during admission laboratory 

measurements or when needed for other medications. In elderly patients, renal function 

will gradually decline and this may be the reason why this parameter is more frequently 

monitored in this group (25). TSH is needed to be determined less frequently than lithium 

serum levels according to the guideline and can additionally be determined for other clinical 

symptoms such as fatigue, therefore compliance may be better for TSH compared to lithium 

serum levels.

In general, males were monitored less often adherent to the guideline for creatinine and 

TSH, but not for lithium serum levels. Adherence was especially higher in older patients (>65 

years) compared to middle aged patients. Patients using <5 medications were monitored 

less often adherent to the guideline for creatinine and TSH. No differences were seen for 

between monitoring of patients initiating treatment compared to patients using lithium for 

at least six months. 

Adherence to laboratory monitoring for patients with prescriptions from general practitioners 

was less compared to those receiving prescription by a medical specialist or by both a medical 

specialist and a general practitioner. In an earlier small scale Dutch study, general practitioners 

monitored lithium serum levels significantly less often than psychiatrists. Further, they described 

that creatinine and TSH were monitored less often than the guideline requested (26). 

This guideline was a previous version of the Dutch Clinical Practice Guideline for Bipolar 

Disorder. It stated to monitor lithium serum levels, creatinine and TSH biannually. The present 

version states that TSH should be monitored at least once a year. Besides this difference, 

both studies describe that patients using lithium prescribed by general practitioners were 

monitored less often according to the guideline. 

If co-medication interacting with lithium was prescribed within periods, patients were 

monitored more often adherent to the guideline for lithium and creatinine. This may be 

caused by alerts from clinical decision support systems, which remind the prescriber to 

monitor creatinine and lithium serum levels (27). 

Patients without other days with laboratory measurements were less often monitored 

adherent to the guideline. Reasons behind this difference can be a consequence of the 

willingness of patients to have blood tests, comorbidities or medications requiring additional 

monitoring.
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Many guidelines advise to monitor lithium serum levels at least twice a year (3). Therefore, our 

findings could be compared to monitoring compliancy in other countries. In agreement with 

other monitoring studies on adherence to guidelines, improvement of laboratory monitoring 

of patients using lithium in clinical practice is needed (6-8). In the study of Collins et al, 68% of 

patients received two or more measurements of lithium serum levels per year, 55% had two 

or more test for creatinine and 82% had at least one TSH test per year after at least one year 

of lithium use. Time periods in which they assessed laboratory measurements were different 

(one year compared to 6-month periods for lithium and creatinine), but their results show 

a similar trend. Paton et al, describe in a later study that monitoring of lithium serum levels, 

creatinine and TSH increased to respectively 80%, 70% and 92% (7). Monitoring rates were 

increased after a quality improvement program consisting of a patent safety alert mandating 

health care professionals to put systems in place to inform patients on lithium safety, to monitor 

patients treated with lithium in line with NICE guidance and to communicate monitoring tests 

to involved laboratories and clinicians (7). Eagles at al report that monitoring of patients using 

lithium did improve after distribution of guidelines, but still contained several inadequacies (8). 

Our results further illustrate that there are inadequacies in monitoring, highlighting 

patients which are less often monitoring according to the guideline and may be in need 

for additional care. 

The observation that improvement is needed in adherence to monitoring guidelines is not 

only seen in patients treated with lithium. Prevalence of lipid and glucose monitoring in 

patients treated with second-generation antipsychotic agents were found to be low as well 

in earlier studies (28,29). 

The PHARMO Database Network covers a broad area in the Netherlands. Therefore, one can 

assume that our findings are generalisable to other patients using lithium in the Netherlands. 

With this rich database, the odds of being monitored for diverse patient characteristics could 

be assessed. 

Because patients may go to other laboratories, not included in the PHARMO Database 

Network, there is a possible risk of bias due to incomplete laboratory data. In addition, the 

possibility of hospitalisation cannot be ruled out for some patients during the study period 

or within the 6-month period before initiation of lithium. Some patients may have been 

admitted to an institution or hospital for a short duration and have initiated lithium treatment 

there. To lower bias due to missing data, only patients with at least one dispensing in the 

6-month period before lithium were included. The data provided no information regarding 

clinical indications for lithium use or comorbidities. 

Ideally, the type of health care professional requesting the laboratory parameters should 

be evaluated, to have insight into which health care professional is most involved in patient 

monitoring. Only information on the prescriber of lithium was available, the health care 

professional requesting monitoring parameters was unknown. Responsibility for patient 
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monitoring could be transferred to another health care professional than the prescriber 

itself. Data on the type of health care professional requesting laboratory parameters could 

give insight into how the ultimate medical responsibility is organised, as patients may be 

monitored by a different health care professional than the prescriber. A medical specialist 

may for example prescribe lithium, while a general practitioner monitors the patient. Our 

data shows that if both a medical specialist and general practitioner prescribed lithium, 

adherence to the guideline for laboratory monitoring of patients using lithium was higher. 

Based on a previous study by our research group, the prescriber most often reported to 

effectuate monitoring themselves (23). 

Information on use of over-the-counter medication was not available in the database. 

Therefore, NSAID use could have been underestimated, as these can be dispensing without 

a prescription in the Netherlands. 

Our results raise questions as to why patients are not monitored adherent to the guideline. 

For safe and effective treatment of patients using lithium, the reasons behind these results 

need to be assessed. First, it should be assessed if monitoring parameters are requested by 

health care professionals, to determine if health care professionals do not request lithium 

serum levels, creatinine and TSH, or if patients are hesitant to monitoring or miss out on 

monitoring parameters that are requested. Previous studies have identified patient factors 

that influence monitoring rates which included the willingness of patients to have blood test 

(6,30,31). Qualitative studies may provide in-depth insight into personal rationale for choices. 

Klann et al. suggested an algorithm for automating drug monitoring by health care 

professionals. This information technology system automatically invites patients for laboratory 

testing when medication is dispensed. When a physician prescribes a medication, laboratory 

tests for lithium serum levels, creatinine and TSH will be scheduled for the patient at the same 

time. This system is known as a corollary order (32). 

Methods to improve patient adherence to monitoring can exist of methods to reduce time 

consumption by patients, such as the implementation of point of care tests (POCTs) in pharmacies 

for lithium and creatinine (33,34). By testing patients in pharmacies when medication is 

dispensed, it would save patients time and it could lead to an improved monitoring compliance. 

CONCLUSION

A considerable number of patients are not monitored according to the Dutch guideline. 

In order to ensure patient safety and effectiveness of lithium treatment, it is crucial to 

understand why patients are not being monitored according to the guideline. Future research 

is needed to provide insight into causes of missing values of patient monitoring. Based on 

those findings, methods to improve monitoring of patients using lithium can be developed 

and evaluated in clinical practice. 
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Drug class ATC codes 

Psychotropic drugs 

Antidepressants

Antipsychotics

Anxiolytics, hypnotics and sedatives

Psychostimulants 

Mood stabilisers 

N06A

N05A excl. N05AN

N05B + N05C

N06B

N03AF1, N03AG01, N03AX09

Appendix 1: ATC codes of co-prescribed psychotropic drugs  
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GENERAL DISCUSSION 

Prescribing is a complex and cyclic process that involves initiation, monitoring, continuation, 

evaluation and -if necessary- adjustment of pharmacotherapy (1). Although patient monitoring 

is a key component of rational pharmacotherapy, relatively little research has been done 

on monitoring compared to initiation and discontinuation. On the individual patient level, 

every medication treatment can be considered an N=1 experiment with an unknown benefit-

harm outcome. For safe and effective pharmacotherapy, keeping a finger on the pulse of the 

patient is thus important. ‘Keeping a finger on the pulse’ is a metaphor for what monitoring 

mostly entails: to be well-informed about current status and changes and to be able to make 

timely adjustments to optimise benefit and to prevent harm. Monitoring can be divided into 

clinical and biomarker monitoring. Clinical monitoring is performed by observing patients, e.g. 

checking for symptoms of tardive dyskinesia. Biomarker monitoring can be further divided 

into physical (e.g. heart rate, blood pressure) and laboratory (e.g. drug plasma concentrations 

or potassium levels) monitoring. Patients and health care professionals both have an active 

role in patient monitoring. To guide health care professionals in optimising the benefit-harm 

balance for prescribing medication to an individual patient, disease oriented clinical practice 

guidelines (CPGs) and the drug oriented Summary of Product Characteristics (SmPCs) are 

available, which usually include monitoring instructions for patient using psychotropic 

drugs (2).

 

To date, the pathophysiology of most psychiatric disorders is largely unknown (3-6). Patients 

are often treated with medication which are sometimes considered dirty drugs in the sense 

that these affect many neurotransmitter systems and not specifically a target related to 

the mechanism of disease (6). Affecting these targets can be undesirable and contribute 

to unwanted side effects. Monitoring instructions are therefore provided to increase the 

likelihood of efficacy of the treatment and to prevent or limit harm for patients. These 

instructions are often formulated for patient populations instead of tailored to individual 

patient characteristics. Individual patients may require less or additional monitoring. For some 

psychotropic drugs, such as lithium and clozapine, the need for patient monitoring is well 

known (7,8). However, monitoring instructions are not always followed. 

The overall aim of this thesis was to assess the need, availability, applicability and 

implementation of monitoring instructions for patients using psychotropic drugs. 

Two clinical patient case reports in this thesis (Chapter 2.1 and 2.2) illustrate the need for 

patient monitoring in clinical practice. First, a need for monitoring of free valproic acid (VPA) 

concentrations in patients with hypoalbuminemia was found. In the case presented, a patient 

experienced a severe cognitive decline related to toxic free VPA concentrations, while total 

VPA concentrations were within reference range. In the second patient, re-exposure to 
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clozapine after a previously experienced dilated cardiomyopathy was successful. Clozapine 

was reinitiated under strict patient monitoring. 

To determine how guidance of patients using antidepressants can be improved by physicians 

and pharmacists, the needs and suggestions of patients in this aspect were assessed 

during focus group discussions (Chapter 2.3). Patients wanted counseling opportunities 

more frequently during treatment course, to discuss treatment expectations more intensely 

and to have an important share in decision-making. From the perspective of the patients, 

communication between health care professionals and patients as well as among health care 

professionals needed to be improved.

In Chapter 3, monitoring instructions provided in drug labels were assessed. An average of 3.3 

instructions (range 0 - 13) in the labels of psychotropic drugs was found, in which monitoring 

was primarily mandatory for safety reasons. A considerable number of instructions for patient 

monitoring within SmPCs were not applicable in clinical practice when evaluated with the 

Systematic Information for Monitoring (SIM) score. Based on these monitoring instructions in 

SmPCs, monitoring costs were calculated for antipsychotic agents. Total drug costs consisted 

of >20% mandatory monitoring costs for over one-third of all antipsychotics based on 

minimal required patient monitoring. Total drug treatment costs (including monitoring costs) 

are preferred over the costs of the drug itself in clinical and regulatory decision-making. 

In Chapter 4, monitoring by health care professionals was assessed. The monitoring instructions 

in CPGs developed for the treatment of patients with bipolar disorder were presented in a 

clear manner. The applicability of sections on monitoring in CPGs for clinical practice, however, 

can especially be improved by providing more information about facilitators and barriers to 

monitoring. In a survey, almost all prescribers of lithium reported to monitor lithium serum 

levels, renal and thyroid function in patients to whom they prescribe lithium. Monitoring of 

other parameters was more variable which is consistent with monitor instructions in CPGs 

for bipolar disorder. Actual monitoring rates in clinical practice for lithium serum levels, renal 

and thyroid function were considerably less compared to what prescribers of lithium state to 

monitor and what is advised in CPGs. 

To improve monitoring of patients using psychotropic drugs, an assessment is needed to 

select evidence based monitoring parameters, instructions should be clearly described and 

applicable for clinical practice and thereafter implementation of monitoring instructions in 

clinical practice is important. 

In this general discussion, these three themes will be put into broader perspective. First, 

optimal clinical and biomarker monitoring parameters will be discussed, followed by ideas 

to improve adherence to monitoring instructions, and finally recommendations for scientific 

evaluation of monitoring parameters will be provided. 
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OPTIMAL CLINICAL AND BIOMARKER MONITORING PARAMETERS

Introduction

In this thesis, clinical and biomarker monitoring was investigated for patients using psychotropic 

drugs. As described in Chapter 3.1, most monitoring instructions for psychotropic drugs are 

intended to promote patient safety (9). Unfortunately, information was often lacking in these 

instructions on what to monitor, when to start, when to stop, the frequency, critical values 

and how to respond (9). With the availability of current and newly developed monitoring 

parameters, health care professionals need sound advice on their validity and utility (10). 

Unfortunately, evidence on optimal clinical and biomarker parameters for clinical outcomes 

is often lacking in psychiatry, as well as the optimal time points for measurement and 

determination, and how to respond to outcomes. 

Characteristics of optimal clinical and biomarker parameters

According to the Food and Drug Administration (FDA), the ideal biomarker should be specific, 

sensitive, predictive, robust, non-invasive and cost-effective (11). Specificity means that the 

parameter does not measure other outcomes in addition to the outcome of interest (i.e. 

false positives). In other words, it measures the proportion of true negative measures (12). 

Sensitivity measures the proportion of markers that reflect the outcomes accurately (i.e. 

true positives). If the test is negative, the patient really does not have the outcome (12). 

Predictivity means that the biomarker demonstrates a clear association between measured 

values and conditions. For example, an increase in drug plasma concentration correlates with 

an increased effectiveness (until the maximum target level is reached). If serum levels are 

below the target range, treatment is likely to be ineffective. An increase in drug plasma 

concentration may also correlate with an increase of severity of adverse events. Robustness 

means the detection of the biomarker is persistent of its characteristics after perturbation. 

An optimal biomarker is non-invasive, accessible, rapid, safe and easy to measure within 

patients. And finally, a biomarker needs to be cost-effective (13,14). 

Although the FDA formulated characteristics for ideal biomarkers, most of these 

characteristics are likewise desirable for clinical monitoring parameters in general. To date, 

ideal biomarkers in psychiatry do not exist and maybe never will. This does not mean that the 

existing biomarkers cannot be useful. The characteristics formulated by the FDA are useful  

for selecting and striving to achieve monitoring parameters with added value. 

As an illustration, lithium serum levels are monitored in patients using lithium. Lithium serum 

levels may seem optimal as biomarker, but there are some limitations. In clinical practice, 

serum levels of lithium are measured in the peripheral circulation, while lithium has its effect 

in the brain. To be optimal, drug plasma concentrations thus preferably need to measure the 

actual amount that affects the brain. Reference values may not always correspond to the 

actual effect of lithium treatment. In patients with serum levels above the minimum target 

level, a treatment effect may still be absent and toxicity may appear even if serum levels are 
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below the maximum target level. Some patients treated with lithium will receive treatment 

adjustments or interventions solely based on measurements of lithium serum levels, although 

this may be undesirable. Furthermore, lithium serum levels measurements are not always 

robust. With lithium self-tests, the accurateness of results depends on the accuracy of blood 

sampling. Still, lithium serum levels often have added value in general in clinical practice to 

estimate effectiveness and safety of treatment. We thus need to beware of limitations of 

used monitoring parameters and strive to achieve optimal monitoring parameters based on 

the characteristics of formulated by the FDA.  

Monitoring parameters as surrogate endpoints 

Ideally, monitoring parameters act as measures of patient outcomes. Some parameters 

can serve as surrogate endpoints. A surrogate endpoint is a parameter that is intended to 

substitute for a clinical endpoint. To be considered a surrogate endpoint, there must be 

solid evidence that a parameter consistently and accurately predicts a clinical endpoint (15). 

A clinical endpoint is a characteristic or variable that reflects how a patient feels, functions, 

or survives (16). It is important to remember that not all clinical and biomarker monitoring 

parameters are surrogate endpoints. For example, measurement of cholesterol in patients 

treated with the antipsychotic agent olanzapine is informative of providing information on 

the risk of developing heart disease. However, not all patients with high cholesterol will 

develop a heart disease. Thus, clinical and biomarker monitoring parameters may not entirely 

correlate with clinical endpoints of interest (such as the patient’s health, wellbeing, morbidity 

and mortality). The goal of patient treatment is to improve a patient’s health status, not 

to improve measures that frequently correspond to the outcome (15). Improved measures 

of biomarkers do not necessarily lead to improved patient outcomes (10). Therefore, it is 

important to remember that monitoring can help to make decisions in patient treatment, but 

it can not replace the assessment of actual patient outcomes. In psychiatry, mostly clinical 

endpoints are used in studies instead of surrogate endpoints (17). 

Optimal moment of determination 

If a clinical or biomarker monitoring parameter is considered to have added value, the optimal 

moment of determination needs to be assessed. To be able to adjust treatment early to 

prevent harm or to increase effectiveness, monitoring parameters need to be assessed prior 

to the outcome of the clinical endpoint. For some parameters even prior to treatment (18), for 

example to decide if a medication for a patient is contraindicated (e.g. due to a prolonged 

QT-interval). If the optimal moment of measurement for a parameter is during treatment, 

the frequency is to be determined. A lower frequency is beneficial in terms of costs and time 

investment of patients and health care professionals. The lowest frequency that enables 

timely intervention by the health care professional or patient would therefore be optimal. The 

frequency may need to be adjusted if patient characteristics or circumstances change, such as 

during treatment with co-medications or development of (comorbid) mental illnesses. Thus, 
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patient characteristics or circumstances requiring an adjusted frequency need to be taken 

into account.   

Cost-effectiveness 

To date, many clinical and biomarker parameters are used for psychiatric patients in clinical 

practice. It is important to consider whether the benefits outweigh the costs of monitoring 

in the sense of effectiveness or the prevention of damage. Value in health, known as the 

patient health outcomes achieved per spent monetary value, has grown to be a central 

theme in health care (19). Insight into monitoring costs can help in decision making for both 

health care professionals and patients. Ideally an ‘amount needed to pay to monitor’ could 

be provided, comparable to a ‘number needed to treat’ which will be explained in the section 

about scientific evaluation of monitoring parameters. In Chapter 3.2, monitoring costs for 

antipsychotics were found to be hidden (20). Monitoring costs constituted of a substantial 

proportion of total drug treatment costs, which confirms that it is important to make these 

costs transparent (20). 

Clinical implications 

To optimise efficacy and safety for patients treated with psychotropic drugs, clinical and 

biomarker monitoring parameters can aid health care professionals and patients to be able 

to keep a finger on the pulse. To date, ideal clinical and biomarker parameters do not exist 

in psychiatry, although some may still have benefit for clinical practice, such as measuring 

lithium serum concentrations in patients using lithium. Monitoring of parameters should lead 

to clinical consequences where necessary or stimulate decision making and have added value. 

For many clinical and biomarker parameters, the added value of determination is unknown. 

Therefore, monitoring parameters used within clinical practice need to be evaluated on 

their added benefits in relation their value in health. If these parameters are not evaluated, 

health care professionals may be burdened with an unnecessarily increased workload and 

patients may be exposed to unnecessary (invasive) monitoring. On the other hand, risks of 

harm of being exposed to ineffective treatment may be prevented by implementing accurate 

monitoring. 

Future research 

The European Medicines Agency, Food and Drug Administration and other regulatory 

agencies recognise that biomarkers are of importance to pharmaceutical innovation and 

personalised medicine (10). Existing and newly developed biomarkers in psychiatry need to 

become more evidence-based. A focus on evaluation of clinical monitoring parameters is 

equally needed. 

For the currently used clinical and biomarker monitoring parameters, the evidence behind 

their use should be evaluated and documented as soon as possible, and formulated into 

applicable monitoring instructions. As described in Chapter 3.1 some monitoring instructions 
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solely consist of sentences like “frequent monitoring of electrolytes is recommended”. This 

sentence has no added value as it does not describe which electrolytes need to be monitored, 

how to interpret frequent, when to start monitoring, when to stop monitoring, what the 

critical values are and how to respond to these values. These sentences should be replaced 

for evidence based informative monitoring instructions. 

For new drugs or new clinical and biomarker parameters and existing parameters lacking 

evidence, the added value needs to be systematically assessed. Accurate documentation 

of effects and adverse effects of patients using psychotropic drugs is required for evidence 

based monitoring. To determine the added value of current monitoring parameters, a number 

needed to monitor can be calculated which will be further discussed in the section about 

recommendations for scientific evaluation of monitoring parameters. Some monitoring 

parameters may only have added value in specific patients or patient populations. Research 

to cost-effectiveness of clinical and biomarker monitoring parameters providing insight into 

direct (and preferably indirect) monitoring costs for decision making is needed. 

 

IMPROVEMENT OF ADHERENCE TO MONITORING INSTRUCTIONS

Introduction 

A perfect clinical or biomarker monitoring parameter can be developed, but if it is not 

implemented in clinical practice, it will not have any added benefit. Therefore, attention 

for implementation of monitoring parameters in clinical practice is essential to achieve a 

solid monitoring system. To improve implementation and adherence, ideas will be discussed 

directed at both health care professionals and patients. 

Improvement of health care professional oriented adherence to monitoring 

instructions 

SmPCs or CPGs provide information to health care professionals on how to monitor patients 

using psychotropic drugs of which examples are shown in Chapter 3.1 and 4.1. To implement 

monitoring in clinical practice by health care professionals, these instructions need to be 

unambiguous (9,21). 

To date, in most countries, the system for laboratory monitoring of patients is designed in a 

way that prescribers (or other health care professionals) should actively order a measurement 

of laboratory parameters. In other words, it requires an action of health care professionals 

to monitor a patient and remind themselves to assess the parameter outcomes usually on 

a later moment in time than writing the prescription (22). From our study in Chapter 4.2 it 

is known that a considerable number of patients using lithium are not monitored according 

to the guideline. It is important to understand why this is the case. This may in part be due 

to a lack of requesting monitoring parameters by health care professionals, and in part by 

suboptimal adherence by patients. Some instructions may be directed to patient groups, but 

are not tailored to individual patients who may be in need of an adjusted monitoring scheme. 
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For improvement of adherence to monitoring instructions, it is key to know if non-adherence 

by health care professionals and patients is intentional or non-intentional. 

With the current monitoring system, there is a risk that health care professionals 

unintentionally fail to request a test (22). On the other hand, some health care professionals 

may be of opinion that monitoring certain parameters is unnecessary or have other reasons 

not to monitor patients, such as a lack of resources, as described in Chapter 4.2. For 

achievement of improved adherence to monitoring, the system could be refined to make 

it easy or effortless for health care professionals to request parameters and to check if 

monitoring is executed. In the following paragraphs examples are given to improve health 

care oriented adherence. 

 

Corollary orders

A system where health care professionals have to actively choose not to monitor a patient 

instead of monitoring a patient can help to improve adherence to monitoring. An example for 

such an opt-out instead of opt-in systems is the so-called “Corollary Order” (23). 

An example of a corollary order is an order for a lithium serum concentration test, after “the 

order” to prescribe lithium during maintenance treatment. In this example, the prescription of 

lithium directly generates a trigger to order a lithium serum level test. The lithium prescription 

can be seen as a first order, followed by a second order, namely the request of a lithium serum 

level. If this second order is often co-occurring, it can be coupled to the first order in a clinical 

decision support system (CDSS) (23). In a system using corollary orders, a computerised system 

will suggest the orders that are the logical corollaries to the first one. A lagtime between the 

orders can be established within the collorary order, resulting in a request of a lithium serum 

level a set number of days following the lithium prescription. The corollary orders need to be 

formed in a way that the physician can accept or reject them with a single keystroke. For some 

monitoring parameters, orders can continue as long as needed and a stop to the order can be 

coupled to interventions as the second prescription, a certain duration of time, or the order to 

cease medication. These orders for biomarker monitoring can help health care professionals to 

adhere to monitoring instructions when psychotropic drugs are prescribed.

There are two phases where corollary orders can be implemented, namely during a medication 

prescription by a physician or during a medication dispense in a pharmacy. The advantage of 

a corollary order system coupled to a prescription of a psychotropic drug is the knowledge of 

a health care professional about the specific patient receiving the medication. For a prescriber, 

it may be easier to assess patient characteristics influencing the need for monitoring. The 

advantage of a corollary order system coupled to the dispensing in the pharmacy is that the 

patient has to return to the pharmacy to have their medication dispensed. While medication 

can be repeated without visiting a prescriber, a patient is unable to collect their medication 

without visiting a pharmacy. 

A limitation to implementation of this system, are the costs of development and maintenance (23). 

Secondly, if useful order sets are developed, they need to be suitable in the natural workflow 
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of health care professionals (23). Collaboration between prescribers, pharmacies and clinical 

laboratories are therefore key to implement this system. 

Clinical rules

A different method to promote adherence of health care professionals to monitoring instructions 

is the implementation of clinical rules. A clinical rule is a decision support system focusing on 

medication safety and medication optimisation against the background of a more complete 

patient risk profile (24). With clinical rules, pharmacists or other health care professional can 

analyse outcomes of complex individual risk profiles by using patient data such as age, gender, 

registered (contra)indications, laboratory parameters and medication. The analysis can be done 

proactively or retrospectively. In this way, missing laboratory parameters may be tracked down 

using clinical rules. An example of a clinical rule may exist of the following: 

A patient started 10 days ago with lithium treatment (receiving a prescription) ➤ after 10 

days no lithium serum levels were measured.

A health care professional (either a pharmacist, pharmacy assistant, physician or clinical 

chemist) can observe the missing measurement and alert the prescriber to determine a 

lithium serum level. The prescriber may in turn either request the laboratory parameter or 

explain why monitoring for this patient may be unnecessary. In a general hospital, it has 

been investigated if introduction of a clinical rule improved adequateness of monitoring of 

patients treated with lithium. Monitoring of patients using lithium did improve, although this 

was many driven by an increase in preventative psychiatric consultations instead of lithium 

serum levels (25). 

A drawback of clinical rules has found to be a low positive predictive value, meaning only 

a few clinical rules leaded to an action needed to be taken (24). Clinical rules may therefore 

need to be more accurately shaped to assemble a collection of rules that require intervention. 

Few biomarkers need to be determined before start of treatment. By using clinical rules, 

these missing values may be discovered too late.  

Overall, a combination of corollary orders and clinical rules in CDSS may be the future. Health 

care professionals are then both triggered to initiate monitoring and reminded if a monitoring 

was not executed in time. 

Improvement of patient oriented adherence to monitoring instructions 

Patients are always involved in the process of monitoring and are therefore most important 

for adherence to monitoring instructions. Decision making related to monitoring must 

consist of a shared agreement between a patient and healthcare professional as described in 

Chapter 2.3. Some patients may have their reasons to reject or feel a resistance to monitoring, 

ignoring health risks, avoiding care, considering blood sampling unpleasant, invasive or even 



5

163

frightening (26). In addition, the distance to the laboratory, the required time investment or 

burden of monitoring can be experienced as too much. 

Limiting the burden of monitoring for patients while staying involved at the same time, may 

improve patients’ adherence to monitoring. The burden of clinical and biomarker monitoring 

may be reduced by facilitating monitoring with self-tests, point of care testing (POCT), dried 

blood spots (DBS) and eHealth services. 

Self-tests, point of care testing (POCT) 

A self-test is defined as a test that can be administered to oneself. POCT is defined as medical 

testing at or near the site of patient care (27). Accessibility to monitoring can be improved by 

self-tests and POCT, bridging the distance between laboratory and patient (28). These tests 

are developed for diverse parameters such as lithium serum levels, sodium, glucose and renal 

function, and can be an advantage for monitoring parameters requiring rapid turnaround 

time (27,29,30). The use of self-tests is already embedded for some patients with medical 

conditions. For example, patients with diabetes are used to measuring their blood sugar 

using glucose self-tests.

An advantage of using self-tests is that patients become more aware of their own health 

status. These tests may be more convenient for patients compared to measurements needed 

to be performed on location, because of the simple infrastructure (29). Disadvantages of 

self-tests and POCT tests can exist of a reduced specificity compared to performed tests in 

a laboratory, a risk of inappropriate documentation of results and POCT tests are generally 

more expensive (27). Tests results additionally need to be communicated to health care 

professionals, requiring action of patients. POCTs have most benefit if all laboratory tests 

can be performed at or near the site of patient care. For most psychiatric patients, many 

laboratory parameters are requested during treatment. If a patient still needs to go to a 

laboratory for determination of different parameters, monitoring may have no added benefit. 

Dried blood spots (DBS)

A relatively new development within therapeutic drug monitoring is the utilisation of dried 

blood spots (DBS). DBS is a form of a self-test, collecting a blood sample obtained from a 

finger-prick of a patient (31). A spot of blood is placed a filter paper and allowed to dry (32). 

Only minimal volume, attained by a finger prick is required; sampling is less invasive and 

inexpensive and can be preserved with almost no deterioration of analytes (26,32). In line 

with self-tests, advantages of DBS are the ability for patients to be monitored at home, 

monitoring results can be available when patients visit health care professionals for a routine 

check-up and monitoring can be executed at any desired sampling time (32). To date, DBS 

are developed for quantification of psychotropic drugs in blood such as antipsychotic agents, 

mood stabilisers and antidepressants (26,33-35). 

DBS may change responsibilities for monitoring. In future, a health care professional may 

prescribe a medication together with a prescription for a DBS test. The patient may collect 
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the medication together with the DBS test at the pharmacy, where a pharmacy assistant 

explains how to use the test. After testing, the patient can send the kit through an envelope 

to a clinical laboratory. The laboratory then communicates test results to the prescriber. 

 

eHealth services 

eHealth is another relatively new development which can be used to improve  clinical 

and physical monitoring. By using eHealth services patients are able to register their own 

experiences during pharmacotherapy. They can for example register the experienced severity 

of mental symptoms of their mental disorder or side effects. Additionally, eHealth can be 

used to inform patients on medications by showing short videos. Insight into their own 

health outcomes and direct feedback within the eHealth application can be implemented. 

By using eHealth services some patients perceived improved monitoring and communication 

with their health care professional. Less follow-up visits were required, which improved 

convenience and by eHealth their knowledge was increased (36). On the other hand, eHealth 

may also lower response rates, if patients were unguided, feedback messages were sometimes 

seen as unhelpful and may therefore have perceived lack of support negatively (37). 

eHealth can be perceived differently by patients using psychotropic drugs compared to the 

general population, because patients with mental disorder may require more personal care 

and attention. In our focus group study, patients with depression preferred face-to-face 

contact contrary to eHealth services. Patient preferences should therefore be assessed before 

implementation. 

Improvement of both patient and health care professional oriented adherence to 

monitoring instructions 

Adherence to monitoring can additionally be improved by strictly regulating medication 

dispenses. One method is to refuse pharmacies to dispense medication if results of 

monitoring parameters are missing. Thereby physicians can be held liable if they prescribe 

medication without outcomes of monitoring parameters and patients can be refused to 

receive medication without being monitored.

In the United Kingdom, this method is implemented for patients using clozapine. Patients are 

unable to receive a dispense of clozapine in a pharmacy if they cannot present test results of 

white blood cell counts and absolute neutrophil counts (38). A so called ‘no blood - no drug’

principle is implemented. A pharmacy thus checks if test results are available and above 

reference value to dispense the medication.  

A disadvantage is the increased workload and the risk of refusing treatment for patients 

who unintentionally failed to have their blood tested. It also leaves little room for the choice 

of patients to deliberately deviate from what is recommended. These patients may have 

their reasons to refuse blood testing, for example caused by a lack of illness insight or 

fear of doctors. It can be unfavourable to refuse clozapine in treatment resistant patients, 

based on a small risk of agranulocytosis, who experience harm caused by severe psychosis.  
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Health care professionals can additionally fear to be liable for treatment errors and may 

choose to prescribe other medications. On the other hand, cases of clozapine induced 

agranulocytosis will be prevented by strictly regulating medication dispenses. 

Clinical implications

Possible solutions to improve adherence to monitoring instructions have been discussed, but 

too much monitoring can be just as big a problem. Excessive monitoring can lead to increased 

health care costs, under- or overtreatment of patients, unneeded burden to patients, causes 

a waste of resources and time investments by health care professionals. Patient involvement 

in monitoring is important to improve adherence. Monitoring can help to improve the benefit 

-harm balance for a patient, but if a patient estimates monitoring itself to be most harmful, 

then the best option may be not to monitor a patient. If a well-informed patient refuses to 

be monitored, their choice needs to be respected. Health care professionals may additionally 

choose not to monitor a patient based on clinical expertise.

A requirement for improvement of adherence to monitoring is a good registration system. 

For a good registration system, exchange of medical data between health care professionals 

is paramount. Data exchange is needed because psychiatric patients are often treated both 

in primary and secondary health care. The system should be developed in a way requiring no 

additional effort by health care professionals or patients for data exchange. 

Not all recommendations are suitable for improved adherence of patients using psychotropic 

drugs. Patients need to be able to measure monitoring parameters with specific devices such 

as self-tests, DBS and eHealth services. For psychiatric patients, this goal may be a bridge to 

far, such as patients with a severe mental disorder. Outcomes may upset patients if results 

are unexpected or provide signs of ineffectiveness or harm. Especially psychiatric patients 

who are more vulnerable to mood changes may need to be protected from negative impacts. 

Future research

To improve adherence to monitoring instructions, reasons for suboptimal implementation 

of monitoring instructions need to be assessed. Qualitative research, such as focus group 

discussion, questionnaires or interviews may provide insight into reasoning why monitoring 

is not implemented in clinical practice as recommended. Based on those findings, adherence 

to monitoring can be improved with a strategy to reduce barriers limiting implementation of 

monitoring. 

Monitoring can be tailored to needs of patients and health care professionals. Some patients 

may be willing to have the added risks if they do not need to undergo blood tests and in these 

cases their authority should be respected. Especially in psychiatry, patients may be suspicious 

towards the added benefits or may refuse monitoring. On the other hand, patients may have 

a preference for increased face-to-face contact with health care professionals. Therefore, 

opinions of patients and health care professionals are key for optimisation of monitoring. 
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SCIENTIFIC EVALUATION OF MONITORING PARAMETERS

Introduction 

The need for optimal clinical and biomarker monitoring parameters and implementation of 

monitoring instructions were addressed in the previous paragraphs of this general discussion. 

To achieve optimal biomarkers and applicable instructions, research to find optimal clinical 

and biomarker parameters is needed. Current evidence for biomarkers, requirements for 

improvement of monitoring and steps needed to be taken to improve the evidence for patient 

monitoring will be discussed. Thereafter, a focus on the applicability of monitor instructions 

within the SmPCs and CPGs for health care professionals will be discussed, together with 

responsibilities for improving the evidence on monitoring both before and after approval of 

a psychotropic drugs.  

Current evidence for biomarkers 

Clear evidence for most parameters that are monitored is often unknown. For example, 

for some psychotropic drugs, therapeutic drug monitoring (TDM) is used in clinical practice 

for optimisation of pharmacotherapy. TDM is strongly recommended for antipsychotic 

agents such as clozapine and for mood stabilising agents such as lithium (39). Although 

a considerable amount of evidence has been gathered regarding TDM of these agents, a 

need is still there for further controlled and randomised concentration-response studies to 

improve the accuracy of reference values (39). For other parameters, such as for biomarkers 

for prevention of cardiovascular adverse effects caused by antipsychotics, evidence is hard to 

find (40). Therefore, evidence is needed to select optimal biomarkers and create applicable 

instructions for patient monitoring.

Requirements to improve monitoring

Accurate documentation of effects and adverse effects of patients using psychotropic 

drugs is required for evidence based monitoring. If outcomes are not documented, it is 

impossible to assess the added value of monitoring. For psychotropic drugs, data on mood 

state, efficacy and adverse drug reactions can be gathered as a routine procedure in clinical 

practice, together with patient characteristics, medication use (dose, daily intake frequency), 

comorbidities and laboratory outcomes. In a previous study, data was collected and patients 

received face-to-face standardised interviews (41). This systematic method of recording 

patient outcomes ensured that practice-based research could be executed. 

In the Netherlands, most systems for recording patient outcomes are stand-alone. A national 

database, or systematically collecting all information from patient records can facilitate practice-

based research and is recommended. This additionally prevents loss of data or incomplete medical 

files after transitions of psychiatric patients between primary and secondary care. Personal details 

of patients, such as name and address, can be hidden if this system is used for research, to 

protect the privacy of patients, since these are unnecessary to study patient outcomes.
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Improvement of the evidence for patient monitoring of currently used medications 

For optimising patient monitoring, introducing a number needed to monitor could clarify 

the need for monitoring of specific parameters. The ‘number needed to monitor’ can be 

defined as the average number of patients who need to be monitored to prevent one 

additional bad outcome (recurrence of disease or adverse effect). To calculate a number 

needed to monitor data is needed on medication, dose, duration of use, monitoring 

outcomes, comorbidities, efficacy, patient characteristics such as sex and age, confounding 

variables, and clinical endpoints. Practice based databases as described in the paragraph 

above can be used to study the number needed to monitor. With these databases, patients at 

risk for adverse effects can be identified and a ‘number needed to monitor’ can be calculated. 

These databases are valuable for assessment of outcomes and risks, as well as the need for 

monitoring.

Example of a study to determine the number needed to monitor for valproic acid 

toxicity

The case of Chapter 2.1 can be used for optimisation of our monitoring practice which 

showed our current monitoring system was suboptimal. VPA was neglected as a causal factor 

for severe cognitive impairment seen within this patient as her total VPA concentration was 

within reference range. Eventually, the free concentration of VPA was assessed, generating 

a toxic value. Although not obligatory within the Dutch guideline for bipolar disorder, total 

VPA concentrations are generally monitored in clinical practice (42). Monitoring of free 

concentrations may be more accurate and valuable. Determination of free VPA concentrations 

is more time-consuming, therefore it is unknown if it is cost effective to determine free VPA 

concentrations for all patients. 

For assessing the number needed to monitor for each specific patient population based on 

this case, the following patient variables are needed: age, VPA dose, reports of adverse effects 

to determine toxicity, total VPA concentrations, free VPA concentrations, and covariates such 

as albumin and interacting co-medication influencing protein binding. 

The primary question is: Which patients need to be monitored to prevent harm related 

to high free VPA concentrations that would have been missed by measuring total VPA 

concentrations? 

A database answering for calculating the number needed to monitor can be designed as in 

Table 1.

With linear regression, an equation can be calculated predicting the risk for toxicity best 

with the selected variables. Additionally, it can be calculated how many cases would have 

been missed without monitoring free VPA concentrations. With this equation, relevant 

covariates can be taken into account and a number needed to monitor can be determined 

for selected patient populations. With the ‘number needed to monitor’ and the severity of 

toxicity, professional organisations can decide whether this number is clinically relevant and 
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determine if monitoring is of added value in clinical practice. Thereby, different monitoring 

strategies can be compared to determine the preferred strategy. 

A challenge will be to accurately register effectivity, monitoring outcomes and adverse 

effects in current databases (43). Accurate registration of adverse effects is vital to determine 

a number needed to monitor and cost-effectiveness of monitoring. 

Personalised and stratified monitoring

Most monitoring instructions in SmPCs and guidelines are directed at all patients (9). Within-

patient and between-patient characteristics can be highly variable (44); therefore, instructions 

may need to be specific for patient populations or directed to patients under specific 

conditions. Patients may for example vary with respect to gender, age, race, comorbidities 

and genetics (44,45); within patients, physical parameters and laboratory values change. 

Older patients may have a reduced capacity to renally excrete medications such as lithium 

compared to adults. These patients may need lower target serum levels of lithium or to 

be monitored more often (46). Patients using a selective serotonin reuptake inhibitor (SSRI) 

concomitant with a thiazide diuretic may have a higher risk of developing hyponatremia 

compared to a patient solely using an SSRI (47). Therefore, a patient using both drugs may 

need to be monitored more often compared to a patient solely using an SSRI. In other words, 

‘personalised monitoring’ may be promising.

Personalised monitoring may save health care costs and unneeded burden to patients. 

Patients may be prevented from the burden of monitoring if a rationale behind the parameter 

is missing and costs will be prevented. For example, patients above a certain age may be 

more prone to side effects. On the other hand, patients at risk of recurrence of disease or 

adverse effects may receive required personalised care to prevent harm. 

In order to formulate patient specific monitoring instructions, large databases are required. 

Table 1: Fictional study data to calculate the number needed to monitor  

Pt number
Age  
(years)

VPA dose 
(mg)

Total VPA 
concentration 
(mg/L)

Free VPA 
concentration 
(mg/L)

Toxicity  
(Y/N)

Albumin  
(g/L)

Interacting 
co-medication 
influencing 
protein 
binding

1 25 1500 40 8 N 38 No

2 55 3000 60 16 Y, severe 
cognitive 
impairment 

25 No

3 64 2400 55 10 N 42 Phenytoin

4 78 1800 80 8 N 43 No

5 23 1200 65 6 N 39 No

: 
n
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In some situations, data for formulating personalised monitoring instructions may be 

insufficient. For those instances, stratified monitoring may be a good in-between option (48). 

Stratified monitoring is not the formulation of monitoring instructions for individual patients, 

but to stratify the need and method for monitoring of parameters for patient in smaller 

relevant subgroups. Patients can for example be divided into subgroups based on gender, 

age or comorbidities. 

Cost-effectiveness analysis 

After calculating the number needed to monitor, one can determine if monitoring is cost-

effective. Cost-effectiveness research can express the ‘amount needed to pay to monitor’, 

which can be defined as the average amount needed to be spent (in monetary value) to 

prevent one additional bad outcome. Costs and harm related to adverse effects or inefficacy 

of treatment can be assessed and compared to costs of additional monitoring of clinical or 

biomarker parameters. Besides direct costs; indirect costs of monitoring should preferably 

be addressed within this analysis. Indirect costs for patient may for example include time 

consumption for monitoring and travel expenses. Indirect costs for health care professionals 

may be the time consumption and resources needed for monitoring. Multiple health care 

professionals may be involved such as psychiatrists, general practitioners, clinical chemists 

and pharmacists. As shown in Chapter 3.2 monitoring costs can constitute of a large part of 

total drug treatment costs. For clinical practice, it is therefore important that monitoring is 

cost-effective. 

Qualitative research to assess the need for monitoring

Qualitative research can be used to assess how monitoring can be improved in clinical practice. 

Cost-effectiveness analysis may provide insights to assess if monitoring is cost-effectiveness, 

but if measurement of a monitoring parameter is considered to be too harmful to patients, 

implementation may not be the right choice. Therefore, qualitative research is needed to 

assess the opinion of patients and health care professionals involved on implementing the 

discovered monitoring parameter. 

Qualitative research can be performed using focus group discussions, to include the 

interaction between participants. Focus group discussions additionally provide more in-depth 

knowledge on reasons for and against implementing monitoring. If patients and health care 

professionals state that it is beneficial to implement the monitoring parameter, a discussion 

on how monitoring can be imbedded in the workflow of a healthcare professionals and 

natural routine of patients is recommended.

Inclusion of applicable monitoring instructions in SmPCs and CPGs

As many of the current instructions included within SmPCs and CPGs were ambiguous (9,21), 

it is recommended to test the applicability of monitoring instructions based on a checklist. 

The Systematic Information for Monitoring Score is useful, although not perfect to test the 
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applicability. Ideally a new checklist can be developed specifically for monitoring instructions 

which includes the items of the SIM-score, but is extended with subjects as the background 

for monitoring. For CPGs, the AGREE checklist can be used to rate the quality of information. 

To aid health care professionals on patient monitoring, clear monitoring instructions are 

needed in SmPCs and CPGs. It is recommended that the following topics are included:

• Background information on the need for monitoring

• Monitoring needed before start of treatment

• Monitoring during drug treatment with specified time points  (including when to start 

and when to stop monitoring)

• Reference values

• Actions needed based on reference values

• Symptoms of toxicity and actions needed to be taken during toxicity 

• Information on the needed duration to monitor patients (e.g. until medication is ceased)

• Interactions leading to a need for additional monitoring

• Role and involvement of a patient’s social network 

• Specific patient populations requiring adjusted monitoring schemes 

• Information and topics needing to be discussed with patients 

• Resources needed for monitoring (such as dried blood spots)

• Up-to-date direct costs 

• Proposed responsibilities for monitoring 

• Description of facilitators and barriers to monitoring

In clinical practice, information can be updated if new evidence is available. For some drugs 

(e.g. clozapine), a manual has been developed by professional organisations which can serve 

as an example (49). 

IMPLICATIONS AND RESPONSIBILITIES

Monitoring using evidence-based parameters can improve the benefit-risk balance for patients 

using psychotropic drugs. These instructions can be tailored to patient characteristics, to 

adjust the policy to the individual patient. Burden of inappropriate monitoring may then be 

prevented. Improving the applicability of monitoring instructions and topics discussed within 

guidelines can generate more knowledgeable health care professionals, which are informed 

on how to implement monitoring in clinical practice. 

In attempt to achieve evidence based monitoring instructions, it is important to consider 

responsibilities of those involved in development of monitoring instructions and 

implementation in clinical practice. 

First, there is a responsibility for pharmaceutical companies for formulating applicable 

monitoring instructions. After drug development and before approval by registration 
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authorities, medications are tested within clinical trials to assess effectiveness and patient 

safety. Within clinical trials, commonly occurring side effects and efficacy in patients will be 

noticed. During clinical trials, minimally serum levels of medication with a narrow therapeutic 

range should be determined as well as their optimal monitoring frequency. If, based on 

the pharmaceutical properties of the medication, other side effects are expected which can 

be early detected using monitoring parameters; these can be evaluated by pharmaceutical 

companies within clinical trials as well. Pharmaceutical companies thus have an important role 

to early assess side effects and in search for optimal biomarkers to early intervene or promote 

effectiveness. At the moment, instructions for monitoring are often vaguely formulated, 

possibly because of liability issues. This is not in the best interest of the patient. 

Additional assessment of optimal monitoring parameters may have financial impact on 

pharmaceutical companies. To stimulate research to optimal biomarkers by pharmaceutical 

companies for new medications, a longer duration of a patent can be provided if they find 

adequate biomarkers for clinical practice, as has been previously done for registration of 

indications for children or elderly. 

The number of patients included in clinical trials is often too small to detect side effects, 

therefore research is additionally needed after approval of psychotropic drugs. After approval 

of medications, research to monitoring parameters for risks noticed within clinical practice 

should be done based on the described methodological recommendations. As long as a 

patent of a medication is still granted, pharmaceutical companies are responsible for execution 

of these studies to monitoring parameters, if needed guided by regulatory agencies. 

Unexpected adverse effects after patents of medications are expired are often experienced 

by patients. To improve the monitoring system, accurate registration of adverse effects is 

paramount. Improving monitoring instructions using the described methods needs financial 

support. It is expected, that the results are in the end cost-effective, as costs for unnecessary 

waste of materials and time consumption of health care professionals can be prevented 

by adequately implementing monitoring. If monitoring is found to be beneficial, costs 

will decrease by a reduction of ineffective treatments and harm caused by medications to 

patients. Normally, most monitoring costs are reimbursed by insurance companies. After 

patents are expired, health insurance companies in cooperation with health care professional 

organisations are recommended to invest in development of clear monitoring instructions, as 

this will eventually lead to a save in costs for these companies. 

For implementation of monitoring instructions, especially health care professionals and 

patients themselves are responsible. Researchers can additionally help to discover what 

reasons are for a limited adherence to monitoring instructions and to formulate methods to 

improve adherence to monitoring instructions. 

Future research

To date, knowledge on how to monitor patients best is often unknown. For efficacy and 

safety of drug treatment, a field is open to discover. To personalise monitoring, the number 
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needed to monitor and amount needed to pay to monitor can be calculated for clinical 

and biomarker parameters. Thereafter, qualitative studies to discuss implementation of 

monitoring in clinical practice are recommended. Based on these results, evidence based 

monitoring instructions can be provided.

CONCLUSION

Patient monitoring is a key component of rational prescribing and to improve the benefit-harm 

balance of patients using psychotropic drugs; however, the current system of monitoring is 

suboptimal. The findings from this thesis show that: 

• There is a need for improved monitoring of patients using psychotropic drugs, based on 

two cases and suggestions from patients during focus group discussions;

• SmPCs as well as CPGs contain many monitoring instructions for patients using 

psychotropic drugs;
• The applicability of sections on monitoring in CPGs and of monitoring instructions  

in SmPCs needs to be improved;

• Prescribers of lithium do state to monitor patients using lithium, still the adherence to 

monitoring instructions in guidelines was suboptimal for patients treated with lithium. 

Studies assessing optimal monitoring parameters and optimal circumstances for 

implementation will create more effective and safer conditions for patients using psychotropic 

drugs. The added value of parameters can be assessed in linked databases using a ‘number 

needed to monitor’ together with information on the ‘amount needed to pay to monitor’. 

Thereafter, qualitative studies for assessing opinions of patients and health care professionals 

on the implementation of monitoring are recommended. We hope that our findings will 

inspire future researchers, health care professionals, patients, pharmaceutical companies 

and other stakeholders to cooperate and achieve evidence based monitoring instructions to 

improve the effectiveness and safety of psychotropic drug use. 
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Mental illnesses are highly prevalent and can cause a significant burden to patients, society 

and health care systems. The burden of mental illnesses is partly related to comorbid somatic 

illnesses which can be a result of a poor lifestyle, substance use, barriers to accessing and 

receiving comprehensive health care compared to the general population, and adverse drug 

reactions associated with pharmacotherapy. 

Pharmacotherapy is a pivotal part of treatment of patients with mental illnesses. Psychotropic 

drugs generally exert a broad pharmacological effect on multiple neurotransmitter systems 

and receptors, including serotonin, noradrenaline and dopamine. Binding to molecular 

targets may result in a wide range of effects, not only on the mental symptoms, but as 

unwanted (somatic) side effects. For patients treated with psychotropic drugs and health 

care professionals it is therefore important to determine whether the benefits outweigh  

the harms.

Prescribing of psychotropic drugs is a complex process involving initiation, monitoring, 

continuation, evaluation and –if necessary– adjustment of medication therapy. The response 

(efficacy, tolerability, safety) to psychotropic drugs is variable between and within individuals. 

On the level of the individual patient, every prescription can therefore be considered an 

n=1 experiment with an unknown benefit-harm outcome. To improve the benefit-harm 

balance, evaluation of disease symptoms and careful patient monitoring are crucial risk 

mitigating strategies. Monitoring can be divided into clinical and biomarker monitoring. 

Clinical monitoring is performed by observation of symptoms or signs of patients. Biomarker 

monitoring is divided into two categories: the measurement of physical parameters or of 

laboratory parameters. The Hospital Admissions Related to Medication (HARM) study 

demonstrated that 21% of the potentially preventable medication-related hospital admissions 

was related to inadequate monitoring. Clinical Practice Guidelines (CPG) and the Summary of 

Product Characteristics (SmPC) are aimed at guiding health care professionals in monitoring. 

The overall aim of this thesis was to assess the need, availability, applicability and implementation 

of clinical and biomarker monitoring instructions for patients using psychotropic drugs. 

The need for monitoring of patients using psychotropic drugs was assessed in Chapter 2. 

In Chapter 2.1 we described an elderly patient diagnosed with bipolar disorder who used 

valproic acid (VPA). She had a high free concentration of VPA but a (sub)therapeutic total 

concentration VPA due to hypoalbuminemia (14 - 25 g/L) leading to severe, but reversible, 

cognitive impairment. There was an association between dosage increase of VPA, total VPA 

blood levels, the concentration of the unbound VPA and cognitive impairment increasing to 

reversible severe cognitive impairment comparable to a Global Deterioration Scale of 6. Six 

weeks after dechallenge of VPA, cognitive and conative functioning of the patient recovered 

to pre-VPA levels. In standard therapeutic drug monitoring, total VPA concentrations are 

generally measured instead of unbound VPA concentrations. This patient description shows 

that it is necessary to monitor the free (unbound) concentration of VPA in hypoalbuminemic 
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patients to prevent unnecessary adverse effects and toxicity. In addition, we recommend 

measuring albumin during VPA use, particularly in patients at risk of hypoalbuminemia, 

including those with nephrotic syndrome, liver disease or in older adults. 

In Chapter 2.2 we described a 63-year-old woman with diabetes mellitus type II and a 

history of breast cancer who was treated with clozapine for her refractory schizophrenia. 

She developed a dilated cardiomyopathy with an ejection fraction of 25%, a potentially 

life-threatening event. The cause of heart failure could be multifactorial, with clozapine, 

family history, chemotherapy, diabetes mellitus type II and/or lithium as possible risk 

factors. Clozapine was discontinued and the patient was referred to a hospice. Two 

weeks later, her heart failure slowly improved. Subsequently, she became extremely 

psychotic with a severe decline in quality of life. Therefore, it was decided –after careful 

consideration– to restart clozapine under cardiac monitoring. The patient's psychotic 

symptoms improved and her heart failure status remained stable for more than a year. 

Thereafter, a small deterioration was seen in cardiac function. In this patient, re-exposure 

to clozapine was successful for at least 2 years under strict monitoring of the patient’s 

cardiac function.

Chapter 2.3 focused on guidance of patients treated with antidepressants. We assessed 

patients’ needs and suggestions for improvement of guidance by physicians and pharmacists 

during second generation antidepressant (SGA) therapy. Five focus group discussions were 

held with a total of 34 patients using an SGA. The discussions were conducted flexibly and 

responsively using a semi-structured topic list. Participants stated they were in need of better 

guidance. They suggested improving content of information during decisional moments, 

patient-health care professional communication and communication between health care 

professionals, and finally, organisation of guidance and monitoring. Barriers to achieving 

improved guidance were cited.

In Chapter 3, we assessed monitoring instructions in drug labels. A drug label, also 

known as the Summary of Product Characteristics (SmPC), often includes instructions for 

clinical and biomarker monitoring intended to optimise effectiveness and minimise harm. 

The aim of Chapter 3.1 was to provide an overview of the instructions for psychotropic 

drugs in SmPCs and to assess whether instructions are informative enough to be 

applicable in clinical practice. Monitoring instructions were collected from complete 

SmPCs for psychotropic drugs (n=70). Reasons and requirements for monitoring were 

assessed and somatic parameters were distinguished from non-somatic parameters. 

Instructions were evaluated using the Systematic Information for Monitoring (SIM) score 

and considered applicable when a SIM score of ≥3 was found. Overall, an average of 

3.3 (range 0 - 13) instructions for clinical and biomarker monitoring were identified. 

Monitoring was primarily for safety reasons (78%) and predominantly mandatory (71%). 
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Somatic parameters were most often mentioned (80%). Only 34% of the instructions 

were determined applicable. Overall, an average SIM score of 2.0 (SD=1.7) was found (out 

of a maximum possible score of 6). Prescribing of psychotropic drugs is thus accompanied 

by diverse instructions aimed at improving safe use. However, most instructions do not 

provide sufficient information to be applicable in clinical practice. 

Chapter 3.2 explored the costs of patient monitoring for antipsychotic agents based 

on instructions in drug labels. We assessed the proportion of patient monitoring costs 

as a part of antipsychotic treatment costs in patients with schizophrenia. Monitoring 

instructions were extracted from the Summary of Product Characteristics (SmPC). Total 

drug treatment costs were determined as the sum of drug costs and patient monitoring 

costs. Patient monitoring costs were calculated for laboratory and physical tests. Mean 

total drug treatment costs were €461 (range €100 - €1660) per drug per year, with a 

proportion of minimal required patient monitoring costs ranging from 0 to 83%. Over 

one third of antipsychotics (37%) had a proportion of >20% mandatory monitoring 

costs. A proportion of 0% and 0 - 20% was found for 47% respectively 16% of the 

antipsychotics. The proportion of patient monitoring costs was highest for olanzapine 

(83%; €230/€277), clozapine (70%; €412/€590) and risperidone (47%; €47/€100). 

Total drug treatment costs consisted of >20% mandatory monitoring costs for over one 

third of all antipsychotics. Proportions may increase when patents expire. Therefore, we 

advocate using drug treatment costs including monitoring costs for decision-making in 

clinical practice for antipsychotics.

Chapter 4 focused on monitoring of patients using lithium by health care professionals. 

In Chapter 4.1 the objective was to assess the clarity of presentation and applicability of 

monitoring instructions for patients using lithium, in Clinical Practice Guidelines (CPGs) 

for treatment of Bipolar Disorder (BD). CPGs for the treatment of BD were selected from 

acknowledged professional organisations from multiple continents. CPGs for treatment 

of BD were rated on clarity of presentation and applicability of lithium monitoring 

instructions using the Appraisal of Guidelines for Research and Evaluation (AGREE) 

II tool. In addition, the applicability of monitoring instructions itself was assessed 

according to the Systematic Information for Monitoring (SIM) score. Instructions were 

considered applicable when a SIM score of ≥3 was found. We found that the clarity 

of presentation from six out of the nine assessed CPGs was good using the AGREE II 

tool. Only one CPG scored >70% on applicability. Description of resource implications, 

and facilitators and barriers with regard to monitoring were most often missing. All 

CPGs contained instructions for monitoring of lithium serum levels, renal and thyroid 

function. Information provided in monitor instructions (n=247) was in general applicable 

for clinical practice (77%) based on the SIM-score. Overall, an average SIM score of 3.2 

(SD=1.3) was found. Improvement of the applicability of CPGs is recommended, and can 
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be established by describing resource implications of monitoring and facilitators and 

barriers to monitoring. In addition, critical values and information how to respond to 

aberrant monitoring parameters is needed.  

In Chapter 4.2, we assessed how health care professionals internationally state to 

monitor patients treated with lithium for bipolar disorder. Using networks of various 

professional organisations, an anonymous online survey was conducted among health care 

professionals prescribing lithium. Target lithium serum levels and frequency of monitoring 

was assessed together with monitoring of physical and laboratory parameters. Reasons to 

and not to monitor and use of guidelines and institutional protocols, and local monitoring 

systems were investigated. The survey was completed by 117 health care professionals 

incorporating responses from twenty-four countries. All prescribers reported to monitor 

lithium serum levels on a regular basis, with varying target ranges. Almost all (>97%) 

monitored thyroid and renal function before start and during maintenance treatment. 

Reported monitoring of other laboratory and physical parameters was variable. The 

majority of respondents (74%) used guidelines or institutional protocols for monitoring. 

In general, the prescriber was responsible for monitoring, had to request every monitoring 

parameter separately and only a minority of patients was automatically invited. 

In Chapter 4.3 the aim was to determine guideline adherence overall and within 

subgroups for laboratory monitoring of patients using lithium. All patients having at 

least one dispensing for lithium for six months from January 2010 to December 2015 

were identified retrospectively using data from the Dutch PHARMO Database Network. 

Monitoring was defined as adherent to the Dutch Multidisciplinary Clinical Guideline 

Bipolar Disorders if lithium serum levels and creatinine were measured at least every 

six months, and thyroid stimulating hormone (TSH) at least annually during lithium use. 

Data of 1583 patients were analysed with a median duration of seven 6-month periods 

of lithium use. Patients were monitored for lithium serum levels in 65% of the time 

in 6-month periods and in 73% for creatinine. TSH was monitored in 73% of years 

of lithium use. Little over one-third (36%) of patients were monitored adherent to the 

guideline for all three parameters during total follow-up. Especially males, middle-aged 

patients, patients using <5 medications, patients receiving prescriptions solely from 

general practitioners, patients without interacting co-medication, and patients without 

other days with laboratory measurements were less often monitored adherent to the 

guideline.  

In Chapter 5, the findings of this thesis were put into a broader perspective. Optimal 

clinical and biomarker monitoring parameters were described, as well as methods for 

improvement of adherence to monitoring instructions, which studies are needed to 

achieve optimal monitoring instructions and finally, implications and responsibilities. 
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In conclusion, the findings from this thesis show that:

• there is a need for improved monitoring of patients using psychotropic drugs, based on 

two cases and suggestions from patients during focus group discussions;

• SmPCs as well as CPGs contain many monitoring instructions for patients using 

psychotropic drugs;

• the applicability of sections on monitoring in CPGs and of monitoring instructions in 

SmPCs needs to be improved;

• although prescribers of lithium do state to monitor patients using lithium, adherence 

to monitoring instructions in guidelines for patients treated with lithium can be further 

improved.
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Psychische aandoeningen komen veel voor en zijn belastend voor patiënten, hun omgeving 

en de gezondheidszorg. Voor een deel is de belasting van psychische aandoeningen voor 

deze patiënten gerelateerd aan comorbide somatische aandoeningen, die veroorzaakt 

kunnen worden door een ongezonde leefstijl, middelengebruik en een verminderde toegang 

tot en gebruik van zorg vergeleken met de algemene populatie. Daarnaast kan de belasting 

ook veroorzaakt worden door bijwerkingen van de psychofarmaca.

Farmacotherapie is een cruciaal onderdeel van de behandeling van patiënten met psychische 

aandoeningen. Psychofarmaca oefenen over het algemeen een breed farmacologisch effect uit 

op meerdere neurotransmittersystemen en receptoren, wat onder andere invloed kan hebben 

op serotonine, noradrenaline en dopamine. Binding aan deze moleculaire aangrijpingspunten 

kan een breed scala aan effecten veroorzaken, niet alleen op de te behandelen psychische 

symptomen, maar deze kunnen ook resulteren in ongewenste (somatische) bijwerkingen. 

Voor zorgverleners en patiënten die behandeld worden met psychofarmaca is het daarom 

belangrijk om te beoordelen of de baten van behandeling opwegen tegen de risico’s. 

Het voorschrijven van psychofarmaca is een complex proces, dat onderverdeeld kan worden 

in het initiëren, monitoren, voortzetten, evalueren en –indien nodig– het aanpassen van de 

medicamenteuze behandeling. De respons (effectiviteit, verdraagbaarheid en veiligheid) op 

psychofarmaca is variabel, zowel binnen één patiënt als tussen patiënten. Op patiëntniveau 

kan elke behandeling met een medicijn daarom als een n=1 experiment worden gezien met 

een onbekende uitkomst wat betreft baten en risico’s. Beoordeling van ziektesymptomen en 

het zorgvuldig monitoren van patiënten zijn belangrijke strategieën om risico’s te verlagen 

en zo de baten-risicobalans te verbeteren. Bij monitoren kan onderscheid worden gemaakt 

tussen klinisch monitoren en het monitoren van biomarkers. Klinisch monitoren wordt in 

de praktijk uitgevoerd door het observeren van symptomen of signalen van patiënten. Het 

meten van biomarkers wordt onderverdeeld in twee categorieën: het meten van lichamelijke 

parameters (zoals bijvoorbeeld gewicht en bloeddruk) en van laboratoriumparameters 

(zoals nierfunctie en glucosespiegel). Uit de Hospital Admissions Related to Medication 

(HARM)-studie is gebleken dat 21% van de mogelijk te voorkomen medicatiegerelateerde 

ziekenhuisopnamen gerelateerd was aan het onvoldoende monitoren van de patiënt. 

Behandelrichtlijnen en registratieteksten zijn gericht op het begeleiden van zorgverleners op 

het gebied van monitoren.

Het algemene doel van dit proefschrift was het beoordelen van de noodzaak, beschikbaarheid, 

toepasbaarheid en implementatie van klinische en biomarker-monitorinstructies bij patiënten 

die psychofarmaca gebruiken.

De noodzaak voor het monitoren van patiënten die psychofarmaca gebruiken werd 

beoordeeld in Hoofdstuk 2. In Hoofdstuk 2.1 beschreven we een casus van een oudere 

patiënt, gediagnosticeerd met bipolaire stoornis, die behandeld werd met valproïnezuur 

(VPA). Er werd een hoge vrije concentratie van VPA gemeten, terwijl de totale concentraties 
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van VPA (sub)therapeutisch waren door hypoalbuminemie (14 - 25 g/L), wat leidde tot een 

ernstige, maar reversibele, cognitieve stoornis. Er was een verband tussen de dosisverhoging 

van VPA, totale VPA-bloedspiegels, de concentratie van het ongebonden VPA en de 

cognitieve stoornis toenemend tot een reversibele ernstige cognitieve stoornis vergelijkbaar 

met een Global Deterioration Scale van 6. Zes weken nadat VPA was gestopt, herstelde haar 

cognitieve en conatieve functie tot het niveau van voorafgaand aan de behandeling met VPA. 

In het algemeen worden in de klinische praktijk totale VPA-concentraties gemeten in plaats 

van ongebonden VPA-concentraties. Deze patiëntbeschrijving laat zien dat hypoalbuminemie 

regelmatige controle van de vrije (ongebonden) concentratie van VPA vereist om onnodige 

bijwerkingen en toxiciteit te voorkomen. Daarbij adviseren wij om albumine te meten tijdens 

VPA-gebruik, met name bij patiënten met een risico op hypoalbuminemie, onder meer 

bestaand uit patiënten met een nefrotisch syndroom, leverziekte of bij ouderen.

In Hoofdstuk 2.2 beschreven we een casus van een 63-jarige vrouw met diabetes mellitus type 

II en een voorgeschiedenis van borstkanker die behandeld werd met clozapine vanwege haar 

therapieresistente schizofrenie. Ze ontwikkelde een gedilateerde cardiomyopathie met een 

ejectiefractie van 25%, een potentieel levensbedreigende ontwikkeling. De oorzaak van haar 

hartfalen kon multifactorieel zijn, met clozapine, haar familiegeschiedenis, chemotherapie, 

diabetes mellitus type II en/of lithium als mogelijke risicofactoren. De behandeling met 

clozapine werd gestaakt en de patiënt werd doorverwezen naar een hospice. Twee weken 

later verbeterde haar hartfalen geleidelijk. Daaropvolgend werd ze extreem psychotisch met 

een ernstige achteruitgang van haar kwaliteit van leven. Om deze reden werd, na zorgvuldige 

afweging, besloten om clozapine te herstarten met gelijktijdige bewaking van de hartfunctie. 

De psychotische symptomen van de patiënt verbeterden en de status van haar hartfalen 

bleef meer dan een jaar stabiel. Daarna werd een kleine verslechtering van de hartfunctie 

waargenomen. In dit geval was het opnieuw behandelen met clozapine, gelijktijdig met het 

nauwe monitoren van de hartfunctie van de patiënt, gedurende ten minste twee jaar succesvol.

Hoofdstuk 2.3 was gericht op de begeleiding van patiënten die werden behandeld met 

antidepressiva. We evalueerden de behoeften van patiënten en suggesties voor verbetering 

van de begeleiding door artsen en apothekers tijdens behandeling met tweede generatie 

antidepressiva (SGA). Vijf focusgroep-discussies werden gehouden met in totaal 34 patiënten 

die een SGA gebruikten. De structuur van de discussies was flexibel, met mogelijkheid tot 

interactie tussen deelnemers, waarbij gebruik werd gemaakt van een semi-gestructureerde 

onderwerpenlijst. Deelnemers gaven aan dat ze behoefte hadden aan betere begeleiding. Ze 

deden suggesties om de inhoud van informatie te verbeteren tijdens beslissingsmomenten, 

suggesties voor verbetering van de communicatie tussen patiënten en zorgverleners en 

communicatie binnen zorgverleners, en ten slotte met betrekking tot de organisatie van 

begeleiding en het monitoren. Hierbij werden belemmeringen voor het bereiken van 

verbeterde begeleiding genoemd. 
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In Hoofdstuk 3 hebben we de monitorinstructies in registratieteksten van psychofarmaca 

beoordeeld. Een registratietekst, ook wel bekend als de Summary of Product Characteristics 

(SmPC), bevat vaak instructies voor het monitoren van klinische en biomarker-parameters 

die bedoeld zijn om de effectiviteit te optimaliseren en schade te minimaliseren. Het doel 

van Hoofdstuk 3.1 was om een overzicht te geven van de instructies voor psychofarmaca in 

SmPCs en om te beoordelen of deze instructies voldoende informatief zijn om in de klinische 

praktijk toepasbaar te zijn. Monitorinstructies werden verzameld uit de volledige SmPCs voor 

psychofarmaca (n=70). De reden en de noodzaak voor het monitoren werd beoordeeld en 

somatische parameters werden onderscheiden van niet-somatische parameters. Instructies 

werden geëvalueerd met behulp van de Systematic Information for Monitoring (SIM)-

score en gedefinieerd als toepasbaar wanneer een SIM-score van ≥3 werd gevonden. Een 

gemiddelde van 3,3 (bereik 0 - 13) instructies per SmPC werd gevonden. De reden voor het 

monitoren was voornamelijk om veiligheidsredenen (78%) en de noodzaak was overwegend 

verplicht (71%). Somatische parameters werden het vaakst genoemd (80%). Slechts 34% 

van de instructies was toepasbaar voor de klinische praktijk. Over het algemeen werd een 

gemiddelde SIM-score van 2,0 (SD=1,7) gevonden (uit een maximaal mogelijke score van 6). 

Het voorschrijven van psychofarmaca gaat dus gepaard met verschillende instructies die erop 

gericht zijn om de veiligheid van gebruik te verbeteren. De meeste instructies geven echter 

niet voldoende informatie om toepasbaar te zijn in de klinische praktijk. 

In Hoofdstuk 3.2 werden de kosten voor het monitoren van antipsychotica onderzocht 

op basis van instructies uit registratieteksten van geneesmiddelen. We beoordeelden 

welk deel de kosten voor het monitoren van patiënten uitmaakte van de kosten van 

geneesmiddelbehandeling met antipsychotica bij patiënten met schizofrenie. Instructies 

voor monitoren werden verzameld uit de Summary of Product Characteristics (SmPC). 

De totale behandelkosten voor geneesmiddelen werden berekend als het totaal van de 

geneesmiddelenkosten en de kosten voor het monitoren. De kosten voor het monitoren 

werden berekend op basis van de benodigde laboratorium tests en lichamelijke tests. De 

gemiddelde behandelingskosten voor geneesmiddelen bedroegen €461 (bereik €100 - €1660) 

per geneesmiddel per jaar, waarbij het aandeel van de kosten voor de uitvoering van 

minimaal verplichte monitorinstructies varieerde van 0 tot 83%. Meer dan een derde van de 

antipsychotica (37%) had een percentage van >20% verplichte kosten voor het monitoren. 

Een aandeel van 0% en 0 - 20% werd gevonden voor respectievelijk 47% en 16% van de 

antipsychotica. De proportie van kosten voor monitoren was het hoogst voor olanzapine 

(83%, €230/€277), clozapine (70%, €412/€590) en risperidon (47%, €47/€100). Totale 

behandelkosten bestonden uit >20% verplichte kosten voor monitoren in meer dan 

een derde van alle antipsychotica. De proporties kunnen toenemen wanneer octrooien 

verlopen, omdat geneesmiddelkosten dan meestal dalen. Daarom pleiten we ervoor om 

bij de besluitvorming over psychofarmaca in de klinische praktijk, de totale kosten voor 

medicamenteuze behandeling te gebruiken, inclusief kosten voor het monitoren.



192

Hoofdstuk 4 was erop gericht om te onderzoeken hoe zorgverleners patiënten die lithium 

gebruiken monitoren. In Hoofdstuk 4.1 was het doel om de helderheid van presentatie en 

toepasbaarheid te beoordelen van monitorinstructies die gericht waren op patiënten die 

lithium gebruiken in richtlijnen voor behandeling van bipolaire stoornissen. Van erkende 

professionele organisaties uit meerdere continenten werden richtlijnen voor behandeling 

van bipolaire stoornissen geselecteerd. Secties over monitoren voor patiënten die behandeld 

werden met lithium in richtlijnen werden beoordeeld op de helderheid van presentatie 

en toepasbaarheid werden met behulp van de Appraisal of Guidelines for Research and 

Evaluation (AGREE) II-tool. Daarnaast is de toepasbaarheid van de monitorinstructies zelf 

beoordeeld aan de hand van de Systematic Information for Monitoring (SIM) score. Instructies 

werden toepasbaar bevonden indien de SIM-score een waarde had van ≥3. We vonden dat 

de helderheid van de presentatie van zes van de negen richtlijnen goed was op basis van 

de AGREE II-tool. Slechts één richtlijn scoorde >70% op toepasbaarheid. Een beschrijving 

van benodigde materialen, hulpmiddelen en barrières met betrekking tot monitoren 

ontbrak het vaakst. Instructies voor het monitoren van lithiumserumspiegels, de nierfunctie 

en de schildklierfunctie waren aanwezig in alle richtlijnen. Informatie die verstrekt werd in 

monitorinstructies (n=247) was in het algemeen toepasbaar voor de klinische praktijk (77%) 

op basis van de SIM-score. Over het algemeen werd een gemiddelde SIM-score van 3,2 

(SD=1,3) gevonden. Verbetering van de toepasbaarheid van richtlijnen is aanbevolen en kan 

worden bewerkstelligd door het beschrijven van benodigde materialen voor het monitoren 

en hulpmiddelen en barrières met betrekking tot het monitoren. Daarbij is informatie nodig 

over afkapwaarden en hoe te reageren op afwijkende monitorparameters. 

In Hoofdstuk 4.2 hebben we op internationaal niveau geëvalueerd hoe zorgverleners 

aangeven patiënten te monitoren die behandeld worden met lithium voor een bipolaire 

stoornis. Door gebruik te maken van netwerken van verschillende professionele organisaties 

werd een anonieme online enquête gehouden onder zorgverleners die lithium voorschrijven. 

Streefwaarden en de frequentie van monitoren van de lithiumspiegel werd opgevraagd, 

en ook welke lichamelijke en laboratoriumparameters werden bepaald. Redenen om 

wel of niet te monitoren en of er gebruik werd gemaakt van richtlijnen, institutionele 

protocollen en lokale systemen voor monitoren werd onderzocht. De enquête was ingevuld 

door 117 zorgverleners uit vierentwintig landen. Alle voorschrijvers rapporteerden dat ze 

regelmatig lithiumserumspiegels controleren, met verschillende streefwaarden. Bijna alle 

zorgverleners (>97%) gaven aan de schildklier- en nierfunctie te controleren voor aanvang 

en tijdens onderhoudsbehandeling met lithium. Er was meer verschil in het monitoren van 

andere laboratorium en fysische parameters. De meerderheid van de respondenten (74%) 

gebruikten richtlijnen of institutionele protocollen voor het monitoren. Over het algemeen 

was de voorschrijver verantwoordelijk voor het monitoren, moest elke monitorparameter 

apart aangevraagd worden en werd slechts een minderheid van de patiënten automatisch 

uitgenodigd. 
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In Hoofdstuk 4.3 was het doel om de naleving van monitorinstructies, gericht op patiënten 

die behandeld werden met lithium, in de richtlijn voor bipolaire stoornissen te onderzoeken, in 

het algeheel en binnen subgroepen. Alle patiënten met ten minste één apotheekverstrekking 

van lithium voor een duur van tenminste zes maanden in de periode van januari 2010 

tot december 2015, werden retrospectief geïdentificeerd met behulp van gegevens 

uit de Nederlandse PHARMO-database. Er werd gemonitord conform de Nederlandse 

multidisciplinaire klinische richtlijn bipolaire stoornissen als lithiumserumspiegels en creatinine 

ten minste elke zes maanden werden gemeten, en schildklierstimulerend hormoon (TSH) ten 

minste jaarlijks werd gemeten tijdens lithiumgebruik. Gegevens werden geanalyseerd van 

1583 patiënten met een mediane duur van zeven periodes van 6 maanden lithiumgebruik. 

Patiënten werden in 65% van de tijd gecontroleerd op lithiumserumspiegels in perioden 

van 6 maanden en in 73% voor creatinine. TSH werd gemonitord in 73% van de jaren van 

lithiumgebruik. Iets meer dan een derde (36%) van de patiënten werd gedurende de totale 

follow-up gemonitord conform de richtlijn voor alle drie de parameters. Vooral mannen, 

patiënten van middelbare leeftijd, patiënten die <5 medicijnen gebruikten, patiënten die 

alleen recepten kregen van huisartsen, patiënten zonder comedicatie, en patiënten zonder 

andere dagen met laboratoriummetingen, werden minder vaak gemonitord dan de richtlijn 

aangeeft. 

In Hoofdstuk 5 werden de bevindingen van dit proefschrift in een breder perspectief 

geplaatst. We beschreven optimale klinische en biomarker-monitorparameters, methoden 

voor verbetering van de naleving van monitorinstructies, welke studies nodig zijn om optimale 

monitorinstructies te verkrijgen en ten slotte de implicaties en verantwoordelijkheden.

Concluderend tonen de bevindingen van dit proefschrift aan dat:

• er behoefte is aan verbetering van het monitoren van patiënten die psychofarmaca 

gebruiken, gebaseerd op twee casussen en suggesties van patiënten tijdens 

focusgroepdiscussies;

• SmPC's en richtlijnen veel monitorinstructies bevatten voor patiënten die psychofarmaca 

gebruiken;

• de toepasbaarheid van secties over monitoren in richtlijnen en van monitorinstructies  

in SmPC's verbeterd dient te worden;

• voorschrijvers van lithium aangeven dat ze patiënten die behandeld worden lithium 

monitoren, maar dat de naleving van monitorinstructies in richtlijnen voor patiënten die 

met lithium worden behandeld beter kan.
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Dankwoord proefschrift

Vrijwel direct na mijn afstuderen heb ik de kans gekregen om een promotietraject te starten. 

Deze kans heb ik met beide handen aangegrepen en tot op de dag van vandaag ben ik blij 

met wat het me allemaal heeft gebracht. Deze periode heb ik als leerzaam en inspirerend 

ervaren, maar het belangrijkste vond ik dat ik plezier had in mijn werk. In dit dankwoord wil 

ik iedereen bedanken die een bijdrage heeft geleverd aan mijn onderzoek. Sommigen van 

hen wil ik in het bijzonder bedanken.

Allereerst wil ik mijn promotieteam, bestaande uit prof. dr. Egberts en dr. Heerdink, bedanken. 

Beste Toine, wat heb je me geïnspireerd afgelopen jaren. Ik vind het bijzonder knap hoe 

je, ondanks al je drukke werkzaamheden, altijd precies wist in welke fase mijn onderzoek 

zich bevond en hoe je me hiermee verder kon helpen. Je reageerde altijd snel op vragen en 

toegestuurde stukken. Daarnaast had je oog voor hoe het persoonlijk met me ging, wat ik 

heb gewaardeerd. Nu is dan eindelijk de dag gekomen dat we de vlag op de berg kunnen 

zetten en kunnen genieten van het uitzicht. 

Beste Rob, wekelijks hadden wij overleg over mijn onderzoek. Deze overleggen waren vaak 

to-the-point, waar ik erg van hield. Ik vond het knap hoe je sturing gaf aan mijn onderzoek 

zonder druk op me te leggen. Jij wist altijd relevante punten bij mijn onderzoek te benoemen 

waar ik zelf nog niet aan had gedacht. Met veel plezier heb ik met je mogen samenwerken. 

Samen met Toine vormde je een mooi duo, dat niet alleen mijn onderzoek verrijkte, maar ook 

enthousiast, in vol ornaat, mee op wintersport ging. 

Daarnaast was Lennart Stoker nauw betrokken bij mijn onderzoek. Beste Lennart, voornamelijk 

jij hebt destijds deze promotieplek mogelijk gemaakt. Ik had stagegelopen in Den Dolder en 

werd daarna door je benaderd met de vacature voor een promotieplek. Ik werkte met je 

samen in de apotheek bij Brocacef Ziekenhuisfarmacie waar we konden sparren over het 

onderzoek. Je enthousiasme en plezier in het werk werkten aanstekelijk. Ook al was jij niet 

officieel een copromotor, onze samenwerking heb ik wel zo ervaren. 

De leden van de beoordelingscommissie, prof. dr. de Boer, prof. dr. Cahn, prof. dr. Kupka,  

dr. Mulder en prof. dr. Van Solinge, wil ik bedanken voor de inhoudelijke beoordeling van 

mijn proefschrift. 

Prof. dr. Kupka, beste Ralph. Graag wil ik je bedanken voor je betrokkenheid bij de 

onderzoeken over lithium. Je hands-on mentaliteit en inhoudelijke suggesties zijn van grote 

meerwaarde geweest. 
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Prof. dr. Daniëlle Cath, dr. Geert Frederix, dr. Patrick Souverein, prof. dr. Wouter van Solinge 

en dr. Ingeborg Wilting, op basis van een enkel mailtje kon ik een beroep doen op jullie 

expertise. Bedankt voor het delen van al jullie ideeën. 

Theo Benschop, Géraud Dautzenberg, Anna Hulshoff en Lienke de Vries Feyens, dankzij jullie 

zijn er mooie stukken ontstaan met betrekking tot de patiëntcasussen. Jullie specialistische 

kennis was onmisbaar, bedankt daarvoor. 

De zorgverleners betrokken bij het PHARMO onderzoek ben ik dankbaar voor hun 

enthousiasme om het monitoren van patiënten daadwerkelijk in de praktijk te verbeteren. 

Daarnaast ben ik blij dat zij mij benaderd hebben voor een samenwerking. Succes met de 

vervolgstappen, ik hoop dat het tot mooie resultaten gaat leiden. 

Graag wil ik de patiënten van de case reports en hun familie bedanken, en alle patiënten die 

deelnamen aan de focusgroepen. Er is moed voor nodig om je verhaal te delen in het belang 

van anderen. Bedankt dat jullie deze stap hebben genomen. 

Tijdens mijn promotieonderzoek heb ik een masterstudent, Anouk Braam, mogen begeleiden 

tijdens haar onderzoeksproject. Anouk, je kon goed zelfstandig werken en hebt de basis 

gelegd voor de studies over de lithiumenquête en richtlijnen, wat mij enorm heeft geholpen. 

Bedankt daarvoor. 

Mijn collega’s bij Brocacef Ziekenhuisfarmacie wil ik bedanken voor de samenwerking. Na 

mijn stage in Den Dolder was ik blij dat ik bij jullie aan de slag kon en me verder mocht 

verdiepen in de psychiatrie. Tijdens mijn werkzaamheden heb ik veel mogen leren over de 

medicamenteuze behandeling van psychiatrische patiënten. Het contact met Altrecht heeft 

geresulteerd in twee mooie casusbeschrijvingen. Ook ben ik dankbaar voor de kans om 

me te hebben mogen ontwikkelen als relatiebeheerder voor Eleos. Het combineren van 

wetenschappelijk promotieonderzoek en het werken in de praktijk was niet altijd gemakkelijk. 

Beste Josca, bedankt voor je flexibiliteit en dat je ruimte gaf voor het onderzoek. Mijn collega-

apothekers Mahshid, Imre, Renate, Roosje en Ruth wil ik bedanken voor hun samenwerking 

en de gezellige tijd bij Brocacef. 

Graag wil ik al mijn collega’s van de afdeling Pharmacoepidemiology & Clinical Pharmacology 

bedanken. Wat heb ik een mooie tijd gehad met jullie de afgelopen jaren. Met plezier ging ik 

altijd naar de universiteit, en mijn werkplezier heb ik voor een groot deel aan jullie te danken 

gehad. Wat een fijne collega’s! 

Lieve Hedy, Joost en Richelle, ik denk dat ik zelden een dag heb meegemaakt zonder hard te 

hebben gelachen. De vele borrels, het bespreken van casussen, roeien met de bureaustoelen 

en appeltijd, wat heb ik ervan genoten. Lenneke, leuk dat wij aan een vergelijkbaar onderwerp 
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werkten met hetzelfde promotieteam en ervaringen konden uitwisselen. Daarnaast wil ik 

Armina, Corinne, Delphi, Ekatherina, Gert-Jan, Joris, Joris, Lotte, Lourens, Pieter, Renske, Rick, 

Sander en Sanne bedanken voor de gezellige lunchpauzes. 

Tevens wil ik Alfi, Fariba, Heleen, Niels en Yared bedanken voor de leuke tijd op de congressen.  

Beste dames van het secretariaat, Anja, Ineke en Suzanne, bedankt voor jullie ondersteuning 

en hulp bij praktische zaken. 

Graag wil ik mijn oom Jan Keeris bedanken voor het ontwerpen van de omslag en lay-out van 

mijn proefschrift. Het is een prachtwerk geworden dankzij jou. 

Lieve vrienden en vriendinnen uit Woerden & Oudewater, lieve jaarclub en lieve familie, 

naast mijn promotieonderzoek heb ik veel leuke momenten met jullie meegemaakt. Nu 

mijn promotieonderzoek is afgerond, kijk ik ernaar uit om weer meer tijd met jullie door te 

brengen. 

Lieve Nienke, al sinds de middelbare school zijn we vriendinnen. Jij hebt ook even meegewerkt 

aan dit proefschrift. Ik ben blij dat jij paranimf wilt zijn tijdens mijn promotie. 

Lieve mama en Dennis. Wanneer ik even niet meer wist hoe ik iets op tijd af kon krijgen of 

het even niet meer zag zitten, kon ik altijd bij jullie terecht. Met koekjes, thee, lekker eten en 

een warm bad werd ik dan verwend. Ook waren jullie altijd geïnteresseerd in mijn onderzoek. 

Bedankt voor alle goede zorgen en dat jullie er voor mij zijn, dat betekent veel voor mij. 

Lieve papa en Francien, eerder heb ik een boekje van jullie gekregen waarin geschreven stond 

dat jullie altijd achter me staan. Zo heeft het voor mij ook altijd gevoeld. Bedankt voor jullie 

onvoorwaardelijke steun.

Lieve Christel, mijn grote zus. Het was voor mij vanzelfsprekend dat jij op deze dag mijn 

paranimf zou zijn. We zijn verschillend van elkaar, maar lijken toch ook op elkaar. Ik kan altijd 

bij je terecht en ik ben trots op je. 

Lieve Martijn, bedankt voor alle liefde die ik van jou heb mogen ontvangen. Ik kijk uit naar 

de mooie tijd die er voor ons samen in het verschiet ligt! Xx
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