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       Mercedes Sosa 
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It gave me a heart, that causes my frame to shudder, 

when I see the fruit of the human brain, 

when I see good so far from bad, 

when I see things clearly  

  

Thanks to life, which has given me so much 

It gave me laughter and it gave me longing 

With them I distinguish happiness and pain 

The two materials from which my songs are formed, 

And everyone's song, which is a similar song’ 
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Preface 

 
Connecting clinical practice to scientific research 

Patient A, a 52 year old baker, was referred to a neurologist at a general hospital by 

his general practitioner because of two inexplicable fainting episodes, behavioral 

changes and cognitive problems within a short period of time. Upon examination, 

the neurologist did not find any evidence of acute neurological problems and 

patient A was referred to a psychiatrist at the same general hospital. 

During psychiatric examination, the patient was adamant that his behavior and 

cognition had not changed in the recent past. However, his wife and adolescent 

children reported otherwise. They said patient A was showing less initiative, was 

increasingly irritable, and had even been physically aggressive at home. His wife 

also reported that the patient’s boss had described him as inert and more frequently 

‘in deep thoughts’. Except for slight affective flattening, the psychiatric 

examination showed no abnormalities. Further physical examination, neurologic 

examination and laboratory tests, including tests for HIV, Borrelia, and Magnetic 

Resonance Imaging (MRI) was without abnormalities. The psychiatrist decided to 

admit Patient A to the psychiatry department of the hospital for further diagnostics. 

During admission to the psychiatric department, memory problems and apraxia 

were observed. The psychiatrist concluded that there was evidence for progressive 

behavioral changes and cognitive problems, although he could not provide a 

detailed description of those problems. A neuropsychological test revealed 

executive dysfunctions. The hetero-anamnestic information and the 

neuropsychological deficits supported a diagnosis of behavioral variant 

frontotemporal dementia although imaging results were not supportive of this 

diagnosis. Thereupon patient A was referred to an academic memory center for a 

second opinion.  

Two months later in the memory center, the patient’s wife —who did most of the 

talking—emphasized the extensive behavioral problems. In the consulting room the 

patient did not show emotions or distress. A repeated neuropsychological 

examination was dominated by executive dysfunctions and a second MRI again 

showed no abnormalities. A 18-fluordeoxyglucose-(FDG)-PET-CT-scan showed 

biparietal hypometabolism which allowed for discussion about the clinical 

relevance. Based upon the clinical picture, informant based history and the 

neuropsychological deficits, a diagnosis of behavioral variant Frontotemporal 



 

 

Dementia (bvFTD) was made. Patient A was declared unfit for work. After the 

diagnosis, his daughter announced in a local magazine that her father had dementia.  

One year after the diagnosis of bvFTD was made, the patient was seen at the 

academic memory center again. There was diagnostic doubt when it became 

apparent that the patient’s daily alcohol intake was more than three units. Because 

of the recurring diagnostic doubt the previously performed FDG-PET-scan was 

revised. Subtle abnormalities were found in the patient’s mesofrontal and temporal 

lobes and the medical team consisting of neurologists and a nuclear medicine 

physician could not reach a consensus on whether the presence of these anomalies 

supported the previous bvFTD diagnosis. The patient’s wife reported an increase in 

behavioral problems, which led the medical team to support the original bvFTD 

diagnosis.  

One year later in the memory center, no further functional decline was apparent in 

the patient. MRI cerebrum and FDG-PET-scan showed no progression of 

abnormalities compared to previous results. This gave rise to new diagnostic 

uncertainty. It was decided to refer the patient for additional diagnostic admission 

at the department of neuro- and geriatric psychiatry.  During this admission the 

patient again stated that he did not experience behavioral changes during the last 

years, except for an increase of conflicts in his personal life. Psychiatric 

examination revealed a low intelligence and prolixity but no other deviations. Mini 

Mental State Examination (MMSE) was 28 out of 30 and the Frontal Assessment 

Battery (FAB) –a short clinical test that examines frontal functions globally- was 

also high with a score of 17 out of 18. It was found that patient knew only a limited 

number of proverbs but he was able to explain them.    

During admission, collateral information was taken. Patients’ wife told that she 

observed an increase of rigidity in thinking, carelessness, aggression, diminution of 

self-care and sexual disinhibition. According to his daughter, patient suffered from 

memory problems and he behaved annoyingly protective towards her, but she did 

not experience other problems. A former colleague told that he did not notice 

cognitive or behavioral problems in patient. Both the colleague as well as his 

daughter did not experience apathy, disinhibition, stereotypical behavior or a 

decrease in empathy in the patient. Patients’ biography revealed that patient had 

shown pervasive submissive and clinging behavior, both at work as well as in his 

personal life and that he could not make decisions without advice or reassurance 

from others. This joined in with the way he accepted the diagnosis bvFTD although 

he did not agree at all. A neuropsychological examination revealed that patients’ 



 

 

level of intelligence was below average and he had difficulties with attention and 

concentration. During admission, patient frequently asked for recognition of his 

suffering due to the problems he experienced in his marriage. Disinhibition, 

stereotypy, apathy, loss of empathy, strange eating behavior or executive deficits 

were not observed.  Therewith, insufficient arguments for the diagnosis bvFTD 

were found and the diagnosis was rejected. The real cause of the problems was 

found to be a low intelligence in combination with dependent and avoidant 

personality traits and relationship problems. After a number of consultations 

patient and his partner could agree with this conclusion.  

Previously published in Dutch in the Nederlands Tijdschrift voor Geneeskunde 

(Netherlands Journal of Medicine, NTvG).
1
  

 

 

Introduction 
 

The behavioral variant of frontotemporal dementia 

The patient presented in the preface was reported by his wife to have frontal 

neuropsychiatric problems: disinhibition, apathy and aggressive behavior.  At the 

time patient was diagnosed with behavioral variant of frontotemporal dementia 

(bvFTD), patient met the consensus criteria of bvFTD which were pertinent at that 

time.
2
  To diagnose bvFTD, in 1994 the Lund and Manchester groups were the first 

who published neuropathological and clinical criteria for frontotemporal dementia.
2
 

3
 
4
 
5
  The pathological syndromes were divided in a frontal lobe degeneration type 

consisting of non-specific neurodegenerative changes, the Pick type including Pick 

bodies and the motor neuron disease type. 
2
 The clinical criteria included 

frontotemporal lobar degeneration (FTLD) as an umbrella term for progressive 

non-fluent aphasia (PNFA), semantic dementia (SD) and the behavioral variant of 

frontotemporal lobar degeneration which was called bvFTD.
2
  The five core 

clinical criteria for bvFTD were refined in 1998 and included insidious onset and 

gradual progression, an early decline of social interpersonal behavior, an early 

decline in the regulation of personal behavior, early emotional blunting and an 

early loss of insight. Furthermore, a number of supportive features such as pre-

senile onset were added. Exclusion features included severe amnesia and spatial 

disorientation.
4
 With the adaptation that the term FTLD must be reserved for the 

histopathological spectrum and the term FTD for the clinical spectrum, the 1998 

criteria have been broadly applied until very recently. The sensitivity of the 1998 



 

 

diagnostic criteria for bvFTD ranges between 36.5 and 79 % with high specificity 

(90–100 %)
6
 

7
 

8
 

9
. One of the practical problems with these criteria was the 

interpretation of rather abstract descriptions. Besides, as all five core criteria 

needed to be present for a diagnosis of bvFTD, cases with FTLD with less than five 

criteria would have to be diagnosed alternatively.  Other arguments for updating 

the diagnostic criteria for bvFTD consisted of a need for a more flexible approach 

to fulfil the criteria and a more structured categorisation of individual items.  

Moreover, adding a degree of probability to the clinical diagnosis and 

acknowledging the role of biomarkers and genetics in the diagnosis would be 

useful in clinical practice.
10

 
11

  

In 2011, the FTDC consensus criteria were launched. 
5
 The International 

Behavioural Variant Frontotemporal Dementia Criteria Consortium (FTDC) 

comprises 46 members with extensive experience in bvFTD. A conceptual set of 

criteria based on the international literature was discussed and refined during the 

course of three years. The criteria include early behavioural disinhibition, early 

apathy or inertia, early loss of sympathy or empathy, early perseverative, 

stereotyped or compulsive/ritualistic behaviour, hyperorality and dietary changes 

and a neuropsychological profile consisting of executive/ generation deficits with 

relative sparing of memory and visuospatial functions. When patients fulfil a 

minimum of three main features, they receive a diagnosis of possible bvFTD. A 

diagnosis of probable bvFTD can subsequently be established when functional 

decline is observed in the presence of frontotemporal hypometabolism on positron 

emission tomography (PET), hypoperfusion on single-photon emission computed 

tomography (SPECT) or atrophy on computed tomography (CT) or magnetic 

resonance imaging (MRI). A definite diagnosis of bvFTD can be made in the 

presence of pathological verification through cerebral biopsy or post-mortem 

confirmation or in the presence of a pathogenic mutation. Besides, it is stated that a 

bvFTD diagnosis cannot be made in the presence of an explanatory psychiatric 

condition. The sensitivity of the new FTDC criteria has been assessed using an 

autopsy conformed FTD cohort 
5
. The specificity was 95% in a cohort using 

patients with Alzheimer’s Disease (AD) and primary progressive aphasia (PPA) 

patients as a control group.  

Our patient would not have been diagnosed with ‘probable’ or ‘definite’ bvFTD 

according to the new consensus criteria in view of the lack of supportive imaging 

results, the lack of progression in the second and third hetero-anamneses and the 

presence of an explanatory psychiatric condition. BvFTD has a set of symptoms 



 

 

that often overlap with the clinical presentation of psychiatric disorders. Little is 

known about the specificity and sensitivity in a symptom based cohort. Moreover, 

little guidance is given on how to exclude an explanatory psychiatric condition.  

 

The late onset frontal lobe syndrome 

The late onset frontal lobe syndrome (LOF) refers to a clinical syndrome associated 

with functional or structural changes in the frontal cortex leading to apathy, 

disinhibition or stereotypical behavior emerging in middle or late adulthood.
12

  

Frontal-subcortical circuits have an essential role in regulating behavior: self-

awareness, self-regulation, mental flexibility and the capacity for judgment and 

impulse regulation are under the executive control of the frontal lobes.
13

  Many 

diseases, neurodegenerative as well as psychiatric, may result in structural 

deterioration or dysfunction of these frontal-subcortical brain networks, leading to 

this  frontal lobe syndrome. 
14

  
15

 AD can present with a clinically apparent frontal 

lobe syndrome and a specific ‘frontal variant’ of AD has been described, 

overlapping the bvFTD clinical phenotype. 
16

 
15

 
17

 Likewise, dementia with Lewy 

Bodies (DLB) and vascular dementia (VaD) can both result in similar 

symptomatology. 
18

 
19

 In table 1. the main forms of dementia causing a late onset 

frontal lobe syndrome and their characteristic test results are summarized.  

 

 

 

 

 

 

 



 

 

Table 1. Differentiation between Alzheimer’s dementia (AD), Dementia with Lewy 

Bodies (DLB) and Vascular Dementia (VaD) based on neuropsychological 

examination, MRI and CSF results  

 
The distinction between bvFTD and Alzheimer’s disease (AD) has become easier 

by the use of biomarkers that are able to identify underlying AD pathology, such as 

amyloid-aβ and tau. 
20

 
21

 Differentiating bvFTD from psychiatric disorders, 

however, is still difficult, particularly since biomarkers for bvFTD are less robust. 

However, the current clinical criteria require that “if behavioral disturbance is 

better accounted for by a psychiatric diagnosis, a diagnosis of bvFTD has to be 

excluded”.
5
 Previous studies indicate that as a result of symptomatic overlap 

between bvFTD and psychiatric disorders, bvFTD patients are clinically often 

mistaken for psychiatric patients and vice versa. One study found that in 

comparison to other neurodegenerative diseases, bvFTD patients receive a prior 

psychiatric diagnosis significantly more often (50.7%) than patients with AD  

(23.1%), semantic dementia (24.4%), or progressive nonfluent aphasia (11.8%).
22

 

 

 Neuropsychological 

examination 

MRI abnormalities CSF 

AD Deficits in 

-episodic memory  

-working memory, 

attention  

-semantic knowledge 

-Atrophy of the medial 

temporal lobe, posterior 

cingulate cortex and the 

temporal neocortex 

-Symmetrically distributed 

-High  concentration of t-

tau  

-Low concentration of 

Aβ42 

-High p-tau/Aβ42 ratio 

DLB Impairment of  

-visuoperceptual 

function 

-spatial functions  

-attention 

-Enlargement of the lateral 

ventricles 

-Relative focal atrophy of 

the midbrain, 

hypothalamus and 

substantia innominate 

-Relative preservation of 

medial temporal lobe 

-Lower levels of α-

synuclein and p-tau181 

VaD Deficits in  

-cognitive flexibility  

-verbal retrieval  

-verbal recognition 

memory 

 

-Multiple large vessel 

infarcts or 

-A single strategically 

placed infarct (angular 

gyrus, thalamus, basal 

forebrain) 

-And multiple basal ganglia 

and white matter lacunes 

-And/ or extensive 

periventricular white matter 

lesions 

-Increased total tau and p-

tau 

-Low concentration of 

Aβ42 



 

 

Psychiatric diagnoses underlying the late onset frontal lobe syndrome 

An extensive group of psychiatric disorders can result in a similar frontal lobe 

syndrome. Emotional blunting, apathy, economy of thought and speech are 

frequent symptoms of a psychiatric disorder such as major depressive disorder, 

bipolar disorder and schizophrenia.
23

 
24

 
25

 
26

  The negative symptoms in 

schizophrenia, depression, dysthymic disorder or autism spectrum disorders can be 

related to involvement of the same frontal subcortical circuits. 
27

 
12

  In manic 

episodes, bipolar disorder, anxiety disorders, obsessive-compulsive disorder or tic 

syndromes, the same behavioral disturbances may occur as seen in bvFTD, like 

stereotypical language, motor or behavior disinhibition.
23

 
24

 
28

 The fact that 

psychiatric disorders can arise at middle of even older age emphasizes the 

diagnostic difficulty.
29

  Furthermore despite presence of specific symptoms in 

primary psychiatric disorders, the overlapping symptoms can be prominent (table 

2).
30

 
31

 
32

 

 

 Overlap with bvFTD Different from bvFTD 

Major depression -Apathy 

-Psychomotor agitation  

-Inhibition  

-Disease awareness  

-Distress 

Mania -Disinhibition  

-Inappropriate behavior  

-Inflated self esteem 

-Reduced need for sleep 

-Fast disease course  

-Self-destructive behavior 

Schizophrenia -Negative symptoms  

-Reduced affect  

-Poverty of speech  

-Apathy 

-More often delusions and        

hallucinations  

Obsessive Compulsive  

Disorder 
-Stereotypical behavior  

-Clinging to structure  

-Rituals 

-Disease awareness  

-Distress  

-Young age of onset 

-Stereotypical behavior is 

driven by fear 

Autism Spectrum 

Disorders 

-Clinging to structure  

-Rituals 

-Solitary minded 

-Lifelong pattern 

-Problematic behavior may 

be influenced by a well 

structured environment  

Table 2. Overlap and differentiation between bvFTD and primary psychiatric 

disorders 

 

The correct diagnosis 

Compared to other forms of dementia, bvFTD has a higher burden on caregivers: 

they perceive care-giving as a heavy burden and quite often unfortunately suffer 



 

 

from depression or stress. 
33

 
34

 
35

 Since neurodegenerative diseases are progressive, 

whereas most psychiatric disorders are treatable, making the distinction is highly 

essential. As there is still no cure for bvFTD, in case of a psychiatric disorder at 

least some symptomatic relief can be offered. An accurate diagnosis facilitates 

caregiver support and better overall management.
36

 

 

 

The late onset frontal lobe syndrome study 

The Late Onset Frontal lobe syndrome study (LOF study) aims to evaluate the 

spectrum of etiologies underlying LOF and to discern the bvFTD prodrome from 

the broadest clinically relevant differential diagnosis including psychiatric 

disorders. An improvement of diagnostics and prompt treatment of psychiatric 

conditions is to be gained.
37

 One of the strengths of the LOF study is that it is 

symptom-based instead of aetiology-based whereby it resembles clinical practice 

as much as possible.  

 

Aims of the thesis 

The first aim of the thesis was to find clinical markers able to discern a psychiatric 

origin from behavioral variant frontotemporal dementia and other 

neurodegenerative diseases in the late onset frontal lobe syndrome. The 

symptomatic overlap and differentiation of bvFTD, other neurodegenerative 

diseases and psychiatric disorders were studied longitudinally. The second aim was 

to define predictors for non-progression in LOF. The third aim was focused at 

interventions: both effective pharmalogical interventions for bvFTD patients as 

well as supportive non-pharmalogical interventions for caregivers of dementia 

patients dealing with frontal behavioral problems were studied.  

 

Design and in and exclusion criteria LOF study 

The LOF study is a multicenter observational, cross-sectional, and prospective 

follow-up study. Patients are recruited through the memory clinic of the Alzheimer 

Centre of the VU University Medical Centre and the Department of Old Age 

Psychiatry of the GGZInGeest (inpatients and outpatients), Amsterdam, the 

Netherlands, between April 2011 and June 2013.  LOF has been defined as 

behavioral changes consisting of apathy, disinhibition, and/or 

compulsive/stereotypical behavior arising in middle or late adulthood (observed by 

clinician or reliable informant). 



 

 

Inclusion criteria were 1. age between 45 and 75 years, with symptom onset 

between the ages of 40 and 70 and 2. Frontal Behaviour Inventory score of 11 or 

higher and/or a Stereotypy Rating Inventory score of 10 or higher. Exclusion 

criteria were as follows: 1. an already established diagnosis of dementia or a 

psychiatric disorder (according to the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition) that could explain behavior problems; 2. Mini-Mental 

State Exam score less than 18; 3. medical history, including traumatic brain injury, 

mental retardation, and drugs or alcohol abuse; 4. lack of reliable informant; 5. 

insufficient communicative skills of either patient or the closest informant 

(language, serious hearing impairment, or behavioral disturbances, including 

threatening or physical aggression); 6. acute onset of behavioral problems; 7. 

clinically apparent aphasia or semantic dementia; and 8. MRI contraindications.
37

 

 

Diagnostic procedure  

After the baseline assessment (Figure 1), both the neurologist and the psychiatrist 

determined the most likely diagnosis and their level of confidence (using a visual 

analogue scale) separately, blinded to the results of additional investigations 

(diagnosis 1 in Figure 1). Diagnoses were based on current guidelines.
37

 

Then, the neurologist and the psychiatrist reconsidered their previously stated 

diagnosis, taking the additional neuroimaging and CSF results into account 

(diagnosis 2 in Figure 1). This was promptly followed by a multidisciplinary 

meeting, deciding the most likely diagnosis and composing a plan for treatment, 

psychoeducation, and/or guidance. After 1 year, the assessment summarized in 

Table 1 was repeated, apart from the Mini-International Neuropsychiatric Interview 

and the neuropsychological examination. The clinical diagnosis and (therapeutical) 

management were modified according to possible new clinical insights. 

Two years after the baseline assessment, clinical assessment, a neuropsychological 

examination, and MRI were repeated, providing a prospective longitudinal follow-

up. The data collection at baseline and follow-up is summarized in Figure 1.  

Besides symptom-based inclusion, one of the strengths of the LOF study is this 

close collaboration between neurologist and geriatric psychiatrist. Patients 

suspected of bvFTD who did present with an (atypical) psychiatric condition were 

detected immediately at baseline whereby the number of patients diagnosed with 

‘possible’ bvFTD was relatively low.  

 

 



 

 

 

 

         Figure 1. Diagnostic procedure in the late onset frontal lobe syndrome study 

 

 

 

 bvFTD 

(n=55)  

Non-bvFTD 

(n=82) 

p-

value 

Age in years 

(SD) 

62.7 (6.5) 61.9 (6.9) 0.440 

Male sex, N 

(%) 

63 (77) 35 (64) 0.122 

Education in 

years, median 

(IQR) 

10.0 (9.0-

14.0) 

10.0 (10.0-

14.0) 

0.448 

Years of 

disease 

duration, 

median (IQR) 

3.0 (2.0-6.5) 3.0 (2.0-4.0) 0.145 

Table 3. Demographics of patients in the LOF study at baseline (n=137) 

Difference between groups were tested using X
2,
 and Mann-Whitney U test  

 

 



 

 

Outline of the thesis 

The first section focuses on the symptomatic overlap of bvFTD and psychiatric 

disorders. Chapter 2 of this thesis describes the frequency and character of DSM-

IV psychiatric disorders among patients with probable and definite bvFTD 

compared to possible bvFTD, other neurodegenerative diseases, and psychiatric 

diagnoses, using MINI-International Neuropsychiatric Interview. We additionally 

study the frequency and character of past psychiatric disorders in these diagnostic 

groups. In chapter 3 we systematically and prospectively subtype the wide 

spectrum of psychotic symptoms in probable and definite bvFTD. We therefore 

employ a commonly used and validated clinical scale which quantifies the broad 

spectrum of psychotic symptoms (Positive and Negative Symptom Scale, PANSS) 

in patients with probable and definite bvFTD (n=22) and patients with a primary 

psychiatric disorder (n=35) in a late onset frontal lobe cohort.   

 

The second section is aimed at the differentiation of behavioral variant 

frontotemporal dementia from other neurodegenerative diseases and psychiatric 

disorders. In chapter 4 we study whether social cognition distinguishes bvFTD 

from other neurodegenerative diseases and psychiatric disorders in patients 

presenting with late onset frontal symptoms. Next we study the association of 

social cognition with the other cognitive domains of executive functioning, 

memory, visuospatial functioning and attention/concentration/mental speed. Social 

cognition is determined by the Ekman 60 Faces test and Faux Pas test. In chapter 5 

we examine the role of clinical and demographical variables in predicting 

psychiatric disorders versus bvFTD. In our late onset frontal lobe cohort odds 

ratios (OR) are calculated with logistic regression analyses for demographical 

variables and clinical variables measuring stereotypy and depressive symptoms and 

we define predictive values for these variables.  

 

The third section describes different aspects of disease course in the late onset 

frontal lobe syndrome. In chapter 6 we investigate psychological and psychiatric 

conditions underlying the bvFTD phenocopy syndrome. We include patients with 

the bvFTD phenocopy syndrome whereby patients with probable bvFTD serve as a 

control group. Subjects have to have undergone both neurological and psychiatric 

evaluation. Their charts are reviewed retrospectively with both qualitative and 

quantitative methods. Psychiatric and psychological conditions associated with the 

clinical syndrome are determined in both groups and their relative frequencies are 



 

 

compared. In chapter 7 we investigate predictors that can determine progression 

and thereby prognosis in patients presenting with late onset behavioral symptoms. 

Patients are included based on frontal behavior (Frontal Behavior Inventory score 

≥ 11) or/and stereotypical behavior (StereotypyRatingInventory ≥ 10). Progression 

after 2 years is evaluated by clinical markers as well as repeated neuroimaging.  

The fourth section is aimed at pharmacological interventions and care in the late 

onset frontal lobe syndrome. In chapter 8 we perform a systematic review on 

pharmacological treatment in patients with bvFTD. While a cure for bvFTD is still 

lacking, pharmacological treatment in frontotemporal dementia is focused on 

treating the symptoms, like reducing disinhibition, stereotypy and/or apathy. In this 

chapter, we present a systematic review on pharmacological interventions in 

bvFTD. In chapter 9 we describe an explorative pilot study in caregivers of early 

onset dementia patients with behavioral problems. While caregivers of dementia 

patients experience high levels of burden, especially caregivers of early onset 

dementia patients with behavioral problems, we perform a tailored intervention 

including psychoeducation, social support and behavioral cognitive therapy for 

caregivers of dementia patients affected by apathy, disinhibition and/or 

stereotypical behavior. The intervention is given during 6 months and quantitative 

and qualitative data are collected at baseline and after the intervention. 
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ABSTRACT 

 

Background  

While psychiatric misdiagnosis is a well-known phenomenon in bvFTD, a 

systematic evaluation of standardised criteria for a psychiatric disorder in bvFTD is 

still missing.  

  

Objective  

Our aim was to define  frequency and character of DSM-IV psychiatric disorders 

among patients with probable bvFTD compared to possible bvFTD, other 

neurodegenerative diseases, and psychiatric diagnoses, using  MINI-International 

Neuropsychiatric Interview. We additionally compared psychiatric prodromes 

between these disorders.   

 

Methods  

Subjects were participants of the ongoing late-onset frontal lobe (LOF) study, a 

longitudinal multicentre study. In each patient, after baseline diagnostic procedure, 

a neurologist and geriatric psychiatrist made a joint clinical diagnosis. 

Independently, a structured diagnostic interview according to DSM-IV and ICD-10 

criteria (MINI-Plus) was performed by a trained professional blinded to the clinical 

diagnosis.  

 

Results  

Out of 120 patients, 43 with probable bvFTD, 10 with possible bvFTD, 23 with a 

non bvFTD neurodegenerative disease and 44 with a clinical psychiatric diagnosis 

were included. Overall frequency of formal current and past psychiatric disorders 

in probable bvFTD (23.3% current, 20.9% past) did not differ from other 

neurodegenerative diseases (17.4% current, 13.0% past) or possible bvFTD (20.0% 

current, 40.0% past), but was less than in patients with a clinical psychiatric 

diagnosis (70.5% current, 68.2% past) (P<0.01). Unipolar mood disorders were  

most common psychiatric disorders in probable bvFTD.  

 

Conclusion  

Formally diagnosed psychiatric disorders are not overrepresented in probable 

bvFTD, suggesting that psychiatric misdiagnosis in bvFTD can be avoided by 

strictly applying diagnostic criteria. In suspected bvFTD close collaboration 



 

 

between neurologists and psychiatrists will advance diagnostics and subsequent 

treatment.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

INTRODUCTION 

 

The behavioral variant of frontotemporal dementia (bvFTD) is the most prevalent 

form of FTD and is associated with progressive degeneration of the frontal lobes, 

anterior temporal lobes, or both.
1
 

2
 Alterations in social cognition represent the 

earliest and core symptoms of bvFTD resulting in emotional disengagement and 

socially inappropriate responses or activities. As is apparent in revised consortium 

criteria, neuropsychiatric symptoms including apathy, stereotyped and impulsive 

behaviour overshadow cognitive disabilities.
3
 

1
 

4
 

5
 Consequently, both other 

neurodegenerative diseases and psychiatric disorders are crucial in the challenging 

differential diagnosis.   

The distinction between bvFTD and Alzheimer’s disease (AD) has become easier 

by the use of biomarkers that are able to identify underlying AD pathology, such as 

the amyloid-β (Aβ) and tau.
6
 

7
 Differentiating bvFTD from psychiatric disorders 

however is still difficult, particularly since biomarkers for bvFTD are less robust.
8
 

However, the current clinical criteria require that “if behavioral disturbance is 

better accounted for by a psychiatric diagnosis, a diagnosis of bvFTD has to be 

excluded”.
5
 Previous studies indicate that as a result of symptomatic overlap 

between bvFTD and psychiatric disorders, bvFTD patients are clinically often 

mistaken for psychiatric patients and vice versa.
9
 

10
 

11
 

12
 One study found that in 

comparison to other neurodegenerative diseases, bvFTD patients receive a prior 

psychiatric diagnosis significantly more often (50.7%) than patients with 

Alzheimer disease (23.1%), semantic dementia (24.4%) or progressive nonfluent 

aphasia (11.8%).
13

 Although psychiatric misdiagnosis is a well-known 

phenomenon in bvFTD, a systematic evaluation of standardised criteria for a 

psychiatric disorder in bvFTD patients is still missing, potentially leading to a 

clinical under- or overestimation of psychiatric disorders in bvFTD patients.  

Additionally, though specifically psychotic disorders and bipolar disorders 

emerged as relatively common psychiatric misdiagnoses in bvFTD, this has never 

been systematically evaluated through applying the DSMIV and ICD-10 criteria.
11

 
13

 
14

 

Recent studies showed increased rates of psychiatric symptoms prior to clinical 

Alzheimer’s disease, suggesting that especially depressive symptoms appear before 

a threshold of neurodegeneration is passed.
15

 
16

 A similar mechanism might be 

present in bvFTD, with the presence of prominent psychiatric and behavioral 



 

 

symptoms before clinical onset of bvFTD described as mild behavioral impairment 

(MBI), but this has not been studied so far. 
17

 
18

 

In this study we aimed at defining the frequency of current psychiatric disorders 

according to DSMIV and ICD-10 criteria in patients with probable bvFTD in 

comparison to patients with possible bvFTD, other neurodegenerative diseases, and 

psychiatric diagnoses, all exhibiting a late-onset frontal lobe syndrome. We also set 

out to determine the specific psychiatric disorders in these groups. Additionally we 

aimed at studying the frequency and character of past psychiatric disorders 

according to DSMIV and ICD-10 criteria in these groups. 

 

MATERIALS AND METHODS  

 

Patients 

Subjects were participants of the ongoing late-onset frontal lobe (LOF) study, a 

longitudinal multicentre prospective follow-up study aiming to identify 

(prodromal) bvFTD among a cohort of patients with frontal neuropsychiatric 

features. An objective of the LOF study is to enforce early diagnosis of bvFTD and 

to discern the bvFTD prodrome from a broad spectrum of clinically relevant 

differential diagnosis.
19

 All patients were recruited through the memory clinic of 

the Alzheimer center VUmc Amsterdam and the Old Age Psychiatry Department 

of GGZinGeest  Amsterdam, the Netherlands (inpatient and outpatient) between 

April 2011 and June 2013. Patients were directed to these specialized health care 

institutions by primary care physicians or a medical specialist. Patients were only 

included if they were aged between 45 and 75 and if they had a Frontal Behavior 

Inventory score of 11 of higher and/or a Stereotype Rating Inventory of 10 or 

higher. Exclusion criteria were as follows: 1. an already established diagnosis of 

dementia or a psychiatric diagnosis that could explain behavior problems. 2. Mini 

Mental State Exam score less than 18. 3.traumatic brain injury, mental retardation 

or drug or alcohol abuse in medical history. 4. lack of reliable informant. 5. 

insufficient communicative skills of either patient or the closest informant 6. acute 

onset of behavioral problems. 7. clinically apparent aphasia or semantic dementia 

8. MRI contra-indications.
19

 
 

A total of 137 patients were included. Patients with other neurologic or general 

diseases like multiple sclerosis or obstructive sleep apnea but without a 

neurodegenerative or clinical psychiatric diagnosis were excluded in this study 

(n=8),  as were patients with subjective complaints or relational problems without a 



 

 

formal diagnosis (n=7). Two participants did not complete the MINI-Plus due to 

patients tiredness and logistic problems. The remaining 120 patients were included. 

Out of these patients 43 patients had probable bvFTD, 10 patients had possible 

bvFTD and 23 patients had  another neurodegenerative disease. A total number of 

44 patients received a clinical psychiatric diagnosis by the neurologist and the 

geriatric psychiatrist. 

 

Diagnostic procedure 

Before inclusion,  informed consent was obtained from all participants or, in case 

of incompetence of giving a fully informed consent, obtained from the caregiver or 

legal representative. All patients underwent a standardized assessment, including 

medical history and family history, informant-based history, physical, neurological 

and psychiatric examinations, neuropsychological assessment, laboratory tests, and 

Magnetic Resonance Imaging (MRI) of the brain acquired on a 3T Signa HDxt 

scanner (GE Medical Systems, Milwaukee, WI) following a standard MRI protocol 

for dementia. In case of normal or insufficiently explanatory MRI results (not 

explaining frontosubcortical dysfunction), a [18F]FDG-PET scan was performed 

EXACT HRþ scanner (Siemens/CTI, Knoxville, TN). Neurological and psychiatric 

evaluation was done by both a neurologist as well as an experienced geriatric 

psychiatrist (YP,NP,PS,AD,CK,MS). In a multidisciplinary consensus meeting the 

neurologist and psychiatrist determined the diagnosis, specifically if a diagnosis of 

probable bvFTD, possible bvFTD, other neurodegenerative disease or a 

psychiatric disorder was applicable. Diagnoses were based on the National 

Institute on Aging- Alzheimer’s Association guidelines for Alzheimer disease, the 

National Institute of Neurological Disorders and Stroke and Association 

Internationale pour la Recherché et l ‘Enseignement en Neurosciences (NINDS-

AIREN) criteria for vascular dementia, the International Consensus Diagnostic 

Criteria for dementia with Lewy bodies, the Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition for psychiatric disorders and the International 

bvFTD Criteria Consortium criteria for bvFTD.
20

 
21

 
22

 
23

 A diagnosis of possible 

bvFTD  was only applied when a clinical psychiatric diagnosis was excluded.  

 

Measurements 

The MINI-International Neuropsychiatric Interview (MINI-Plus) is a structured 

diagnostic interview, developed to assess the psychiatric diagnoses of  patients 

according to DSMIV and ICD-10 criteria. It contains 16 DSMIV psychiatric 



 

 

disorders including inter alia unipolar and bipolar mood disorders, psychotic 

disorders like schizophrenia and anxiety and obsessive compulsive disorders. It 

does not include autism spectrum disorders and personality disorders besides the 

antisocial personality disorder. The MINI-International Neuropsychiatric Interview 

(MINI-Plus) incorporates both criteria for current psychiatric disorders according 

to DSMIV and ICD-10 (present psychiatric disorders) as well as criteria for past 

psychiatric disorders according to DSMIV and ICD-10 criteria (psychiatric 

disorders in previous history).  

All included patients underwent a MINI-Plus interview, performed by trained 

clinicians who were blind for the clinical diagnosis (FG,WK). These clinicians did 

not have information about previous medical history neither other advance medical 

information. They  worked separately from the clinicians involved in the diagnostic 

procedures. The MINI-Plus result was not included in the clinical evaluation. 

 

Statistical analyses 

Statistical analyses were performed using the Statistical Package for the Social 

Sciences (SPSS for Windows; IBM, Armonk, NY), version 21. Group differences 

on sociodemographic variables were investigated using independent t-tests and 

X²tests. For the main analysis,  the clinical diagnoses was the independent variable 

and the formal psychiatric disorder was the independent variable. Differences 

between groups for categorical variables were evaluated  using X²tests and Fisher’s 

exact tests. A p-value of <0.05 was considered statistically significant, except 

otherwise indicated. After chi-square test of independence, post hoc Pearson chi-

square analyses with Bonferroni correction were performed. 

  

Ethical considerations 

The study was approved by the Medical Ethics Committee of the VU University 

Medical Center, Amsterdam. All participants signed a written consent form. 

 

RESULTS 

 

Patient characteristics 

Demographic data of the diagnostic groups are displayed in table 1. Patients were 

predominantly Caucasian (>90%) and male (> 60%).  Regarding mean age at 

presentation, disease duration and gender, the groups did not differ (p >0.05).   

 



 

 

 

 Probable 

bvFTD 

n=43 

Possible 

bvFTD  

n=10 

OND 

n=23 

Psychiatric 

diagnoses 

n=44 

p value 

Age (years) 

mean (SD) 

62.4 (6.6) 61.4 (7.7) 63.5 

(6.4) 

61.1 (6.8) ANOVA  

0.91, df 27, 

F 0.64
 

Gender % 

male 

65.1 80.0 65.2 77.3 X
2
  0.51, df 

3 

Disease 

duration 

(years) mean 

(SD) 

5.1 (5.1) 4.3 (3.7) 2.9 

(2.3) 

4.1 (4.6) ANOVA 

0.27, df 3, F 

1.33 

Table 1. Demographics. 

OND other neurodegenerative disease, SD standard deviation 

 

Fulfilment of DSMIV and ICD-10 criteria for current psychiatric disorder  

The overall frequency of probable bvFTD patients who fulfilled criteria for a 

current psychiatric disorder according to DSMIV and ICD 10 criteria was 23.3%. 

This frequency did not differ from patients with other neurodegenerative diseases 

(17.4%) or possible bvFTD (20%), but was significantly lower than patients with a 

clinical psychiatric diagnosis (70.5%) (p<0.01) (table 2a). 

Probable bvFTD patients fulfilled the formal criteria most common for unipolar 

mood disorders (13.9%) and anxiety and obsessive compulsive disorders (9.3%).  

Some patients fulfilled criteria for multiple psychiatric disorders according to 

DSMIV and IC-10 criteria at the same time. 

 

Fulfilment of DSMIV and ICD-10 criteria for past psychiatric disorder  

The overall frequency of any past psychiatric disorder according to DSMIV and 

ICD 10 criteria in probable bvFTD was 20.9%. This did not differ significantly 

from patients with other neurodegenerative diseases (13.0%) or possible bvFTD 

(40.0%), but was significantly less than patients with a clinical psychiatric 

diagnosis (68.2%) (p<0.01) (table 2b). 

Unipolar mood disorders were by far the most prevalent past psychiatric disorder in 

probable bvFTD (16.3%), but this was not significantly different from patients with 

other neurodegenerative diseases or possible bvFTD. As shown in table 2b, some 

patients fulfilled DSMIV and ICD-10 criteria for multiple past psychiatric 

disorders.  

 



 

 

 

 Probable 

bvFTD 

n=43 

Possible 

bvFTD 

n=10 

OND 

n=23 

PDx 

n=44 

p value 

Probable 

bvFTD vs 

possible 

bvFTD 

Probable 

bvFTD vs 

OND 

Probable 

bvFTD vs 

PDx 

Unipolar 

disorders 

n(%) 

6 (13.9) 0 (0) 1 (4.3) 17 

(38.6) 

F 0.58, df 

1 

F 0.41, df 

1
 

F 0.01, df 

1 

Bipolar 

disorders 

n(%) 

1 (2.3) 1 (10.0) 0 (0) 8 

(18.2) 

F 0.35, df 

1 

F 1.00, df 

1 

F 0.03, df 

1 

Anxiety  

and OCD  

n (%) 

4 (9.3) 1 (10.0) 0 (0) 8 

(18.2) 

F 1.00, df 

1 

F 0.29, df 

1
 

F 0.35, df 

1 

Psychotic 

disorders 

n(%) 

1 (2.3) 0 (0) 0 (0) 4 (9.1) F 1.00, df 

1 

F 1.00, df 

1
 

F 0.36, df 

1 

Somatoform 

disorders 

n(%) 

1 (2.3) 0 (0) 1 (4.3) 0 (0) F 1.00, df 

1 

F 1.00, df 

1
 

F 0.49, df 

1 

Any 

psychiatric 

disorder n 

(%) 

10 (23.3) 2 (20.0) 2 

(17.4) 

31 

(70.5) 

F 1.00, df 

1 

F 0.19, df 

1
 

 
F 

<0.001,df

1 

Table 2a. Current psychiatric disorder according to DSM IV criteria. 

OND other neurodegenerative disease, OCD obsessive compulsive disorders, PDx= 

psychiatric diagnosis 

 

 

DISCUSSION 

 

Contrary to our expectations we found that despite large clinical symptomatic 

overlap between bvFTD and psychiatric disorders, formal psychiatric disorders are 

not overrepresented in probable bvFTD.  Of 120 patients with a late-onset frontal 

syndrome, the overall frequency of psychiatric disorders according to DSMIV and 

ICD 10 criteria in 43 probable bvFTD patients (23.3%) did not differ from patients 

with other neurodegenerative diseases (n=23) or possible bvFTD (n=10), but was 

less than in patients with a clinical psychiatric diagnosis (n=44). Previous literature 



 

 

showed that bvFTD is still underdiagnosed and often initially mistaken for 

psychiatric illnesses.
24

 
25

 
13

 It was found that consensus criteria for bvFTD and 

other neurodegenerative diseases are crucial to differentiate bvFTD from other 

dementias, but psychiatric misdiagnoses must still be ruled out.
25

 
26

 In contrast to a 

previous study reporting that 50.7% of bvFTD patients receive a prior psychiatric 

diagnosis as found by retrospective chart review
13

, our results show that  correctly 

applying DSMIV and ICD-10 criteria in bvFTD gives a lower rate of formal 

psychiatric disorders in bvFTD (23.3%). This suggests that by correctly applying 

DSMIV and ICD-10 criteria in patients with suspected bvFTD, psychiatric 

misdiagnosis can be reduced.  

 

The most common psychiatric disorders according to DSMIV and ICD-10 criteria 

that probable bvFTD patients fulfilled were unipolar mood disorders (13.9%). A 

recent meta-analysis including 29 studies showed that depressive mood and its 

manifestations are recognized in approximately one third (33%) of patients with 

bvFTD.
27

 However, the majority of these studies about the prevalence of 

(comorbid) depression in bvFTD  are based upon reports of depressed mood only.
28

 

Studies applying formal DSMIV and ICD-10 criteria are limited and suggest lower 

rates.
29

 
30

 Lopez et al. prospectively evaluated DSM-IIIR criteria in 20 patients with 

frontotemporal dementia (six autopsy-proven) and found that 25% (n=5) met 

DSM-III-R criteria of a major depression.
30

 Gregory et al. found three bvFTD 

patients out of 15 who reported sadness, but only one met criteria for DSM-IV 

major depression.
29

 The discrepancy between prevalence of depressive mood in 

bvFTD and the prevalence of depressive and dysthymic disorder according to 

DSMIV and ICD-10 criteria  may highlight the risk of overdiagnosing depressive 

disorder in bvFTD when not using formal criteria.  

Previous studies found that patients with bvFTD who are initially misdiagnosed 

with a psychiatric diagnosis are more likely to receive diagnoses of schizophrenia 

or bipolar disorder than patients with other neurodegenerative diseases.
11

 
13

 
14

  The 

results of the current study show that by correctly applying DSMIV and ICD-10 

criteria, the prevalence of these psychiatric disorders in bvFTD is not higher than in 

patients with other neurodegenerative diseases.  

Regarding past psychiatric disorders, results show that patients with probable 

bvFTD fulfil DSMIV and ICD-10 criteria  for a past psychiatric disorder less often 

than patients with a clinical psychiatric diagnosis (20.9% vs 68.2%),  but 

remarkably not more than patients with other neurodegenerative diseases or 



 

 

possible bvFTD. Previous studies suggested that many patients develop 

neuropsychiatric symptoms before impending dementia.
15

 
16

 One study found that 

in the presence of cognitive decline, mild behavioral impairment (MBI) and 

neuropsychiatric symptoms have similar risks to convert to FTD as AD.
17

 This is 

the first study about preceding psychiatric disorders according DSMIV and ICD-10 

criteria in a frontal cohort, revealing that formal preceding psychiatric disorders are 

as present  in bvFTD as in comparison to other neurodegenerative diseases, but not 

redundant.    

In addition, we found that depression and dysthymic disorder were the most 

frequent past DSMIV and ICD-10 disorders among probable bvFTD patients. This 

is an intriguing result, especially in the context of recent findings about the 

prodromal phase of bvFTD and Alzheimer’s disease. Mendez et al. already 

suggested that depression may be a prodrome of frontotemporal dementia and a 

possible familial risk factor.
28

 Similar to studies of late-onset Alzheimer’s disease 

and autosomal dominant Alzheimer’s disease, our results suggest increased rates of 

depression prior to onset of bvFTD or when a threshold of neurodegeneration is 

passed.
15

 
16

 These findings have implications for the early detection and treatment 

of patients with probable bvFTD and might influence pathogenic concepts on the 

concurrence of bvFTD and psychiatric disorders.   

There are some limitations in this study. First of all, although the MINI- Plus for 

psychiatric diagnosis was performed from sections A till Z, autism spectrum 

disorders and personality disorders beside the antisocial personality disorder are 

not categorized in this interview. For this reason patients clinically diagnosed with 

a psychiatric diagnosis did not meet criteria for a DSMIV disorder in more than 

70.5% of cases. It is conceivable that more bvFTD patients or patients with another 

neurodegenerative disease would meet criteria for a psychiatric disorder if the 

MINI-Plus  interview included more personality disorders and autism spectrum 

disorders. Besides, the period of time from the clinical diagnosis to the past 

psychiatric disorder was not always exactly known. Future studies focusing on the 

prodromal phase of bvFTD are warranted to better understand whether these past 

psychiatric disorders represent a prodromal stage or comorbidity. 

Acknowledging the limitations, this is the first study systematically and 

prospectively defining that formal psychiatric disorders are not overrepresented in 

probable bvFTD. Despite large clinical symptomatic overlap between bvFTD and 

psychiatric disorders, misdiagnosis in bvFTD can be limited  by correctly applying 

diagnostic criteria for psychiatric disorders. In suspected bvFTD close 



 

 

collaboration between neurologists and psychiatrists will advance diagnostics and 

treatment.   
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ABSTRACT 

 

Background  

Dementia is generally characterized by cognitive impairment which can be 

accompanied by psychotic symptoms. Visual hallucinations are a core feature of 

dementia with Lewy bodies and delusions are often seen in Alzheimer’s disease. 

However, for bvFTD,  studies into the broad spectrum of psychotic symptoms are 

still missing. The aim of the study was to systematically and prospectively subtype 

the wide spectrum of psychotic symptoms in probable and definite bvFTD.  

 

Methods  

We employed a commonly used and validated clinical scale which quantifies the 

broad spectrum of psychotic symptoms (Positive and Negative Symptom Scale, 

PANSS) in patients with probable and definite bvFTD (n=22) and patients with a 

primary psychiatric disorder (n=35) in a late onset frontal lobe cohort. Median 

symptom duration was 2.8 years and patients were prospectively followed over 

two-years.  

 

Results  

Delusions, hallucinatory behavior and suspiciousness were present in 22.7% of 

bvFTD patients, while the majority exhibited negative psychotic symptoms such as 

social and emotional withdrawal and blunted affect (95.5%) and formal thought 

disorders (81.8%).   Difficulty in abstract thinking and stereotypical thinking 

(formal thought disorders) differentiated bvFTD from psychiatric disorders. The 

combined predictors difficulty in abstract thinking, stereotypical thinking, anxiety, 

guilt feelings and tension explained 75.4% of the variance in diagnosis of bvFTD 

versus psychiatric diagnoses (p<0.001).  

 

Conclusions  

Delusions, hallucinatory behavior and suspiciousness are present in one fifth of 

bvFTD patients, while negative psychotic symptoms such as social and emotional 

withdrawal, blunted affect, and formal thought disorders are more frequently 

present. This suggests that negative psychotic symptoms and formal thought 

disorders have an important role in the psychiatric misdiagnosis in bvFTD. 

Misdiagnosis in bvFTD might be reduced by systematically exploring the broad 

spectrum of psychiatric symptoms.  



 

 

INTRODUCTION 

 

The behavioral variant of frontotemporal dementia (bvFTD) is the second most 

common early-onset dementia and the most prevalent form of frontotemporal lobar 

degeneration (FTLD).
1
 

2
 The clinical presentation of bvFTD has a wide range of 

symptoms, including prominent neuropsychiatric symptoms that often mimic 

psychiatric disorders.
3 4

  Various studies described the overlapping symptoms 

between bvFTD and psychiatric disorders resulting in frequent misdiagnoses, with 

psychosis as one of the most common.
5
 
6
 
7
 
8 

While in Alzheimer’s disease delusions are often seen and visual hallucinations are 

a core feature of dementia with Lewy bodies, studies into the broad spectrum of 

psychotic symptoms in bvFTD are still missing.
9
 

10
As defined by classification 

criteria, symptoms of psychosis are divided into positive and negative symptoms 

and formal thought disorders.
11

 Positive psychotic symptoms refer to an excess or 

distortion of normal functions (e.g, paranoia or hearing voices), negative symptoms 

reflect a diminution or loss of normal functions (e.g. reduced motivation or reduced 

emotion) and formal thought disorders implicit a disorganization of thought.
12

 
13

 
14

 

Previous studies on psychotic symptoms in bvFTD were only focused on positive 

psychotic symptoms (hallucinations, delusions and paranoia) and found that these 

psychotic features were present in 10-32% of bvFTD patients.
3
 
15

 
16

 
17

 Even though 

negative psychotic symptoms and formal thought disorders have led to frequent 

misdiagnosis of psychosis in bvFTD patients, comprehensive studies into the full 

spectrum of psychosis in bvFTD are lacking.
5
 

8
 

18
 

19
 

20
  Whereas the distinction 

between bvFTD and psychiatric disorders is a major diagnostic dilemma especially 

in early stages of disease,
3,5, 21

 knowledge about psychotic symptoms in bvFTD 

based on this common broad definition of psychosis cannot be omitted. From a 

diagnostic perspective, it would help the clinician in daily practice considerably 

when it is clarified whether specific psychotic symptoms distinct bvFTD from 

psychiatric disorders and vice versa.   

The aim of our study was twofold. First, we investigated whether specific 

psychotic symptoms characterize bvFTD. Second, we studied whether despite 

clinical overlap, specific psychotic symptoms could distinguish bvFTD from a 

psychiatric disorder. We employed a commonly used and validated clinical scale 

for psychosis and schizophrenia symptoms (the Positive and Negative Symptom 

Scale-PANSS) which quantifies the broad spectrum of psychotic symptoms 

including positive and negative psychotic symptoms and formal thought 



 

 

disorders.
21

 As the PANSS is originally created to prospectively evaluate psychotic 

symptomatology over time, it also includes a general subscale, wherein symptoms 

such as tension and anxiety are included.
21

 
22

  In this study we aimed to define 

psychotic symptoms in patients with probable and definite bvFTD in comparison to 

patients with a psychiatric disorder, all exhibiting a late-onset frontal lobe 

syndrome. At baseline we set out to determine the broad spectrum of psychotic 

symptoms including positive and negative psychotic symptoms, formal thought 

disorders and general symptoms.  All patients were followed during a period of 2 

years and the clinical diagnosis after 2 years was used as the gold standard. 

 

METHODS 

 

Patients 

Subjects were participants of the late-onset frontal lobe (LOF) study, a longitudinal 

multicentre prospective follow-up study aiming to identify (prodromal) bvFTD 

among a cohort of patients with frontal neuropsychiatric features. All patients were 

recruited through the memory clinic of the Alzheimer Center VUmc Amsterdam 

and the Old Age Psychiatry Department of GGZinGeest Amsterdam, the 

Netherlands (inpatient and outpatient) between April 2011 and June 2013. 

Inclusion and exclusion criteria have been described previously.
21

 Patients aged 45 

and over were included when behavioral symptoms consisting of apathy, 

disinhibition, and/or compulsive behavior dominated the clinical picture. 

 

Diagnostic procedure 

The study was approved by the Medical Ethics Committee of the VU University 

Medical Center, Amsterdam. Before inclusion, informed consent was obtained 

from all participants or, in case of incompetence of giving a fully informed 

consent, obtained from the caregiver or legal representative. All patients underwent 

a standardized assessment, including medical history and family history, 

informant-based history, physical, neurological and psychiatric examinations, 

neuropsychological assessment, laboratory tests, and Magnetic Resonance Imaging 

(MRI) of the brain acquired on a 3T Signa HDxt scanner (GE Medical Systems, 

Milwaukee, WI) following a standard MRI protocol for dementia. In case of 

normal or insufficiently explanatory MRI results (not explaining frontosubcortical 

dysfunction), a [18F]FDG-PET scan was performed EXACT HRþ scanner 

(Siemens/CTI, Knoxville, TN). Neurological and psychiatric evaluation was done 



 

 

by both a neurologist as well as an experienced geriatric psychiatrist. In a 

multidisciplinary consensus meeting the neurologist and psychiatrist determined 

the diagnosis. These diagnoses were based on the Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Edition for psychiatric disorders and the 

International bvFTD Criteria Consortium criteria for bvFTD.
11 25

 All subjects were 

genetically screened for the presence of a C9orf repeat expansion, given the great 

symptomatic overlap with psychiatric disorders and long disease courses that have 

been described in this mutation type.
23

 
24

 All patients received at least 2 years of 

clinical follow-up and the clinical diagnosis after 2 years was used as the gold 

standard. 

In order to compare bvFTD with the most relevant diagnostic group concerning 

psychotic symptoms, out of all patients in the LOF study (n=137) we selected the 

group of patients with probable and definite bvFTD (n=22) and patients with a 

primary psychiatric disorder (n=35). Patients with other neurodegenerative, 

neurological or general diseases and patients with vascular cognitive impairment, 

relational problems or possible bvFTD were therefore not taken into account.  We 

excluded fifteen patients who did not complete the PANSS, due to motivational 

and logistic problems. Out of 22 patients diagnosed with probable and definite 

bvFTD, 4 patients were diagnosed with definite bvFTD consisting of two C9orf72 

hexanucleotide repeat expansion, one progranulin mutation and one 

histopathologically-confirmed tauopathy. Out of thirty-five patients with a clinical 

psychiatric diagnosis 2 patients had schizophrenia, 11 were diagnosed with a major 

depressive disorder, 4 with minor depressive disorder, 6 with a bipolar disorder, 3 

with an autism spectrum disorder, 1 with obsessive compulsive disorder, 1 with a 

general anxiety disorder and 7 with personality problems.   

 

Measurements 

At baseline we measured 30 symptoms, including positive psychotic symptoms, 

negative psychotic symptoms, formal thought disorders and general 

psychopathology, in patients diagnosed with probable and definite bvFTD and 

patients diagnosed with a psychiatric disorder, using the Positive and Negative 

Symptom Scale (PANSS).
21

  Of the 30 items included in the PANSS, 7 items 

represent positive psychotic symptoms (Delusions, Conceptual disorganization, 

Hallucinatory behavior, Excitement, Grandiosity, Suspiciousness, Hostility), 7 

items represent negative psychotic symptoms (Blunted affect, Emotional 

withdrawal, Poor rapport, Passive/apathetic social withdrawal, Difficulty in 



 

 

abstract thinking, Lack of spontaneity, Stereotypical thinking) and 16 items 

represent general psychopathology (Somatic concern, Anxiety, Guilt feelings, 

Tension, Mannerisms & posturing, Depression, Motor retardation, 

Uncooperativeness, Unusual thought content, Disorientation, Poor attention, Lack 

of judgement/insight, Disturbance of volition, Poor impulse control, 

Preoccupation, Active social avoidance). Formal thought disorders are defined by 

the items of conceptual disorganization, difficulty in abstract thinking, lack of 

spontaneity and stereotypical thinking.
21

  

The PANSS is widely used in patients with neuropsychiatric symptoms and it has 

been found to have good sensitivity and specificity for psychosis and 

schizophrenia.
25

 
26

 
27

  

The PANSS was administered as an approximately 45-minute clinical interview. 

Patients were rated by a trained clinician regarding the 30 different symptoms, 

based on the interview with the patient as well as reports of family members about 

how the patients had functioned during the last week.
21

 
22 

 The symptoms were 

rated on a 1-7 point scale whereby 1 represents the absence of symptoms and 7 

corresponds with severe interference with daily live activities.
21

 
22

 All included 

patients underwent the PANSS, performed by trained clinicians who were blind for 

the clinical diagnosis (WK, FG). These clinicians did not have information about 

previous medical history neither other advanced medical information. The PANSS 

scores were not included in the clinical evaluation. 

 

Statistical analyses 

Statistical analyses were performed using the Statistical Package for the Social 

Sciences (SPSS for Windows; IBM, Armonk, NY), version 21. Group differences 

on sociodemographic variables were investigated using independent t-tests and 

²tests. Overall percentages of patients with psychotic symptoms were defined by 

counting all patients who had symptoms at the positive or negative subscale above 

score of ≥3, as a rating of 3 is indicative of a symptom whose presence is clearly 

established and interferes in day-to-day functioning.
28

 
22

  
 

Group differences on symptoms of PANSS were measured with Mann-Whitney U 

test (MW).  A p-value of <0.01 was considered statistically significant. 

Furthermore, we performed univariate logistic regression analyses with diagnosis 

as dependent variable. We selected variables showing p-values < 0.01 and in the 

next step we combined these variables into a multivariate model to investigate the 

explained variance. Potential multicollinearity was investigated for the 



 

 

multivariable model using the variance inflation factor <5 for each of the 

independent variables in the multivariable model using linear regression analyses.   

 

RESULTS 

 

Clinical and demographic data 

Demographic data of the diagnostic groups are displayed in table 1. Patients were 

predominantly Caucasian (>90%) and male (> 60%).  Regarding symptom 

duration, education, the total score at the Mini Mental State Examination (MMSE), 

Frontal Assessment Battery (FAB) and Frontal Behavioral Inventory (FBI) the 

groups did not differ (p >0.05).  Patients with probable and definite bvFTD were 

significantly older (p 0.03) and had a higher total score at the Stereotypy Rating 

Inventory (SRI) than patients with a psychiatric diagnosis (p <0.001).  

Psychotic symptoms in bvFTD and psychiatric disorders 

In 95.5% of patients with probable and definite bvFTD at least one of the psychotic 

symptoms was present (score ≥3) (table 1). BvFTD patients were not characterized 

by positive psychotic symptoms, but by negative psychotic symptoms and formal 

thought disorders (blunted affect, emotional withdrawal, poor rapport, apathetic 

social withdrawal, difficulty in abstract thinking and stereotypical thinking) and 

items from the general subscale (table 2). Delusions, hallucinatory behavior and 

suspiciousness were seen in 22.7% of bvFTD patients while the majority of bvFTD 

patients exhibited negative psychotic symptoms (95.5%) and formal thought 

disorders (81.8%) (table 1). In 97.1% of patients with a psychiatric disorder 

psychotic symptoms were present, both from the positive as well as the negative 

subscale (table 1). Symptoms from the general subscale were also present in 

patients with a psychiatric disorder (table 2).  

 

 

 

 

 

 



 

 

 

bvFTD Psychiatric diagnosis Statistics  

n=22 n=35 X2/T-test/ MW  

    (df) P value 

Age, mean  (SD) 63.04 (6.18)  58.95 (6.67) 0.84 (55) 0.03 

Gender  %male 63.64 80.00 1.87 (1) 0.17 

Symptom duration,  median 
(IQR) 

3.00 (5.50) 3.00 (1.00) 0.68 

Education, % low 18.18 21.43 

0.69 (2) 0.71 
                  % middle 50.00 57.14 

                  % high 31.82 21.43 

MMSE mean (SD) 26.14 (2.80) 25.91 (2.54) 0.36 (55) 0.76 

FAB mean (SD) 14.29 (4.20) 15.41 (2.64) 0.11 (53) 0.23 

SRI median (IQR) 16.50 (15.00) 4.00 (8.00) <0.001 

FBI mean (SD) 26.14 (10.86) 24.77 (8.70) 0.48 (55) 0.60 

PANNS       

Total  score mean (SD, range) 59.5 (14.0, 35-87)  61.1 (13.6, 37-108) 0.03 (55) 0.67 

Total positive subscale median  

(SD, range) 
10.32 (2.9, 7-18) 11.66 (3.5, 7-25)  0.36 (55) 0.14 

Total negative subscale 

median (IQR, range) 
21.0 (13.0, 8-34) 18.0 (6.0, 9-33) MW 0.041 

Total general subscale median 

(SD, range) 
28.0 (6.1, 19-42) 32.0 (7.7, 18-58) 0.57 (55) 0.046 

n (%) with psychotic 

symptoms (PANNS P N ≥3) 
21 (95.5) 34 (97.1) 0.11 (1) 0.74 

n (%) with delusions, 

hallucinatory behavior and/or 

suspiciousness a  

5 (22.7) 15 (42.9) 2.40 (1) 0.12 

n (%) negative psychotic 

symptoms b 21 (95.5) 34 (97.1) 0.11 (1) 0.74 

n (%) with formal thought 
disorders c 18 (81.8) 23 (65.7) 1.74 (1) 0.19 

Table 1. Demographics 

Legend: SD=Standard Deviation, IQR=Inter Quartile Range, df=degrees of freedom, KW=Kruskal-Wallis        

Test, Education: low= less than four years of low or average level secondary education, middle= four years of low 
or average level secondary education, high= five years of high level secondary education or university degree, 

MMSE=Mini-Mental State Examination, FAB=Frontal Assessment Battery, SRI=Stereotypy Rating Inventory, 

FBI=Frontal Behavioral Inventory a PANSS P1, P3 and/or P6 ≥ 3,  b PANSS N≥ 3, c PANSS P2, N5, N6 and/or 
N7 ≥ 3 

 

 



 

 

Psychotic symptoms in bvFTD versus psychiatric disorders 

The total score of the positive subscale of the PANSS was not different between 

bvFTD patients and patients with a psychiatric disorder. The total score of the 

negative subscale of the PANSS was significantly higher in patients with bvFTD 

than in patients with a psychiatric disorder (21.0 versus 18.0, p 0.041) (table 1) 

Using logistic regression, a diagnosis of probable or definite bvFTD was associated 

with difficulty in abstract thinking (OR 1.86, 95% CI 1.22-2.84, p 0.004) and 

stereotypical thinking (OR 1.83, 95% CI 1.21-2.76, p 0.004), which both represent 

formal thought disorders. These symptoms distinguished patients with bvFTD from 

patients with a psychiatric disorder (table 3).  

General psychopathological symptoms in bvFTD versus psychiatric disorders 

Specific symptoms from the general subscale of the PANSS did not distinguish 

patients with probable and definite bvFTD from patients with a psychiatric 

disorder. Nonetheless, the total score of the general subscale of the PANSS was 

significantly higher in patients with a psychiatric disorder than in bvFTD (32.0 

versus 28.0, p 0.046). Patients with a psychiatric disorder were characterized by 

anxiety (OR 0.32, 95% CI 0.14-0.72, p 0.006), guilt feelings (OR 0.41, 95% CI 

0.20 -0.84, p 0.015) and tension (OR 0.26, 95% CI 0.12- 0.58, p 0.001) which 

distinguished them from bvFTD patients. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Psychotic symptoms in bvFTD patients and patients with a psychiatric diagnosis 
Legend: MW= Mann-Whitney U test, Pdx= Psychiatric diagnosis 

 

 

Symptoms 

median (IQR) range 

bvFTD 

n=22 

Pdx 

n=35 
p value 

Positive psychotic symptoms    

P1 Delusions 1 (0) 1-3 1 (1) 1-5 MW=0.05 

P2 Conceptual disorganisation 2 (2) 1-4 1 (2) 1-5 MW=0.18 

P3 Hallucinatory behavior 1 (0) 1-2 1 (0) 1-4 MW=0.54 

P4 Excitement 1 (2) 1-4 3 (2) 1-4 MW=0.03 

P5 Grandiosity 1 (1) 1-4 1 (0) 1-3 MW=0.02 

P6 Suspiciousness 1 (0) 1-4 2 (2) 1-5 MW=0.05 

P7 Hostility 1 (0) 1-3 1 (1) 1-3 MW=0.03 

Negative psychotic symptoms    

N1 Blunted affect 3 (2) 1-7 3 (1) 1-7 MW=0.78 

N2 Emotional withdrawal 3 (1) 1-6 3 (1) 1-6 MW=0.78 

N3 Poor rapport 4 (3) 1-6 3 (1) 1-6 MW=0.10 

N4 Apathetic social withdrawal 

 

3 (2) 1-5 3 (2) 1-6 MW=0.56 

N5 Difficulty in abstract thinking 

 

3 (3) 1-6 1 (2) 1-4 MW=0.004 

N6 Lack of spontaneity 

 

1 (3) 1-5 1 (1) 1-5 MW=0.41 

N7 Stereotypical thinking 3 (4) 1-7 1 (1) 1-5 MW=0.005 

General subscale    

G1 Somatic concern 1 (1) 1-5 1 (2) 1-6 MW=0.37 

G2 Anxiety 1 (0) 1-3 2 (2) 1-5 MW=0.001 

G3 Guilt feelings 1 (0) 1-3  2 (2) 1-6 MW=0.003 

G4 Tension 1 (0) 1-3 3 (2) 1-6 MW=0.000 

G5 Mannerisms& 

posturing 

1 (0) 1-3 1 (0) 1-3 MW=0.74 

G6 Depression 1 (2) 1-5 3 (4) 1-7 MW=0.015 

G7 Motor retardation 1 (2) 1-4 1 (2) 1-4 MW=0.78 

G8 Uncooperativeness 1 (2) 1-5 1 (1) 1-4 MW=0.82 

G9 Unusual thought content 1 (0) 1-3 1 (0) 1-3 MW=0.81 

G10 Disorientation 1 (0) 1-6 1 (1) 1-3 MW=0.57 

G11 Poor attention 1 (1) 1-4 1 (2) 1-5 MW=0.69 

G12 Lack of judgement/insight 3 (1) 1-6 3 (2) 1-6 MW=0.02 

G13 Disturbance of volition 1 (2) 1-4 1 (0) 1-5 MW=0.64 

G14 Poor impulse control 3 (2) 1-5 3 (1) 1-5 MW=0.34 

G15 Preoccupation 

 

3 (3) 1-5 2 (2) 1-5 MW=0.12 

G16 Active social avoidance 1 (2) 1-3 2 (2) 1-6 MW=0.15 



 

 

Predictive symptoms 

The combined predictors difficulty in abstract thinking, stereotypical thinking, 

anxiety, guilt feeling and tension explained 75.4% of the variance in diagnosis of 

bvFTD versus psychiatric diagnoses (χ 32.26, df 5, p<0.001).  

Multivariate logistic regression showed that patients with an increased tension 

(score ≥3) had a significant higher chance of having a psychiatric disorder and a 

lower chance of having  bvFTD (OR 0.18, 95% CI 0.05 – 0.75, p 0.02). 

 

 Univariate logistic regression Multivariate logistic regression 

 OR (95% CI) p OR (95%CI) p 

Difficulty in 

abstract thinking 

 

1.86 (1.22 - 2.84) 0.004 1.62 (0.84 – 3.12) 0.15 

Stereotyped 

thinking 
1.83 (1.21 - 2.76) 0.004 1.74 (0.82 – 3.68) 0.15 

Anxiety 

 
0.32 (0.14 – 0.72) 0.006 1.77 (0.44 – 7.09) 0.42 

Guilt feeling 0.41 (0.20 – 0.84) 0.015 0.53 (0.23 – 1.23) 0.14 

Tension 

 
0.26 (0.12 – 0.58) 0.001 0.18 (0.05 – 0.75) 0.02 

Table 3. Univariate logistic regression and forward multivariate logistic regression 
Dependent Variable: Psychiatric diagnosis =0, Probable and definite bvFTD= 1 

 

DISCUSSION 

 

This is the first study thoroughly exploring the broad spectrum of psychotic 

symptoms in bvFTD, revealing that 95.5% of bvFTD patients exhibits at least one 

psychotic symptom, although not commonly the typical positive psychotic 

symptoms (delusions, hallucinations and suspiciousness) but formal thought 

disorders and negative psychotic symptoms such as social and emotional 

withdrawal and blunted affect. Difficulty in abstract thinking and stereotypical 

thinking differentiated bvFTD patients from patients with a psychiatric diagnosis in 

this well phenotyped cohort of patients exhibiting a frontal lobe syndrome. Patients 

with a psychiatric diagnosis were characterized by the presence of anxiety, guilt 



 

 

feelings and tension (general subscale), which distinguished them from bvFTD 

patients.  

Despite frequent misdiagnosis with schizophrenia, the finding that bvFTD patients 

are not mainly characterized by typical positive psychotic symptoms 

(hallucinations, delusions and suspiciousness/ paranoia) is partially in line with 

previous studies. It has been found that although frontotemporal dementia can 

mimic schizophrenia, it rarely manifests with delusions and hallucinations.
17

 
29

  
30

  
31

  In a clinicopathological investigation and review of cases it was found that 

delusions, hallucinations and paranoia are mainly present in young-onset 

frontotemporal dementia (in up to a third of bvFTD patients aged 30 years or 

under).
3
 This may partly explain why we found a lower prevalence (22.7%) in our 

cohort, which was characterized by a higher mean age of bvFTD patients (58.95 

years). A recent retrospective study about delusions, hallucinations and paranoid 

ideas in neuropathologically verified bvFTD patients also revealed a relatively high 

prevalence of these positive psychotic symptoms (32%):  20.6% of patients had 

paranoid ideas, and 17.5%  had hallucinations and delusions in equal measure.
15

  

As discussed by the authors of this study, psychotic symptoms may be present 

during a short period only or occur later during disease course thereby explaining 

the relative high rates in their retrospective study.  The variation in the prevalence 

of positive psychotic symptoms in different studies may also be associated with 

sample size.  An association with the amount of genetic mutations cannot be 

excluded. Psychotic symptoms have repeatedly been described in progranulin and 

C9ORF72 mutation carriers.
32

 
33

 
34

 As the present study cohort contained only three 

patients with a genetic mutation (13.6% of bvFTD patients), the percentage of 

known genetic variants was lower compared to other studies (percentages of 

approximately 20-50% of hereditary etiologies found in other studies).
32

 
33

 

It is noteworthy that our bvFTD patients tend to have a lower total score at the 

positive subscale of the PANSS than found in studies into schizophrenia 

(respectively 9.5 in our bvFTD patients versus 18.2 in schizophrenia patients).
21

 
22

This suggests that these positive psychotic symptoms are not the most prominent 

symptoms in the clinical overlap of bvFTD and psychotic disorders.   

Interestingly, we found that the median score on the negative subscale of the 

PANSS was significantly higher in patients with bvFTD than in patients with a 

psychiatric diagnosis (predominantly mood disorders) in our late onset frontal lobe 

cohort, but comparable to patients with schizophrenia as measured previously.
21

 
22

  



 

 

27
 This finding suggests that negative psychotic symptoms may have an important 

contributory role in psychotic misdiagnosis in bvFTD.  

With a closer look at the specific negative psychotic symptoms that characterize 

bvFTD we saw that the presence of blunted affect, emotional withdrawal, poor 

rapport, passive social withdrawal, difficulty in abstract thinking and stereotypical 

thinking characterize bvFTD. It has been described previously that stereotypies or 

compulsive acts are often among the earliest and most salient presenting symptom 

of bvFTD and these symptoms evolved into the FTDC consensus criteria.
35

 
36

 

Impairment of abstract thinking in bvFTD patients has been described previously 

as associated with the cognitive profile of predominately executive dysfunction in 

bvFTD.
37

 The discriminatory power of stereotypical thinking in bvFTD versus 

psychiatric disorders also fits with our finding concerning the total scores at the 

Stereotypical Rating Inventory (SRI) as discriminating between bvFTD patients 

and patients with a psychiatric disorder, and with previous studies regarding the 

Stereotypical Rating Inventory in a similar cohort (submitted Vijverberg et al., 

2016). 

 

Beyond the original aim of our study, we found that patients with a psychiatric 

diagnosis had a higher total score at the general subscale of the PANSS and that the 

presence of anxiety, guilt feelings and tension distinguished psychiatric patients 

from bvFTD patients in this late onset frontal lobe syndrome cohort. This suits with 

previous findings about psychiatric disorders, especially in mood disorders and 

anxiety disorders as these features are all expressions of distress.
38

 
39

 
40

 This is the 

first time tension has been found as a predictor for a psychiatric diagnosis in a 

group of patients with late onset behavioral disturbances. The low tension in 

bvFTD is probable associated with lack of distress of bvFTD patients.
2
 Impaired 

insight has been described as typical for bvFTD, and this also includes impairment 

in emotional awareness as defined by the lack of expression of concern of distress 

when confronted by difficulties.
2
   

 

There are some limitations in this study. First of all, from our study we cannot 

draw conclusions about psychotic symptoms that differentiate bvFTD from 

schizophrenia. This limitation arises from the heterogeneity of the psychiatric 

patient group and the small number of schizophrenia patients in the LOF cohort. 

This is a consequence of our design which is symptom-based instead of aetiology-

based.  Nevertheless, we are also convinced that this symptom-based design is a 



 

 

strength as it resembles clinical practice. Besides, it has been acknowledged that 

there is an overrepresentation of psychotic symptoms in bvFTD with a known 

genetic background.
23

 
32

  We see it as a strength that our cohort represents daily 

clinical practice as it was not enriched for genetic bvFTD. As a consequence, only 

three patients with a genetic mutation were included in the cohort, and it was not 

possible to do statistical analyses on these patients in particular. Another limitation 

is that neuropathological confirmation was obtained in only one bvFTD case. The 

diagnostically gold standard of two years approximates diagnostic certainty but 

misdiagnosis after two years of diagnostic follow up cannot be excluded. 

 

Acknowledging the limitations, this is the first study systematically and 

prospectively subtyping the broad spectrum of psychotic and general symptoms in 

bvFTD patients and patients with a psychiatric diagnosis within a late onset frontal 

lobe cohort. Our data indicate that classic psychotic symptoms are infrequently 

present in bvFTD, however negative psychotic symptoms such as social and 

emotional withdrawal and blunted affect and formal thought disorders are present. 

It suggests that negative psychotic symptoms may contribute to the pitfall of 

psychotic misdiagnosis in bvFTD. From the negative subscale of the PANSS 

difficulty in abstract thinking and stereotypical thinking are associated with 

probable and definite bvFTD while anxiety, guilt feeling and tension (general 

subscale) are associated with a psychiatric diagnosis. The combinations of these 

symptoms explained three-quarter of the variance in diagnosis of bvFTD versus 

psychiatric diagnoses. Misdiagnosis in bvFTD can therefore be reduced by 

systematically exploring the broad spectrum of psychiatric symptoms.  
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from other neurodegenerative diseases 
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ABSTRACT 

 

Introduction  

While deficits in social cognition are established as core features in bvFTD, it 

remains unresolved if  impaired social cognition distinguishes bvFTD from the 

broad differential diagnosis in clinical practice. Our aim was to study whether 

social cognition discriminates bvFTD from other neurodegenerative diseases and 

psychiatric disorders in patients presenting with late onset frontal symptoms. Next 

we studied the association of social cognition with frontal symptoms and cognitive 

functioning.  

 

Methods  

In this longitudinal multicenter study, besides clinical rating scales for frontal 

symptoms, social cognition was determined by the Ekman 60 Faces test and Faux 

Pas in addition to neuropsychological tests for other cognitive domains in patients 

with probable and definite bvFTD (n=22), other neurodegenerative diseases (n=24) 

and psychiatric disorders (n=33). Median symptom duration was 2.8 years and 

patients were prospectively followed over two-years.  

 

Results  

Total scores at Ekman 60 Faces test were significantly lower in bvFTD than in 

other neurodegenerative diseases and psychiatric disorders.  Ekman 60 Faces test 

explained 91.2% of the variance of psychiatric disorders and other 

neurodegenerative diseases versus bvFTD  (χ 11.02, df 1, p 0.001) and was 

associated with all other cognitive domains. Faux Pas and the other cognitive 

domains did not differ between these diagnostic groups.  

 

 

Conclusion  

In this clinical sample the Ekman 60 Faces test distinguished bvFTD successfully 

from other neurodegenerative diseases and psychiatric disorders.  Although 

associated to social cognition, other cognitive domains were not discriminative. 

This study provides arguments to add the Ekman 60 Faces test to the 

neuropsychological examination in the diagnostic procedure of bvFTD.   

 

 



 

 

INTRODUCTION 

 

The behavioural variant of frontotemporal dementia (bvFTD) is an insidious 

neurodegenerative disorder associated with progressive degeneration of the frontal 

lobes, anterior temporal lobes, or both.
1
 

2
 The disease is a leading cause of early-

onset dementia and the third most common form of dementia across all age 

groups.
3
 

4
 Alterations in social cognition represent the earliest and core symptoms 

of bvFTD resulting in emotional disengagement and socially inappropriate 

responses or activities.
5
 

6
 

7
As part of their impaired social cognition, bvFTD 

patients are often unconcerned about their relatives, unable to adjust to their 

environment, lacking moral restraint, and unable to recognize and attribute mental 

states to self and others.  Consequently, dissolution of social attachment can be 

profound and the implications on patients’ life and their relatives are far-reaching.
8
 

9
 
10

    

In clinical practice, both other neurodegenerative diseases and psychiatric disorders 

are crucial in bvFTD’s challenging differential diagnosis. Whereas the distinction 

between bvFTD and Alzheimer’s disease (AD) has become easier by the use of 

biomarkers indicative of underlying amyloid pathology, differentiation of bvFTD 

from psychiatric disorders is still challenging, particularly when imaging results are 

not supportive.
11

 
12

 
13

 In clinical practice, impaired social cognition may point to 

bvFTD but other neurodegenerative diseases and psychiatric disorders can be 

associated with diminished social cognition as well. 
7  14 15 16

 Whilst findings on 

social cognition in AD are inconsistent, deficits in recognizing emotional 

expressions in AD were found in more than one study.
14

 
17

 It was also found that 

social cognition can be impaired in various psychiatric disorders, such as 

schizophrenia, autism and bipolar disorder.
15

 
18

 
19

 
20

 
21

 

The clinical dilemma is that although deficits in social cognition are a core feature 

in bvFTD,
2
 

7
 

22
 it is still unresolved if an impairment of this cognitive domain 

discriminates bvFTD from patients with other neurodegenerative diseases and 

patients with a psychiatric disorder in clinical practice.  Previous studies with 

comparisons between diagnostic groups were aimed at the comparison between 

bvFTD and healthy controls, AD patients or specific psychiatric disorders only.
8
 
23

 
24

 
25

 
26

  A comparison of social cognition between bvFTD and all clinically relevant 

differential diagnoses has never been performed, though all important in daily 

practice.
8
 In addition, the diagnostic value of specific instruments testing social 



 

 

cognition within this differential diagnosis is needed but has not been elucidated so 

far.  

Besides social cognition, studies into cognitive function in bvFTD show that 

executive deficits are considered a core feature in bvFTD as well.
27

 
28

 
29

Revised 

consortium criteria emphasize that the neuropsychological profile in bvFTD is 

characterized by “deficits in executive tasks and relative sparing of episodic 

memory and visuospatial skills”. 
27

  In this respect, it is interesting to know if social 

cognition in bvFTD is related to executive functioning or possibly to other 

cognitive domains. Moreover, for clinical practice it is relevant to have knowledge 

if social cognition is associated with other cognitive domains or specific clinical 

parameters. 

Our study had three aims. First, we investigated how social cognition is 

characterized in patients with probable and definite bvFTD as measured by Ekman 

60 Faces test and Faux Pas, and if these tests discriminate bvFTD from patients 

with other neurodegenerative diseases and patients with a psychiatric disorder in a 

late onset frontal lobe syndrome cohort. The Ekman 60 Faces test and Faux Pas 

are common instruments for the measurement of social cognition.
8
 

30
  Second, as 

other cognitive domains including executive functioning, memory, visuospatial 

functioning and attention/concentration/mental speed are often tested in 

neuropsychological examinations, we studied if social cognition is associated with 

these cognitive domains and if these other domains distinguished bvFTD from 

patients with other neurodegenerative diseases and  patients with a psychiatric 

disorder.
27

  
31

 
32

  Next we studied the association of frontal behavioural symptoms 

and social cognition. 

 

METHODS 

 

Patients 

Subjects were participants of the late-onset frontal lobe (LOF) study, a longitudinal 

multicentre prospective follow-up study aiming to identify (prodromal) bvFTD 

among a cohort of patients with frontal neuropsychiatric features. All patients were 

recruited through the memory clinic of the Alzheimer Center VUmc Amsterdam 

and the Old Age Psychiatry Department of GGZinGeest Amsterdam, the 

Netherlands (inpatient and outpatient) between April 2011 and June 2013. 

Inclusion and exclusion criteria have been described previously.
33

 Patients aged 



 

 

between 45 and 75 years were included when behavioural symptoms consisting of 

apathy, disinhibition, and/or compulsive behaviour dominated the clinical picture. 

 

Diagnostic procedure 

The study was approved by the Medical Ethics Committee of the VU University 

Medical Center, Amsterdam. Before inclusion, informed consent was obtained 

from all participants or, in case of incompetence of giving a fully informed 

consent, obtained from the caregiver or legal representative. All patients underwent 

a standardized assessment, including medical history and family history, 

informant-based history, physical, neurological and psychiatric examinations, 

neuropsychological assessment, laboratory tests, and Magnetic Resonance Imaging 

(MRI) of the brain acquired on a 3T Signa HDxt scanner (GE Medical Systems, 

Milwaukee, WI) following a standard MRI protocol for dementia. In case of 

normal or insufficiently explanatory MRI results (not explaining frontosubcortical 

dysfunction), a [18F]FDG-PET scan was performed EXACT HRþ scanner 

(Siemens/CTI, Knoxville, TN). Both a neurologist as well as an experienced 

geriatric psychiatrist performed a clinical evaluation. In a multidisciplinary 

consensus meeting the neurologist and psychiatrist together determined the 

diagnosis. Diagnoses were based on the National Institute on Aging- Alzheimer’s 

Association guidelines for Alzheimer disease, the National Institute of 

Neurological Disorders and Stroke and Association Internationale pour la 

Recherché et l ‘Enseignement en Neurosciences (NINDS-AIREN) criteria for 

vascular dementia, the International Consensus Diagnostic Criteria for dementia 

with Lewy bodies, the Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition for psychiatric disorders, and the International bvFTD Criteria 

Consortium criteria for bvFTD. 
11
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36

 
11

   Included subjects were genetically 

screened, especially for C9orf repeat expansion, given the great symptomatic 

overlap with psychiatric disorders and long disease courses that have been 

described in this mutation type.
37

 All patients were diagnostically followed during 

a period of at least 2 years and the clinical diagnosis after 2 years was used as the 

golden standard. 

Out of all patients in the LOF study (n=137) we included 22 patients with probable 

and definite bvFTD, 24 patients with other neurodegenerative diseases and 33 

patients with a psychiatric disorder. We excluded 4 patients with probable bvFTD, 

3 patients with other neurodegenerative diseases and 8 patients with a psychiatric 

disorder who did not complete the Ekman Faces test (equally distributed among 



 

 

diagnostic groups, p 0.65). Patients with subjective complaints or relational 

problems (n=11), possible bvFTD (n=3), different neurological or general diseases 

like multiple sclerosis (n=8) and patients with vascular mild cognitive impairment 

(n=3) were also excluded. Fifteen patients were excluded due to loss of follow up 

and three patients died without post mortem verification or a clear clinical 

diagnosis.   

After two years, out of the 22 patients diagnosed with probable and definite 

bvFTD, 4 patients were diagnosed with definite bvFTD by the presence of a 

C9orf72 hexanucleotide repeat expansion (n=2), a progranulin mutation (n=1) and 

a histopathologically-confirmed tauopathy (n=1). Out of thirty-three patients with a 

clinical psychiatric diagnosis 2 patients had schizophrenia
38

, 12 were diagnosed 

with a major depressive disorder, 4 with minor depressive disorder, 7 with a 

bipolar disorder, 3 with an autism spectrum disorder, 1 with obsessive compulsive 

disorder, 1 with a general anxiety disorder and 7 with personality problems. Out of 

all patients with other neurodegenerative diseases 6 patients were diagnosed with 

AD, 4 with vascular dementia, 4 with dementia with Lewy bodies, 5 with 

progressive supranuclear palsy, 2 with semantic dementia, 1 with corticobasal 

degeneration, 1 with Huntington’s disease, and 1 with cerebellar degeneration.   

 

Measurements 

Clinical measurements 

At baseline we set out to determine the Mini Mental State Examination (MMSE), 

Frontal Assessment Battery (FAB), Frontal Behavioural Inventory (FBI) and 

Stereotypical Rating Inventory (SRI) in patients with probable and definite bvFTD, 

other neurodegenerative diseases and patients diagnosed with a psychiatric 

disorder.
39

 
40

 
41

 
42

   

 

Social cognition 

At baseline, we measured social cognition in the diagnostic groups by using the 

Ekman 60 Faces test and Faux Pas test. To test the Ekman 60 Faces Test a range of 

photographs from the Facial Expressions of Emotion: Stimuli and Tests (FEEST) 

was used.
43

 
44

 From this series, the faces of 10 actors (6 female, 4 male) were 

chosen, each displaying six basic emotions (happiness, sadness, disgust, fear, 

surprise and anger). The maximum test score indicating best performance is 60 for 

all six emotions and 10 for each basic emotion. The computer software for the test 

was available on CD-ROM.  Patients were allowed unlimited time for the response. 



 

 

Immediately prior to testing, we verified that patients semantically understood the 

words anger, disgust, fear, happiness, sadness and surprise. A cut-off score of 46 

out of 60 points was found in a previous study to discriminate bvFTD patients from 

healthy controls (97% diagnostic accuracy).
8
  

The Faux Pas tests the theory of mind, using stories that contain a “faux pas”, an 

embarrassing social mistake.
44

 
45

 
46

 For each Faux Pas story, the patient gets 1 

point for each question answered correctly. The maximum score indicating best 

performance was 10.   Different stories were used and the patient was asked 

whether someone in the story said something that he or she should not have said or 

whether a character said something inappropriate. Then was asked what emotion 

the other character would feel. Control stories and control questions were also 

included in this test.  

 

Cognitive functioning 

At baseline, we also set out to determine executive functioning, memory, 

attention/concentration/mental speed and visuospatial functioning in the diagnostic 

groups. These cognitive domains were formed by the scores of carefully chosen 

cognitive tests. The cognitive domain score of executive functioning was calculated 

by averaging the z-scores of Trail Making Test part B (TMT B), Dutch version of 

the COWAT (Controlled Word Association Test) and similarities of  the WAIS III 

(Wechsler Adult Intelligence Scale). These tests are explained elsewhere.
47

 
48

 
49

 
50

  

Memory as a cognitive domain was formed by the mean score of the z-scores from 

the Word Memory test
51

 
52

 and Visual Association Test (VAT).
53

 The cognitive 

domain of attention/concentration/mental speed was calculated by averaging the z-

scores of Digit Span Forward and Backward of the WAIS III (Wechsler Adult 

Intelligence Scale
54

  and Trail Making Test part A (TMT A).
55

 The score at the 

domain of visuospatial functioning was calculated by defining the mean score of 

the z-scores at the subtest Gestalt Completion Groninger Intelligention Test 

(GIT),
56

 Clock drawing,
57

 and Rey Complex Figure Test.
58

 To calculate the z-score 

of a cognitive domain, the z-scores of the corresponding cognitive tests were 

logically converted into the same direction.    

 

 

 

 

 



 

 

Statistical analyses 

Statistical analyses were performed using the Statistical Package for the Social 

Sciences (SPSS for Windows; IBM, Armonk, NY), version 21. Group differences  

on sociodemographic variables were investigated using independent t-tests and 

²tests. Group differences were measured with Mann-Whitney U test (MW) and T-

test.  Furthermore, we performed univariate logistic regression analyses with 

diagnosis as dependent variable. We selected variables showing p-values < 0.05 

and in the next step we combined these variables into a multivariate model to 

investigate the explained variance. Potential multicollinearity was investigated for 

the multivariable model using the variance inflation factor <5 for each of the 

independent variables in the multivariable model using linear regression analyses.  

We used linear regression with Z-scores to test the association between social 

cognition with FBI, SRI and the different cognitive domains (executive functioning, 

memory, attention/concentration/tempo, visuospatial functioning). We calculated 

the best cut-off value with sensitivity and specificity. Receiver operating 

characteristic (ROC) curves were plotted for Ekman Faces test and Faux pas and 

we calculated the area under the curves with 95% confidence interval (CI). A p-

value of < 0.05 was considered statistically significant. 

 

RESULTS 

 

Clinical and demographic data 

Demographic data of the diagnostic groups are displayed in table 1. Patients were 

predominantly male (> 60%).  Regarding symptom duration, education, the total 

score at the Mini Mental State Examination (MMSE), Frontal Assessment Battery 

(FAB) and Frontal Behavioral Inventory (FBI) at baseline the groups did not differ 

(p >0.05).  Patients with probable and definite bvFTD had a higher total score at 

the Stereotypy Rating Inventory (SRI) than both patients with other 

neurodegenerative diseases and patients with a psychiatric diagnosis (p <0.001) 

(table 1). There was a difference regarding age among diagnostic groups (ANOVA 

p 0.01), but this difference was only present between other neurodegenerative 

diseases and psychiatric disorders (p<0.05) with patients with a psychiatric 

disorder having the lowest age (mean 59.2). 

 

 

 



 

 

Table 1. Demographic and clinical characteristics at baseline 

Legend: SD= Standard Deviation, IQR- Inter Quartile Range, df= degrees of freedom, KW=Kruskal-

Wallis Test Education: low=less than four years of low or average level secondary education, 

middle= four years of low or average level secondary education, high=five years of high level 

secondary education or university degree, MMSE= Mini-Mental State Examination, FAB=Frontal 

Assessment Battery, SRI=Stereotypy Rating Inventory, FBI=Frontal Behavioral Inventory  

 

 

Social cognition 

The median score on the Ekman 60 faces test in all diagnostic groups was below 

46, indicating impaired social cognition in all diagnostic groups. Patients with 

probable and definite bvFTD had a significantly lower score on this test than 

patients with other neurodegenerative diseases (p 0.04) and psychiatric disorders (p 

0.001) (table 2). BvFTD patients performed significantly worse in recognition of 

negative emotions (anger, disgust, fear and sadness) (table 2). 

The results of the Faux Pas test were comparable in all diagnostic groups. 

Although bvFTD patients tended to have a lower mean total score at the Faux Pas, 

this did not significantly differ from patients with other neurodegenerative diseases 

and psychiatric disorders. Also, the specific subtests of the Faux Pas did not 

significantly differ between diagnostic groups (table 2). 

 

 

 

 

 

 

 

 bvFTD 

(n=22) 

Psychiatric 

diagnosis 

(n=33) 

Other  

neurodegenerative 

diseases 

(n=24) 

Statistics 

X2/KW/ANOVA 

(df) P value 

Age, mean (SD) 62.8 (6.7) 59.2 (6.9) 64.7 (6.7) 4.9 (2) 0.0 

Gender % male 59.1 84.9 62.5 5.4 (2) 0.1 

Symptom duration, 

median (IQR)  

3.00 (4.5) 3.0 (2.0) 2.50 (2.0) KW 0.4 

Education % low 

                   % 

middle 

                   % high 

9.1 

59.1 

31.8 

16.0 

64.0 

20.0 

5.00 

65.0 

30.0 

2.1 (4) 0.7 

MMSE mean (SD) 26.1 (2.8) 26.4 (2.6) 25.4 (2.5) 0.9 (2) 0.4 

FAB mean (SD) 14.2 (4.3) 15.3 (2.8) 13.4 (3.7) 1.8 (2) 0.2 

SRI median (IQR) 15.0 (19.0) 4.0 (10.0) 2.0 (8.0) KW 0.0 

FBI mean (SD) 25.3 (10.5) 24.8 (8.8) 23.6 (8.9) 0.2 (2) 0.8 



 

 

 

 

 

 

Ekman median 

(IQR) 

bvFTD 
(n=22) 

PDx 
(n=33) 

OND 
(n=24) 

bvFTD versus PDx 
 

bvFTD versus OND 
 

MW / 
T-test 

Univariate 
logistic regression 

OR (95% CI), p 

MW / 
T-test 

Univariate 
logistic 

regression 

OR (95% 
CI), p 

Total  
 

31.5 

(15) 

41.0 (12) 38.5 (13) 0.00 1.10 (1.1-1.2), 0.00 0.04 1.07 (1.0-

1.2), 0.05 

Anger 

 

4.0 (3) 7.0 (4) 6.0 (3) 0.00 1.54 (1.2-2.0), 0.00 0.00 1.63 (1.2-

2.3), 0.01 

Disgust 

 

3.0 (4) 6.0 (4) 5.0 (5) 0.00 1.49 (1.1-2.0), 0.00 0.03 1.27 (1.0-

1.6), 0.05 

Fear 

 
3.5 (3) 5.0 (3) 3.0 (4) 0.04 1.38 (1.0-1.9), 0.04 0.6 1.0 (0.8-

1.3), 0.9 

Happy 

 
10.0 (1) 10.0 (0) 10.0 (1) 0.02 1.9 (0.9-3.7), 0.1 0.8 1.0 (0.6-

1.7), 0.9 Sad 

 

4.0 (3) 5.0 (3) 5.0 (2) 0.2 1.2 (0.9-1.5), 0.3 0.2 1.18 (0.9-

1.6), 0.3 

Surprise 

 

8.0 (5) 8.0 (3) 7.5 (4) 0.2 1.3 (1.0-1.6), 0.1 0.6 1.08 (0.9-

1.3), 0.5 

Faux Pas mean 

(SD) 
       

Total 5.9 (2.8) 7.0 (2.2) 6.6 (2.4) 0.1 1.2 (0.9-1.6) 0.2 0.4 1.1 (0.8-

1.5) 0.4 

Good Faux pas 

 
2.9 (1.8) 3.1 (1.6) 2.6 (1.9) 0.7 1.1 (0.7-1.6) 0.7 0.7 0.9 (0.6-

1.3) 0.7 

Non Faux Pas 

 
3.1 (2.0) 3.7 (1.7) 4.0 (1.1) 0.2 1.2 (0.9-1.7) 0.2 0.1 1.5 (0.9-

2.4) 0.1 

Empathy in Faux 

Pas 
1.9 (1.8) 2.4 (1.7) 1.5 (1.7) 0.4 1.2 (0.8-1.7) 0.4 0.5 0.9 (0.6-

1.3) 0.5 

Cognitive 

domain Zscore  

median (IQR) 

       

Executive 

functioning 
-0.3 

(1.6) 

0.2 (0.9) -0.5 (1.3) 0.1 1.8 (1.0 -3.4) 0.1 0.6 0.9 (0.5 -

1.7) 0.8 

Memory -0.1 

(0.7) 

0.3 (1.0) -0.2 (0.7) 0.2 1.7 (0.8 -3.4) 0.1 0.8 0.9 (0.4 – 

1.7) 0.7 

Attention/ 

concentration/ 

tempo 

0.1 (0.7) -0.1 (0.8) -0.1 (0.9) 0.3 0.7 (0.3 -1.4) 0.3 0.1 0.4 (0.2 – 

1.1) 0.1 

Visuospatial 

functioning 
-0.0 

(1.1) 

0.4 (0.8) -0.1 (1.5) 0.04 2.1 (0.9 – 4.7) 0.1 0.8 0.8 (0.4 -

1.6) 0.5 

Table 2. Scores at Ekman faces, Faux pas and cognitive domains in diagnostic groups, between groups 

comparisons and univariate logistic regression 

Legend: MW= Mann-WhitneyU, IQR= Inter Quartile Range, OR=Odds Ratio, OND= Other neurodegenerative 

Disesaes, PDx=Psychiatric Diagnosis, bvFTD = probable and definite bvFTD, SD= standard deviation, Coding 
logistic regression: 0=bvFTD 1=Respectively Psychiatric Diagnosis or Other Neurodegenerative Disease



 

 

Other cognitive domains and social cognition  

The cognitive domains executive functioning, memory, 

attention/concentration/tempo and visuospatial functioning (z-cores) did not differ 

between bvFTD, other neurodegenerative diseases and psychiatric disorders, with 

the exception of visuospatial functioning which was significantly better in patients 

with a psychiatric disorder than in bvFTD (p 0.04)  (table 3).    

Using linear regression, an association was found between Ekman Faces total score 

and all cognitive domains: executive functioning (24.5%, F 24.61, df 1, p <0.001), 

memory (29.5%, F 18.81, df 1, p <0.001), attention/concentration/tempo (8.0%, F 

6.61, df 1, p 0.012) and visuospatial functioning (14.4%, F 12.49, df 1, p 0.001) 

(table 3). The Stereotypy Rating Inventory (SRI) was also associated with the 

Ekman Faces test (12.0%, F 10.03, df 1, p 0.002), while the Frontal Behavioral 

Inventory (FBI) was not (F 1.33, df 1, p 0.25). The Faux Pas was also associated 

with the Ekman Faces test (24.0%, F 17.95, df 1, p <0.001).  

  

 

             Ekman Faces Total score 

R
2
 F p 

SRI 0.1 10.0 0.0 

FBI 0.0 1.33 0.3 

Faux Pas 0.2 17.9 0.0 

Cognitive domain    
Executive functioning 0.3 24.6 0.0 
Memory 0.2 18.8 0.0 
Attention/concentration/tempo 0.1 6.6 0.0 
Visuospatial functioning 0.1 12.5 0.0  

Table 3. Linear regression on Ekman Faces Test and FBI, SRI and  

cognitive domains based on Z tests   

Legend: SRI=Stereotypy Rating Inventory, FBI=Frontal Behavioral Inventory  

Diagnostic value 

The predictor Ekman faces total score explained 91.2% of the variance in 

diagnoses other neurodegenerative diseases and psychiatric disorders versus 

bvFTD (χ 11.02, df 1, p 0.001). The optimal cut-off for Ekman Faces test for 

probable/definite bvFTD versus other neurodegenerative diseases and primary 

psychiatric disorders in our cohort was 34.5 with a sensitivity of 66.7% and 

specificity of 68.2%. A sensitivity of 100% for probable/definite bvFTD was found 

at a cut-off score of 20.0 out of 60 points and a specificity of 100% was found at a 

cut-off score of 46.5 out of 60 points at Ekman faces test. The ROC curve showed 

an area under the curve for Ekman Faces test of 0.73 (p 0.001, 95% CI 0.61-0.85). 



 

 

The predictor Faux pas total score was not significant (χ 1.96, df 1, p 0.16 and 

AUC 0.60, p 0.24, 95% 0.44- 0.75).  

 

Figure 1.ROC curve of Ekman faces test for probable/definite bvFTD versus other 

neurodegenerative diseases and psychiatric disorders (AUC0.73 (p 0.001,95% CI 0.61-

0.85) 

 

 

DISCUSSION 

 

Ekman 60 Faces test differentiates patients with bvFTD from patients with other 

neurodegenerative diseases and patients with psychiatric disorders with good 

diagnostic accuracy in our late onset frontal lobe cohort resembling clinical 

practice. In our sample, social cognition was associated with all other cognitive 

domains (executive functioning, memory, attention/concentration/tempo and 

visuospatial functioning) as well as stereotypical behaviour. Visuospatial 

functioning was different between bvFTD and psychiatric disorders, while the 

other cognitive domains were not different between diagnostic groups.  

 

In accordance with previous literature, we found clear impairments in social 

cognition in probable and definite bvFTD patients.
7
  

5
  

22
 
59

   Several studies have 

demonstrated that social cognition is markedly impaired in bvFTD when compared 



 

 

to healthy controls
8
 

28
 and AD patients.

60
 

61
   A comparison of social cognition 

between bvFTD and psychiatric disorders has only been performed in two 

studies.
62

 
63

 A comparison of social cognition between bvFTD and schizophrenia 

showed similar deficits in social cognition in schizophrenia patients as in bvFTD 

patients, using Theory of Mind (ToM) tests.
63

 In another study, using the Ekman 60 

Faces test, bvFTD patients displayed impaired social cognition compared to 

depressed patients.
62

 In contrast to our study, patients in these two previous studies 

were not included based on similar symptom profile, but as depression and 

schizophrenia can present similarly, it subscribes clinical relevance.
8
 
64

 The current 

study shows that besides bvFTD, also patients with other neurodegenerative 

diseases and psychiatric disorders presenting with frontal symptoms have  impaired 

social cognition, but even with  overlapping symptomatology, Ekman 60 Faces test 

is able to distinguish. 

In our sample, all patients scored low on the Faux Pas but the test did not 

discriminate between the diagnostic groups. In this respect, it is conceivable that 

Faux Pas (a ToM test) is a very sensitive test for impaired social cognition, as it 

gives similar low results in bvFTD, other neurodegenerative diseases and 

psychiatric disorders. Previous studies found a disturbed Faux Pas in different 

psychiatric disorders, explicitly in autism spectrum disorder and schizophrenia.
46

 
63

  

It is conceivable that Faux Pas is a more sensitive method for measuring social 

cognition while Ekman 60 Faces test is a more specific method for bvFTD.   As 

suggested in other studies, it is also conceivable that the recognition of positive 

emotions is limited to a certain ‘maximum level’ which makes it difficult to 

measure certain differences between diagnostic groups.
65

  

 

One of the most striking results of the current study was the finding that despite the 

association of social cognition with all other cognitive domains (executive 

functioning, memory, attention/concentration/tempo and visuospatial functioning), 

the other cognitive domains except visuospatial functioning did not differentiate 

between diagnostic groups. The discriminative power of visuospatial functioning in 

the comparison of bvFTD with psychiatric disorders is a new finding as a 

comparison between both diagnostic groups has not yet been performed. Previous 

research revealed that difficulties in this domain in bvFTD can arise when a task 

relies heavenly on to down control of spatial processing.
66

  

 



 

 

The association of social cognition with the other cognitive domains found in the 

current study is partially in line with earlier hypotheses.
32

 
67

 Social cognition has 

been seen as a higher level of cognitive functioning, in which other cognitive 

domains are ‘needed’.
68

 It is conceivable that this is enhanced specifically in test 

situations due to its higher level of required performance when it also needs to be 

remembered and reproduced.   Previous studies on executive functioning in bvFTD 

compared to controls are ambiguous but impairments in this domain have been 

found repeatedly.
69

 
70

  In the current study, only social cognition measured with the 

Ekman Faces was able to distinguish bvFTD from both other neurodegenerative 

diseases and psychiatric disorders. The current bvFTD criteria emphasize the 

impairment of executive functioning in bvFTD,
27

 whereas the results of the current 

study suggest that social cognition measured by Ekman 60 Faces test might even 

be more useful.  

There are some limitations in this study. First of all, while we had 3 patients with a 

genetic mutation, neuropathological confirmation was obtained in only one bvFTD 

case. The diagnostic gold standard of two years approximates diagnostic certainty 

but misdiagnosis after two years of diagnostic follow up cannot be fully excluded. 

Second, as mentioned previously, the inclusion of our patients was symptom based 

instead of etiology based, which makes it impossible to draw conclusions on 

specific diagnostic groups within the psychiatric subgroup of patients and within 

the group of patients with a neurodegenerative disease. At the same time, we are 

convinced that this symptom-based design is also a strength as it resembles clinical 

practice. Another limitation is that many statistical tests were performed resulting 

in an increased risk for Type I errors. However, when the chance of incorrectly 

producing a difference on an individual test is reduced, the chance of making a 

type two error is increased, which implies that no effect or difference is declared, 

while in fact there is an effect. Thus, by reducing the chance of type one errors for 

individual tests, the chance of a type two errors is increased for all tests. As the 

chance that we have found a type one error is very small and the findings in our 

study are not unexpected, we have not made the Bonferroni correction. 

Acknowledging the limitations, this is the first study measuring social cognition in 

bvFTD compared with its broad challenging differential diagnosis consisting of 

both other neurodegenerative diseases and psychiatric disorders. 

Neuropsychological tests are daily practice in diagnostics of bvFTD, and in line 

with recent literature our study provides new arguments for incorporation of social 

cognition in future diagnostic guidelines for bvFTD.
71
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ABSTRACT 

 

Objective   

Primary psychiatric disorders (PsD) can present with identical symptomatology as 

behavioral variant Frontotemporal dementia (bvFTD). To date, clinical guidelines 

do not provide a solution for this diagnostic challenge. The aim of our study was to 

prospectively determine which demographic, clinical, neuropsychological, 

neuroimaging and CSF biomarkers are important in distinguishing PsD from 

bvFTD.  

 

Methods  

Patients with late onset behavioral disturbances (aged 45-75 years, male 73%) were 

included based on their scores on the Frontal Behavioral Inventory (FBI) and the 

Stereotypy Rating Inventory (SRI) and followed for 2 years. Odds ratios (OR) were 

calculated with backward stepwise logistic regression analyses to investigate the 

association between baseline clinical and demographical variables and the two-

year-follow-up diagnosis for PsD (n=46) (DSM-IV) versus probable/definite 

bvFTD(n=27) (Frontotemporal Dementia Consensus criteria (FTDC). We 

separately measured the association additional investigations and the two-year-

follow-up diagnosis. Finally, we combined the selected variables to measure the 

predicted value of both clinical and additional investigations in a single model. 

 

Results  

Male gender (OR 5.9 CI 95%:1.3-26.0), less stereotypy (OR 0.08 CI 95%:0.02-

0.34) and more depressive symptoms (OR 1.13 CI 95%:1.04-1.24) explained 49% 

of the variance predicting PsD versus bvFTD (Chi-square-test 29.4, df 3, p<0.001) 

and correctly classified 82.1% of the cases. Neuroimaging (OR 0.02 95%:0.002-

0.123) explained 55% of the variance (Chi-test 37.5, df 1, p<0.001) and in 

combination with clinical variables 66.1% of the variance (Chi-square-test 44.06, 

df 3, p<0.001).  

 

Conclusions  

In this present study we demonstrated that PsD can be distinguished from 

probable/definite bvFTD with a thorough clinical evaluation by a psychiatrist and 

neurologist in addition with validated questionnaires for depression and stereotypy, 

and even more in combination with neuroimaging. 



 

 

INTRODUCTION 

 

Behavioral variant Frontotemporal dementia (bvFTD) is clinically characterized by 

insidious changes in personality, behavior and executive functions. It is the second 

most common early-onset dementia after Alzheimer’s disease and accounts for 

approximately 10-20% of all patients with a neurodegenerative dementia.
1
 

2
 

3
 

Whereas bvFTD can be differentiated from other neurodegenerative disorders with 

a relatively good accuracy,
4
 

5
 

6
 

7
 a major challenge lies in distinguishing bvFTD 

from primary psychiatric disorders (PsD) such as major depression, bipolar 

disorder and schizophrenia. These psychiatric disorders can present with identical 

symptomatology as bvFTD such as apathy, disinhibition and 

stereotyped/compulsive behaviour.
8
 
9
 

The diagnosis of bvFTD is based on the International bvFTD Consortium Criteria 

(FTDC)(7), which include behavioral/cognitive features such as early disinhibition, 

apathy or inertia, loss of sympathy or empathy, stereotyped/compulsive behavior, 

hyperorality and a neuropsychological profile with predominately executive 

deficits (possible bvFTD). When these behavioral/cognitive features are 

accompanied by functional decline over time and neuroimaging abnormalities in 

the frontotemporal regions, the diagnostic certainty of bvFTD increases, and the 

clinical picture can be classified as probable bvFTD. However, the FTDC criteria 

also state that a diagnosis of bvFTD is excluded when ‘behavioral disturbance is 

better accounted for by a psychiatric diagnosis’
7
 and before diagnosing a PsD the 

Diagnostic and Statistical Manual of Mental Disorders (DSM)
10

 states that a 

psychiatric disorder is excluded when ‘the disturbance is attributable to another 

medical condition’. Using these guidelines in clinical practice results in a vicious 

circle and does not provide a solution how to solve this diagnostic challenge of 

clinical overlapping illnesses. 

 

Getting an accurate, early PsD or bvFTD diagnosis is especially critical since most 

psychiatric disorders are treatable. A misdiagnosis of bvFTD or primary 

psychiatric disorder might cause inappropriate or delayed treatment and an increase 

in the burden for patients and caregivers.
11

 
12

 
13

 In addition, the first and crucial step 

for a clinical intervention trail for bvFTD or PsD is the inclusion of highly accurate 

diagnosis.  

In our previous published cross-sectional study,
14

 we found that a positive history 

of psychiatric illness, male gender, lower SRI scores and higher MADRS scores 



 

 

were predictive of PsD versus bvFTD. However, after two years of follow-up 50% 

of patients diagnosed which bvFTD at baseline changed diagnoses which is in 

contrast with a previous publication that more than 50% of the bvFTD cases 

primarily receives a psychiatric diagnosis(11). Furthermore, in this current study 

we include additional investigations such as neuropsychological profile, 

neuroimaging and cerebrospinal fluid (CSF). Therefore, to minimize the chance of 

misdiagnosis and so biased results, we now prospectively examined which specific 

clinical variables, demographic characteristics or additional investigations at 

baseline could predict PsD versus probable/definite bvFTD at follow-up in a cohort 

of patients with late onset behavior changes who were recruited from the Late 

Onset Frontal lobe syndrome (LOF) study.
15

 

 

 

METHODS 

 

Subjects  

The late onset frontal lobe syndrome (LOF) study is a multi-center prospective 

study conducted between April 2011 and June 2015.
15

 Patients were recruited from 

the Amsterdam Dementia Cohort
16

 and the GGZInGeest Department of Old Age 

Psychiatry, Amsterdam, the Netherlands. Patients were eligible for inclusion when 

behavioral symptoms dominated the clinical presentation, the score on the Frontal 

Behavioural Inventory (FBI)
17

 was ≥ 11 or the Stereotypy Rating Inventory (SRI)
18

 

score was ≥ 10 and they were aged between 45 and 75.
13

  

From the original LOF cohort of 137 cases included at baseline, a total of 21 

patients were excluded at follow-up. Three patients were diagnosed with a two-

year follow-up diagnosis of possible bvFTD, as no other explanation could be 

found for their symptoms, cases that may be consider as bvFTD phenocopies. 

However, due to the open discussion on this subject, we excluded them from the 

final analysis. Furthermore, we excluded three patients which died without post 

mortem verification or a clear clinical diagnosis. Fifteen patients were lost to 

follow-up. For the current study we selected the patients with a two-year-follow-up 

multidisciplinary diagnosis of a primary psychiatric disorder (n=46) or 

probable/definite bvFTD (n=27) to investigate which combination of clinical 

characteristics and additional investigations measured on baseline could distinguish 

between PsD and probable/definite bvFTD (see figure 1). The Medical Ethical 



 

 

Committee of the VU Medical Centre, Amsterdam, approved the study and all 

participants provided written informed consent. 

 

Diagnostic procedure 

All patients underwent full neurological and psychiatric examination at baseline, 

including a medical history, medical family history, use of medication, an 

informant based history, neuropsychological assessment and laboratory tests.
13

 

Furthermore, all patients underwent an Magnetic resonance imaging (MRI) scan of 

the brain, acquired on a 3T SignaHDxt scanner (GE Medical Systems, Milwaukee, 

WI) using a standard dementia Protocol.
14

 In case of a normal or insufficiently 

explanatory MRI at baseline, an [
18

F]-fluorodeoxyglucose-positron emission 

tomography ([
18

F] FDG-PET) scan was performed using an ECAT EXACT HR+ 

scanner (Siemens/CTI, Knoxville, TN). An experienced neuroradiologist, 

unblinded for the study design and age but blinded to the patients’ symptoms and 

medical history, evaluated the images with respect to global cortical atrophy 

(GCA), medial temporal lobe atrophy (MTA), and white matter hyperintensities 

(WMH) (Fazekas) according to established and validated visual rating scales.
19

 
20

 
21

 

 

 

Figure 1. Flowchart 

In addition, the neuroradiologist was asked to classify the MRI as consistent with 

frontotemporal dementia or not. When frontal and/or anterior temporal atrophy on 

MRI was present and discrepant with global cortical atrophy, this was considered 

as consistent with frontotemporal dementia. [
18

F]FDG-PET-scans were assessed 



 

 

visually and interpreted by an experienced nuclear medicine physician on frontal 

and/or anterior temporal hypometabolism based on the summed images of all the 

frames, unblinded for the study design and age, blinded to the patients’ symptoms, 

complaints and medical history. Details about the results of neuroimaging in the 

LOF cohort are described elsewhere.
22

  

Cerebrospinal Fluid (CSF) was obtained with a lumbar puncture. CSF was 

collected in polypropylene tubes and centrifuged within an hour. The supernatant 

was stored in 0.5 ml aliquots at -20 ºC. Laboratory analysis of levels of CSF total-

Tau (CSF Tau), CSF phosphorylated Tau181 (pTau) and CSF Amyloid-β1-42 

(CSF Aβ1-42) concentrations took place using sandwich ELISA’s 

(Fujirebio/Innogenetics, Belgium) on a routine basis(16). A consensus diagnosis 

between the neurologist (YP, NP, PS) and the psychiatrist (AD, CK, MS) was 

made based upon the clinical information and additional investigations, including 

results of CSF biomarkers, MRI and [
18

F]FDG-PET at baseline. Diagnoses were 

based on the consensus guidelines for dementia
16

 
23

 
24

 
25

 and the psychiatric 

diagnoses were based on current psychiatric criteria.
26

 

After two years of follow-up, neuropsychiatric examination, neuropsychological 

tests and the brain MRI were repeated, followed by establishment of the final 

multidisciplinary diagnosis. Again, diagnoses were based on the consensus 

guidelines for dementia
16

 
27

 
24

 
25

 and the psychiatric diagnoses were based on 

current psychiatric criteria.
10

 After two years of follow-up all subjects were 

screened for the C9orf72 expansion hexanucleotide repeat, given the great 

symptomatic overlap with psychiatric disorders and long disease courses that have 

been described in this mutation type.
15

  

 

Clinical assessments  

We assessed global cognition using the Mini Mental State Examination (MMSE, 

range 0-30)
28

 and for the screening of ‘frontal’ executive functions we used the 

Frontal Assessment Battery(FAB, range 0-18).
29

 We applied the Montgomery 

Asberg Depression Rating Scale (MADRS, range 0-60)
30

 to evaluate 10 depressive 

symptoms, whereby higher scores on the MADRS indicated more depressive 

symptoms. To asses behavioral symptomatology we used the FBI
17

 that has 24 

items covering different aspects of abnormal behavior, each item can be rated 0 to 

3 (range 0-72). The SRI
18

 that covers five distinct stereotypical symptoms was 

rated by behavior and severity with a maximum of 12 per item (range 5 to 60). 

Higher scores on the FBI and SRI indicate more abnormal behavior or stereotypical 



 

 

symptoms. All clinical assessments mentioned above were performed by trained 

clinicians who were blind for the clinical diagnosis (FG and WK). These clinicians 

did not have information about previous medical history or other medical 

information.  

We included the additional investigations that are described in the FTDC: a 

neuropsychological assessment and neuroimaging, consisting of a MRI or MRI in 

combination with [
18

F]FDG-PET. We also explored CSF biomarkers as potential 

predictors for primary psychiatric disorders versus probable/definite bvFTD, and 

included CSF biomarkers as additional investigation in the model. Additional 

investigations were categorized in positive and negative as follows: 

neuropsychological profile was rated positive when predominately executive 

deficits with relative sparing (more than 1 z-score higher between domains) of 

memory and visuospatial were found on the neuropsychological test battery, as 

stated in the FTDC criteria
7
 Executive function was assessed by the Trail Making 

Test part B (TMT B),
31

 Letter Naming fluency
32

 and two subtests (Key Search and 

Rule Shift Cards) of the Behavioral Assessment of the Dysexecutive Syndrome 

(BADS).
33

 For memory, the total immediate recall score of the Rey Auditory 

Verbal Learning Task (RAVT) for 15 words
34

 and the Visual association test
35

 was 

used. For the visuospatial domain, three subtests of the visual object and space 

perception battery (VOSP) were used; incomplete letters, dot counting and number 

location.
36

 Neuroimaging was classified positive when findings were consistent 

with FTD based on the visual rating of the presence of frontal and/or anterior 

temporal atrophy on MRI or hypometabolism on [
18

F] FDG-PET, according the 

FTDC criteria(7); CSF was rated positive with levels >375 pg/ml of CSF Tau, 

<550 pg/ml of CSF Aβ1-42 or >52 pg/ml of CSF pTau according to cut-off levels 

for abnormality.
37

  

 

Statistical analyses  

Data analysis was performed using IBM SPSS statistics version 22.0 (IBM SPSS 

Statistics, Armonk, NY) for Mac. Clinical and demographic baseline characteristics 

were compared between groups using independent student’s t-tests for normally 

distributed continuous data. Assumptions for normality were checked and if not 

normally distributed after log-transformation, a Mann-Whitney test was used (SRI 

was log-transformed). For categorical data chi-square tests was used.  

We used backward stepwise logistic regression analyses (predicts the probability 

that an observation falls into one of two categories of a dichotomous dependent 



 

 

variable) to investigate the association between baseline clinical and 

demographical variables (based on our previous study
38

 and the two-year-follow-up 

diagnosis for PsD versus probable/definite bvFTD (model 1) and we separately 

measured the association between the additional investigations and the two-year-

follow-up diagnosis (model 2). Finally, we combined the selected variables from 

model 1 and 2 to measure the predicted value of both clinical and additional 

investigations in a single model (model 3). Associations were presented as odds 

ratios with 95% confidence intervals (CI). Selection method included backward 

stepwise selection with significance level of p<0.10 for all 3 models. The linearity 

of the associations was studied prior to the logistic regression for continuous data, 

and variables were categorized if necessary. Potential multicollinearity was 

investigated for the multivariable model using the variance inflation factor for each 

of the independent variables in the multivariable model using linear regression 

analyses and variables were removed if the variance inflation factor was >5.
39

 A p-

value of < 0.05 was considered statistically significant, except when indicated 

otherwise. 

 

 

RESULTS 

 

Clinical and demographic baseline data 

The most common psychiatric disorders diagnosed at follow-up were major/minor 

depression (n=16, 21.9%), bipolar disorder (n=7, 9.6%), personality disorders 

(n=3, 4.1%) and autism spectrum disorders (n=3, 4.1%). Of the 27 patients in the 

bvFTD group, 4 (5.5%) patients were diagnosed with definite bvFTD consisting of 

two C9orf72 expansion hexanucleotide repeat, one progranulin mutation and one 

histopathologically-confirmed tauopathy (Table 1). Furthermore, table 1 illustrates 

that almost half of the initial bvFTD cases changed after follow-up, most were into 

psychiatric disorders or dementia others.  

The patients’ clinical and demographical characteristics at baseline from the 

included patients in the current study are shown in Table 2. Patients diagnosed with 

a psychiatric disorder after two years of follow-up used more antidepressants at 

baseline, had more often a psychiatric history, fewer stereotypy symptoms (lower 

total score on the SRI) and more depressive symptoms (higher score on the 

MADRS. The bvFTD group showed more frontotemporal atrophy or metabolism 



 

 

changes on the baseline MRI and baseline [
18

F] FDG-PET than psychiatric 

patients.   

 

 

    Baseline   Follow-up   
 

 
n %  n % 

Possible bvFTD 10 7.3 3 2.2 

Probable bvFTD 45 32.8 23 16.8 

 
FTD-ALS 

  
4   

Definite bvFTD  
  

4 2.9 

 
Histopathological 

  
    

 
Tauopathy 

  
1   

 
Pathogenic mutation 

  
    

 
C9orf72 expansion 

  
2   

 
GRN-mutation 

  
1   

Primary Psychiatric disorders 44 32.1 46 33.6 

 
Schizophrenia 

  
1   

 
Major depression 

  
12   

 
Minor depression 

  
4   

 
Obsessive Compulsive Disorder 

  
1   

 
Bipolar Disorder 

  
7   

 
Autism Spectrum Disorder 

  
3   

 
Personality disorder 

  
3   

 
Other psychiatric disorders problems 

  
15   

Dementia others 8 5.8 30 21.9 

Neurologic diseases 23 16.8 8 5.8 

Others 
 

7 5.2 5 3.6 
Lost to follow up (…)   18 13.2 

Total 
 

137 
 

137 
 

Table 1. Diagnoses at baseline and follow-up 

Grey-zone: Patients included in the current study. Abbreviations: bvFTD= behavioural 

variant Frontotemporal Dementia; FTD-ALS = Frontotemporal Dementia-Amyotrophic 

lateral sclerosis; GRN-mutation = progranulin mutation. 

FTD frontotemporal dementia; MADRS= Montgomery Asberg Depression Rating Scale; 

MMSE = Mini-Mental State Examination; MRI = Magnetic resonance; PsD, primary 

psychiatric disorders. 

 

 

 

 

 



 

 

 

bvFTD (n=27) PsD (n=46) p-value 

Age (years), mean (SD) 62.9 (6.7) 60.0 (6.4) 0.71 

Male gender, n (%) 16 (59%) 37 (80%) 0.05§ 

Education (years), mean (SD) 10.2 (2.6) 9.9 (2.4) 0.63 

Disease duration (years), mean (SD) 5.37 (5.1) 3.7 (2.6) 0.13 

Positive psychiatric history, n (%) 5 (19%) 25 (53%) <0.01
§
* 

FBI, mean (SD) 26.3 (10.4) 25.9 (9.1) 0.87 

SRI, median (IQR) 15 (16) 4 (8) <0.01
¶
* 

MADRS, mean (SD) 8.5 (6.1) 15.2 (10.2) <0.01* 

MMSE, mean (SD) 26.08 (2.7) 26.3 (2.8) 0.87 

FAB, mean (SD) 14.4 (4.0) 14.8 (3.0) 0.72 

Neuropsychological (executive 

dysfunction), n (%) 

10 (37%) 9 (20%) 0.08§ 

MRI-brain (FT atrophy), n (%, 
missing

) 19 (70%) 3 (6.8%, 
n=2

) <0.01
§
* 

FDG-PET (FT hypometabolism), n (%, 
missing

) 

10 (91%, 
n=16

) 12 (32.4%, 
n=9

) <0.01
§
* 

CSF Tau positive >375 pg/ml, n (%, 
missing

) 7 (30.4%, 
n=4

) 5 (15.2%, 
n=13

) 0.17
§
 

CSF Abeta positive <550 pg/ml, n (%, 
missing

) 

4 (17.4%, 
n=4

) 10 (30.3%, 
n=13

) 0.27
§
 

CSF pTau positive >52 pg/ml, n (%, 
missing

) 0 (0%, 
n=4

) 3 (9%, 
n=13

) 0.14
§
 

Use of sedatives, n (%) 0 (0%) 3 (7%) 0.17
§
 

Use of antidepressants, n (%) 5 (19%) 23 (50%) 0.01
§
* 

Use of antipsychotics, n (%) 0 (0%) 6 (13%) 0.48
§
 

Table 2. Baseline clinical and demographical characteristics per diagnostic group at 

follow-up. 

Abbreviations: CSF = Cerebrospinal Fluid; FAB = Frontal Assesment Battery; FBI = 

Frontal Behavioral Inventory; FDG-PET = [
18

F]-fluorodeoxyglucose-positron emission 

tomography; FT= frontotemporal 

 

 

 

 

 



 

 

Clinical/demographical predictors for primary psychiatric disorders 

Variables for model 1 were age, gender, education, disease duration, psychiatric 

history, total FBI score, total SRI score, total MADRS score, 

total MMSE score, and total FAB score. Psychiatric history was categorized. With 

backward stepwise logistic regression, the model consisted of male gender (OR 5.9 

95% CI 1.3-26.0), less stereotypy measured with the SRI (OR 0.08 95% 0.02-0.34) 

and more depressive symptoms measured with the MADRS (OR 1.13 95% 1.04-

1.24). The clinical and demographical variables psychiatric history, symptom 

duration, MMSE, education in years, age, FAB and the FBI were not significant in 

predicting PsD versus probable/definite bvFTD and were excluded from the model. 

The combination of these three predictorsexplained 49% (Nagelkerke R
2
) of the 

variance (Chi-test 29.4, df 3, p<0.001) and correctly classified 82.1% of the cases 

(Table 3). 

 

 OR (95% CI) p-value 

Model 1 

 

  

Male gender 5.91 (1.3-26.0) 0.019 

MADRS 1.13 (1.04-1.24) 0.007 

SRI (logtransformed) 0.08 (0.02-0.34) 0.001 

   

Model 2 

 

  

Neuroimaging consistent with FTD 

findings 

0.02 (0.002-0.123) 0.001 

   

Model 3 

 

  

MADRS 1.10 (1.01-1.2) 0.030 

SRI (logtransformed) 0.22 (0.04-1.18) 0.077 

Neuroimaging consistent with FTD 

findings 

0.02 (0.02-0.21) 0.001 

Table 3. Results of backward stepwise logistic regression analyses for variables 

predicting Primary Psychiatric disorders versus behavioural variant Frontotemporal 

dementia. 

Abbreviations: MADRS= Montgomery Asberg Depression Rating Scale; SRI = Stereotypy 

Rating Inventory. Data are presented as odd ratios (OR) with 95% confidence intervals 

(CI). Significant at p(0.1). 

 

 

 



 

 

Additional investigations in predicting primary psychiatric disorders 

For model 2, we selected the variables “Neuropsychological profile”, 

“Neuroimaging”, “CSF tau”, “CSF pTau” and “CSF Aβ1-42”. The final model 

included absence of changes in the frontotemporal region on neuroimaging (OR 

0.02 95% 0.002-0.123). CSF Aβ1-42, neuropsychological profile, CSF pTau and 

CSF Tau were not significant as predictors for PsD versus probable/definite 

bvFTD and were excluded from the model. Model 2 explained 55% (Nagelkerke 

R
2
) of the variance (Chi-test 37.5, df 1, p<0.001) and correctly classified 80.8% of 

the cases.  

Combination of clinical/demographical and additional investigations predictors for 

primary psychiatric disorders 

Gender, stereotypy (SRI), depressive symptoms (MADRS) and neuroimaging 

(frontal and/or anterior temporal atrophy on MRI or hypometabolism on [
18

F] 

FDG-PET) were included in model 3. Neuroimaging was categorized. With 

backward stepwise logistic regression, the final model included neuroimaging at 

baseline (OR 0.02 95% 0.02-0.21), less stereotypy measured with the SRI (OR 

0.08 95% 0.02-0.34) and more depressive symptoms measured with the MADRS 

(OR 1.13 95% 1.04-1.24). Model 3 explained 66.1% (Nagelkerke R
2
) of the 

variance in diagnosis of PsD versus probable/definite bvFTD (Chi-test 44.06, df 3, 

p<0.001) and correctly classified 89.6% of the cases.  

 

 

DISCUSSION 

 

In this prospective study, we investigated which combination of clinical 

characteristics could distinguish between PsD and probable/definite bvFTD. We 

found that the variables male gender, less stereotypy based on a low score on the 

SRI, and more depressive symptoms with high scores on the MADRS have good 

predicting abilities for PsD versus probable/definite bvFTD in a cohort of patients 

with late onset behavior changes. Furthermore, we found that neuroimaging with 

absence of frontotemporal abnormalities predicted a PsD versus probable/definite 

bvFTD with a relatively good accuracy. The combination of clinical phenotyping 

and neuroimaging showed the most accurate prediction of PsD versus 

probable/definite bvFTD. 

In comparison with our previous cross-sectional study, in which predictors of 

baseline  diagnoses were explored, we found no significant association with 



 

 

positive psychiatric history in predicting psychiatric disorders.
38

 However, the 

clinical variables male gender, a low SRI score and high MADRS score were to be 

consistent predictors for a psychiatric diagnosis in our present study. In our and 

other previous studies, abnormal social behavioral changes such as decrease of 

emotional reactivity, loss of self-awareness and impulsivity were indicative for 

bvFTD compared to psychiatric disorders.
40

 However, we found that 

stereotypical/compulsive behavior assessed with the SRI appeared to be better than 

other types of abnormal behavior measured with the FBI in predicting primary 

psychiatric disorders versus bvFTD.
41

 
42

 This finding could be explained by the fact 

that in our present cohort primary psychiatric diagnosis presenting with 

stereotyped/compulsive behavioral such as schizophrenia or obsessive compulsive 

disorders
9
 were underrepresented, which could clarify the strong association of the 

SRI with the bvFTD group.  

 

Another finding was that depressive symptoms measured with the MADRS were 

predictive for PsD versus probable/definite bvFTD. This finding is probably driven 

by the fact that in our cohort predominately mood disorders were included. 

However, this is a remarkable finding as we also know that 33% of patients with 

bvFTD demonstrate depressive symptoms.
43

 In addition, apathy is considered a 

bvFTD symptom,
7
 however, can also be relatively often misinterpreted as a 

symptom of depression.
44

 
45

 Consequently, both symptoms of depression or the 

misinterpretation of apathy contributes to the difficulty to distinguish between 

bvFTD or mood disorders in a daily clinical practice.
26

 The MADRS as an 

instrument was designed to measure the course and severity of depressive 

symptoms but the current study shows that it can also have an important 

contributory role in distinguishing between PsD from bvFTD
30

 by differentiating 

between symptoms of depression and apathy. More specific, patients with 

behavioral changes and a higher score on the MADRS are more likely to have a 

diagnose of PsD than bvFTD. 

It is somewhat surprising that the total scores of the FBI and FAB, the clinically 

mostly used instruments, were found not to be able to differentiate between PsD 

and bvFTD. For the FAB, there are two likely explanations for this finding. First, 

executive dysfunction as measured with the FAB is not unique to bvFTD but also 

PsD have executive dysfunction both in an active or remitted psychiatric state.
46

 

Secondly, the FAB is previously found to be a poor discriminator, however, only 

analyzed between types of dementia.
47

 
48

 Overall, it can thus be suggested that this 



 

 

instrument is only useful to screen for executive dysfunction in brain disorders. 

Furthermore, that the FBI does not differentiate between PsD and bvFTD 

underscores the symptomatic overlap between these illnesses and explains our 

finding.  

Male gender was associated with a psychiatric diagnosis in our predictive model 1 

and lost its significance in model 3 due to the stronger associating of neuroimaging. 

However, ‘Gender’ as predictor for a PsD versus probable/definite bvFTD needs to 

be taken with caution, because FTD is considered to have an equal gender 

incidence,
49

 with some studies reporting even an overrepresentation of male 

gender.
3
 

7
 Psychiatric disorders, in contrast, show varying gender distributions 

across disorders.
50

  

 

Neuroimaging with absence of frontotemporal abnormalities on the MRI or MRI 

and hypometabolism on [
18

F] FDG-PET predicted relatively well a primary 

psychiatric disorder versus probable/definite bvFTD. This indicates that 

neuroimaging without frontotemporal abnormalities, is also relevant in the 

diagnostic process when distinguishing primary psychiatric disorders from bvFTD. 

The diagnostic certainty of bvFTD increases when frontotemporal abnormalities 

are found on neuroimaging.
4
 

7
 

51
 However, model 2 did not explain 100% of the 

variance, indicating that several cases with a psychiatric disorder also showed 

frontotemporal abnormalities on neuroimaging. Furthermore, some bvFTD cases 

lack the specific frontotemporal neuroimaging abnormalities, especially genetic 

cases of bvFTD.
52

 
53

  

The combination of clinical phenotyping and neuroimaging showed the most 

accurate prediction for PsD versus probable/definite bvFTD. Moreover, our group 

previously showed that neuroimaging and CSF biomarkers have impact on the 

diagnostic process in this clinically relevant neuropsychiatric cohort
54

 and our 

study supports this finding by the increase of the explaining variance for PsD when 

using neuroimaging in combination with clinical phenotyping. The present finding 

that CSF biomarkers were not significantly contributing in predicting PsD versus 

probable/definite bvFTD was not surprising because the standard biomarkers used 

in this study have previously been described to be non-specific for 

probable/definite bvFTD or psychiatric disorders.
55

 Furthermore, a 

neuropsychological profile with predominantly executive dysfunction had no 

significant value in predicting PsD versus probable/definite bvFTD disorders. This 

can be explained by fact that cognitive deficits are also found in PsD. Thus, our 



 

 

data confirm that the best approach to establish a diagnosis of PsD in patients with 

behavioural disturbances is the combination of both qualitative and quantitative 

clinical assessment and neuroimaging.  

The most important limitation of our study lies in the fact that we included only a 

few definite bvFTD cases, so we had to rely on the clinical consensus diagnosis 

and additional investigations. However, all patients underwent an extensive 

screening and were evaluated in a multidisciplinary panel in an academic memory-

clinic. Secondly, due to relatively limited numbers of subjects, many missing data 

at baseline and the use of logistic regression analyses in this study, the 

generalizability must be taken with caution and our findings need to be replicated 

in an independent sample that included more psychiatric bvFTD mimics such as 

schizophrenia and obsessive compulsive disorder. And additional psychiatric 

symptoms, such as psychotic features, should be tested. We acknowledge that our 

study has to some extent an incorporation bias as most tests were part of the 

diagnostic procedure. However, by using a two-year follow-up diagnosis as 

dependent variable we attempted to avoid this. By dichotomizing the additional 

investigations in positive or negative, we ignored small differences in these 

variables between the diagnostic groups.  

A major strength of this study is the inclusion of patients based on a symptom 

profile with late onset behavioural change, thereby reflecting the daily practice of a 

psychiatrist and neurologist and thereby providing clinically relevant results. 

Another important strength is the prospective design of our study, since 

retrospective rating of clinical characteristics or biomarkers is hampered by 

recollection bias and incomplete documentation. 

In conclusion, this present study demonstrates that primary psychiatric disorders 

can be highly distinguished from probable/definite bvFTD with a thorough clinical 

evaluation by a psychiatrist and neurologist in addition with validated 

questionnaires for depression and stereotypy, and even more in combination with 

neuroimaging. Early recognizing of primary psychiatric disorders or bvFTD, and 

an early start with appropriate treatment and counselling for caregivers is to be 

gained. Furthermore, our findings suggest that more research is needed for 

complementary and disease specific biomarkers, which will increase the diagnostic 

specificity of primary psychiatric disorders and bvFTD. 
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Section 3. Disease course  

in the late onset frontal lobe syndrome 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. Psychiatric diagnoses underlying the 
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ABSTRACT 

 

Introduction  

The frontotemporal dementia (FTD) consortium criteria (2011) emphasize the 

importance of distinguishing possible and probable behavioural variant FTD 

(bvFTD). A significant number of possible patients with bvFTD do not show 

functional decline and remain with normal neuroimaging over time, thus exhibiting 

the bvFTD phenocopy syndrome. A neurodegenerative nature is unlikely but an 

alternative explanation is missing. Our aim was to detect psychiatric conditions 

underlying the bvFTD phenocopy syndrome after extensive evaluation. 

 

Methods  

We included patients with the bvFTD phenocopy syndrome whereby patients with 

probable bvFTD served as a control group. Patients had to have undergone both 

neurological and psychiatric evaluation. Their charts were reviewed 

retrospectively. Using both qualitative and quantitative methods, psychiatric and 

psychological conditions associated with the clinical syndrome were determined in 

both groups and their relative frequencies were compared. 

 

Results  

Of 181 suspected bvFTD cases, 33 patients with bvFTD phenocopy syndrome and 

19 with probable bvFTD were included. Recent life events, relationship problems 

and cluster C personality traits were the most prevalent psychiatric/psychological 

conditions. The frequency of these conditions was higher in the group of patients 

with the bvFTD phenocopy syndrome (n=28) compared to the probable bvFTD 

group (n=9) (χ2 p<0.05). 

 

Conclusions  

This is the first study thoroughly exploring psychiatric causes of the bvFTD 

phenocopy syndrome, revealing that in most cases multiple factors played a 

contributory role. Our study gives arguments for neurological and psychiatric 

collaboration when diagnosing bvFTD. Prompt diagnosis of treatable psychiatric 

conditions is to be gained. 

 

 



 

 

INTRODUCTION 

 

The behavioural variant frontotemporal dementia (bvFTD) is the most prevalent 

form of FTD and is characterized by early and progressive changes in behaviour, 

personality and cognition. Disturbances in social cognition represent the earliest 

and core symptoms of bvFTD resulting in socially inappropriate responses or 

activities.
1
 

2
  Patients also experience difficulty in adjusting behaviour and this 

often results in personality changes. The differential diagnosis of bvFTD is 

extensive and includes both other neurodegenerative diseases and psychiatric 

disorders. Whereas the distinction between bvFTD and Alzheimer’s disease has 

become easier by the use of biomarkers, the distinction between bvFTD and 

psychiatric disorders is still difficult, particularly when frontotemporal atrophy on 

neuroimaging is absent.  

In 2011 the International bvFTD Criteria Consortium established new diagnostic 

criteria whereby a degree of probability was assigned to the clinical diagnosis.
3
 A 

diagnosis of possible bvFTD is based on the clinical hallmarks, whereas for a 

diagnosis of probable bvFTD, both functional decline and frontotemporal 

abnormalities on neuroimaging are required. Some patients with a diagnosis of 

possible bvFTD will develop changes on neuroimaging or will be found to have a 

genetic mutation and will therefore be re-classified as probable or definite bvFTD. 

Nevertheless, a significant number of possible bvFTD patients do not progress 

clinically to probable bvFTD and their neuroimaging results remain unchanged 

over time. This syndrome has been termed the benign bvFTD phenocopy 

syndrome.
4
   

In terms of prognosis and treatment, the benign bvFTD phenocopy syndrome forms 

a substantial clinical dilemma. Studies of function and disease progression in 

bvFTD showed that these phenocopy patients do not decline cognitively or 

socially.
5
 
6
  Importantly, after at least three years of follow up phenocopy patients 

demonstrated a significant longer survival to institutionalization and death.
7
 

8
 In 

addition, cases diagnosed clinically as bvFTD without pathological changes at post 

mortem as reported in other studies highlighted again the importance of clinically 

detecting these phenocopy patients in an early stage.
9
 
10

 
11

  

The aetiology of the bvFTD phenocopy syndrome has been reported to be variable, 

ranging from mood disorders, to autism spectrum disorders with decompensation 

due to altered life circumstances, but in the majority of cases its cause remains 

unknown.
12

 
13

 
14

 
15

  Remarkably, although psychiatric factors have been suggested, 



 

 

this has never been systematically explored.  The purpose of our study was 

therefore to perform a quantitative and qualitative assessment of psychiatric 

conditions associated with the benign bvFTD phenocopy syndrome.   

 

METHODS 

 

Design 

In this systematic retrospective chart review we studied bvFTD phenocopy 

syndrome patients and compared them to patients with probable bvFTD. Charts of 

patients with suspected bvFTD seen at the Alzheimer center VUmc Amsterdam 

and the psychiatry outpatient clinic for the elderly at GGZinGeest, from January 

2002 to December 2011 were studied. Patients were directed to these specialized 

health care institutions by primary care physicians or a medical specialist. For the 

baseline diagnostic procedure, all patients underwent a standardized assessment, 

including medical history and family history, informant-based history, physical, 

neurological and psychiatric examinations, neuropsychological assessment, 

laboratory tests, and both MRI as well as PET or SPECT of the brain. Diagnoses 

were made by both a neurologist as well as a psychiatrist in a multidisciplinary 

consensus meeting. Through neuropsychiatric evaluation a descriptive diagnosis 

and if appropriate a categorical DSM4 diagnosis was made.
16

  

In- and exclusion criteria 

Patients were included if they retrospectively fulfilled the Rascovsky criteria for 

possible bvFTD  without progression to probable or definite bvFTD over time 

(benign bvFTD phenocopy patients) or probable bvFTD (control group).
3
 

According to diagnostic criteria, patients with probable bvFTD had to have either 

supportive structural or functional imaging (or both), while benign bvFTD 

phenocopy patients had to have both normal structural (MRI) as well as functional 

(PET or SPECT) neuroimaging results. In addition, benign bvFTD phenocopy 

patients were only included if they did not exhibit functional decline during the 

course of their disease as measured by scores at Mini Mental State Examination 

and Frontal Assessment Battery. The course of disease had to be at least one year. 

To be included patients had to have undergone extensive neuropsychiatric 

evaluation by both an experienced geriatric psychiatrist as well as a neurologist in 

enhanced collaboration. Patients with frontal or temporal abnormalities on 

MRI/PET or SPECT like a tumour or gliosis were excluded. 



 

 

As shown in figure 1, out of 181 patients with suspected bvFTD, 33 were identified 

as benign bvFTD phenocopy syndrome cases and 60 as probable bvFTD cases, 

according to the Racovsky criteria.
3
  Nineteen of the probable bvFTD patients had 

undergone extensive neurological and psychiatric evaluation and this group served 

as control group. 

 

Data analysis 

Data analysis was performed through a mixed methods approach: a combination of 

qualitative and quantitative analysis in a sequential procedure.
17

 
18

 
19

 
20

  For 

exploratory purposes, analysis began with the qualitative method of producing 

themes out of included benign bvFTD phenocopy syndrome patients’ DSM4 

diagnoses and descriptive diagnoses.
16

  Producing themes consisted of detecting 

both hard diagnosis (e.g. depression) as well as descriptive labeling (e.g. 

relationship problems), which were described by the neurologist and psychiatrist as 

underlying conditions for the benign bvFTD phenocopy syndrome. In this manner, 

out of the largely qualitative data (DSM4 diagnoses and descriptive diagnoses), a 

set of nominally scaled categories were formed. This framework of categories was 

used for quantitative analysis whereby the relative frequencies of the psychiatric 

and psychological conditions were compared between the benign bvFTD 

phenocopy syndrome group and the probable bvFTD group.  

Descriptive statistical analyses were performed using the SPSS version 21. 

Differences between groups were analyzed using X² tests, Fisher’s exact and t-

tests.   

 

Ethical considerations 

The study was approved by the Medical Ethical Committee of the VU Medical 

Centre, Amsterdam. 

 

RESULTS 

 

Patient characteristics 

Demographic data of the 33 benign bvFTD phenocopy syndrome patients and the 

group of 19 probable bvFTD patients are displayed in table 1. Whereas the groups 

did not differ with respect to disease duration, there was a strong male 

predominance in the benign bvFTD phenocopy syndrome only and patients in this 

group were significantly younger.   



 

 

 bvFTD 

phenocopy 

syndrome 

n=33 

Probable bvFTD  

n=19 

P value 

 

Demographics    

Gender % male 94 68 0.014 (Χ
2
) 

Mean Age at presentation 

(years) (SD) 

59.9 (6.6) 65.0 (9.4) 0.047 (t-test) 

Mean symptom duration 

(years) (SD) 

3.8 (2.7)  2.6 (3.2) 0.704 (t-test) 

Table 1. Demographics of bvFTD phenocopy syndrome patients and probable bvFTD 

patients 

 

Psychiatric and psychological conditions 

In the benign bvFTD phenocopy group, 85.2 % of patients had psychiatric or 

psychological conditions that mainly consisted of recent life events, relationship 

problems and cluster C personality traits.  The psychiatric and psychological 

conditions that were identified in benign bvFTD phenocopy syndrome patients are 

presented in table 2 and table 3. Twelve patients (36.4%) had experienced a serious 

life event within two years before onset of symptoms including loss of a first 

degree family member and recent unemployment. By the patients or their spouses, 

these life events were referred to as very intrusive and affecting daily life. Ten 

benign bvFTD phenocopy patients experienced intense relationship problems at the 

moment of presentation (30.3%). The onset of these relationship problems ranged 

from eight years up to one year before the onset of bvFTD symptoms. The severity 

of relationship problems was such that one or both of the partners considered a 

divorce as an option. Mood disorders were diagnosed according to DSM4 criteria.
16

  

A mood disorder was present in 11 benign bvFTD phenocopy patients (33.3%), 

consisting of a current depressive episode and depression within two years before 

onset of symptoms in 7 patients (21.2%), and a bipolar disorder without a current 

depressive or manic episode and with adequate use of pharmacotherapeutic 

maintenance therapy (lithium or valproate) in 4 patients. Five out of seven patients 

with a depression had to deal with psychomotor agitation or retardation as part of 

their depression. Eight patients (24.2 %) were diagnosed as having Cluster C 

personality traits, defined as dependent or obsessive compulsive personality traits 



 

 

according to DSM4.
16

 Other codes had a smaller share: 3 patients (9.1%) were 

intellectually disabled (as concluded by neuropsychological test), and 2 patients 

(6.1%) had alcohol dependence at moment of presentation or within two years 

before onset of symptoms. Anxiety disorder occurred in 2 patients (6.1%), and 

Autism Spectrum Disorder was seen in only one patient. There were no patients 

with a psychotic disorder.  

 

Among benign bvFTD phenocopy patients the combination of either a mood 

disorder or recent intense life event with Cluster C personality traits turned out to 

be most notable (7 patients, 21.2%), followed by the combination of a recent 

intense life event together with a mood disorder or relationship problems (4 

patients, 12.1%). As visualized in table 3, multiple conditions were present in 13 

benign bvFTD phenocopy patients (39.4%), highlighting again the complexity of 

the benign  bvFTD phenocopy syndrome.  

 

In the probable bvFTD group, 47.4 % of patients had psychiatric or psychological 

conditions that mainly consisted of a major depressive disorder and to a lesser 

extent alcohol abuse and relationship problems. The total number of subjects with a 

psychiatric or psychological condition was significantly lower than in the benign 

bvFTD phenocopy group (84.8%, Fisher’s exact P 0.009). Frequencies of 

individual symptoms are indicated in table 2, 3 and 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Psychiatric or 

psychological 

condition, 

n (% of group) 

 

bvFTD phenocopy 

n=33 

Probable bvFTD  

n=19 

P value 

 

Bipolar Disorder  4 (12.1) 0 (0) 0.284 (F) 

Major 

Depressive 

Disorder 

7 (21.2) 6 (31.6) 0.305 (F) 

Anxiety disorder 2 (6.1) 1 (5.3) 1.000 (F) 

Alcohol abuse 2 (6.1) 2 (10.5) 0.617 (F) 

Recent intense 

life event 

12 (36.4) 1 (5.3) 0.018 (F) 

Cluster C 

personality traits  

8 (24.2) 0 (0) 0.021 (F) 

Autism 

Spectrum 

Disorder 

1 (3.0) 0 (0) 1.000 (F) 

Intellectual 

Disability 

3 (9.1) 0 (0) 0.291(F) 

Relationship 

problems 

10 (30.3) 2 (10.5) 0.172(F) 

With psychiatric 

and psychological 

conditions 

28 (84.8) 9 (47.4) 0.004 (Χ
2
) 

0.009 (F) 

Table 2. Psychiatric and psychological conditions of bvFTD phenocopy patients and 

probable bvFTD patients 

 

 

 

 



 

 

Table 3. Psychiatric and psychological conditions in 33 bvFTD phenocopy patients 

Legend: BD=Bipolar Disorder, MDD=Major Depressive Disorder, AD=Anxiety Disorder, AB=Alcohol Abuse, 
RLE=Recent Life events, PDC=Traits personality disorder cluster C, ASS=AutismSpectrum Disorder, 

ID=Intellectual Disability, MP=Marital problems, WPPC=Without psychiatric/psychological condition 

 
 

 

 

Patients n=33/ 

Psychiatric or 

psychological  

condition 

BD MDD AD AB RLE PDC ASS ID  MP WPPC 

Gender, age 

(years),  
symptom duration 

(years) 

 

          

Male, 59, 2.5 •          

Male, 71, 2.5 •          

Male, 62, 1 •     •     

Male, 65, 5 •    •      

Male, 54, 6  • •  •    •  

Male, 61, 6  • •  • •     

Male, 46, 2.5  •    •  •   

Female, 70, 13  •         

Male, 57, 4  •         

Female, 70, 1  •         

Male, 57, 2  •         

Male, 58, 2.5     • •     

Male, 53, 3     • •     

Male, 66, 3     • •     

Male, 47, 4     •      

Male, 65, 7     •  •    

Male, 61, 3     •      

Male, 63, 3     •      

Male, 52, 3.5     •   • •  

Male, 65, 10    • • •     

Male, 53, 4      •  • •  

Male, 64, 5         •  

Male, 57, 1    •     •  

Male, 56, 2         •  

Male, 64, 1         •  

Male, 57, 1         •  

Male, 55, 4         •  

Male, 63, 5         •  

Male, 50, 8          • 

Male, 59, 2.5          • 

Male, 65, 0.5          • 

Male, 72, 2.5          • 

Male, 59, 3.5          • 



 

 

 

Table 4. Psychiatric and psychological conditions in 19 probable bvFTD patients 

Legend: BD=Bipolar Disorder, MDD=Major Depressive Disorder, AD=Anxiety Disorder, AB=Alcohol Abuse, 

RLE=Recent Life events, PDC=Traits personality disorder cluster C, ASS=Autism Spectrum Disorder, 

ID=Intellectual Disability, MP=Marital problems, WPPC=Without psychiatric/psychological condition 

 

 

 

 

 

 

 

 

 

 

Patients n=19/ 

Psychiatric or 

psychological 

condition 

BD MD AD AB RLE PDC ASS ID  MP WPPC 

Gender, 

age(years), 
symptom 

duration(yrs) 

 

          

Male, 74, 2          • 

Female, 50, 1  •         

Female, 60, 1          • 

Male, 55, 1          • 

Male, 57,3          • 

Male, 60, 1.5         •  

Male, 63, 1.5  •         

Male, 63, 2.5  •         

Female, 83, 2          • 

Female, 65, 1   •        

Male, 75,2    • •      

Female, 70,2  •  •       

Female, 79,6  •         

Male, 56,2          • 

Male, 77,2          • 

Male, 68, 1.5          • 

Male, 68, 2          • 

Male, 56,15  •       •  

Male, 55,1          • 



 

 

DISCUSSION 

 

This is the first study thoroughly exploring psychiatric causes of the bvFTD 

phenocopy syndrome, revealing that in the majority of cases a psychiatric or 

psychological explanation was present. In most cases of the benign bvFTD 

phenocopy syndrome, multiple conditions were present. According to previous 

research on the bvFTD phenocopy syndrome most of our included benign bvFTD 

phenocopy cases were men and they were younger than patients with probable 

bvFTD.
5
 

21
 

8
 Psychiatric and psychological conditions were more prevalent in the 

benign bvFTD phenocopy syndrome than in probable bvFTD, thereby suggesting 

that these factors might indeed be contributory to the clinical syndrome.  

 

At a closer look, in accordance with previous hypotheses mood disorders had a 

relatively large share in benign bvFTD phenocopy syndrome patients (both major 

depressive disorder as well as bipolar disorder).
13

 A bipolar disorder seemed to be 

more often present in phenocopy patients than in probable bvFTD patients. 

However, the relative frequency of a depression among phenocopy patients wasn’t 

higher than among probable bvFTD patients, but exceeded the community 

prevalence of depression in late life.
22

 Previous studies suggested depressive traits 

in neurodegenerative bvFTD, ranging from 33% up to 47% which might explain 

why the phenocopy group and probable bvFTD group showed approaching 

frequencies of depression.
23

 
24

  Relative frequencies of alcohol abuse among 

phenocopy patients and probable bvFTD cases were also approaching, possibly due 

to symptom overlap and comorbidity, as studies reported compulsive 

consummatory behaviours in bvFTD, including alcohol abuse.
25

 
26

  

 

Striking in the results is the high proportion of cluster C personality traits, intense 

life events and relationship problems. Although an Autism Spectrum Disorder may 

resemble clinical features of frontotemporal dementia, especially together with 

altered life circumstances as was suggested by Hodges, we saw this only in one 

case of the benign bvFTD phenocopy syndrome.
27

 
4
  In most patients with the 

benign bvFTD phenocopy syndrome different psychiatric and psychological 

conditions together were present. Knowledge of these patterns urges close 

neurological and psychiatric collaboration in the diagnosis of bvFTD. Prompt 

diagnosis of a treatable psychiatric condition is to be gained.  



 

 

There are some limitations in this study. First of all, included patients with the 

benign bvFTD phenocopy syndrome did not have a pathological diagnosis, which 

is inherent to the benign nature of their disorder. Meanwhile, genetic information 

of these patients is absent while most patients were seen before the discovery of the 

C9ORF72 gene expansion. Nowadays it is known that very slow progression may 

be seen especially in subjects carrying a C9ORF72 hexanucleotide expansion.
28

 

Since the mean symptom duration of the benign bvFTD phenocopy syndrome was 

almost four years, however we are confident that we would have captured 

functional decline if present. Another limitation is referral bias for the probable 

bvFTD group. In accordance to patients with the benign bvFTD phenocopy 

syndrome,  this probable bvFTD group had undergone extensive psychiatric 

evaluation. Due to the motive for extensive psychiatric evaluation these patients 

were more vulnerable of having psychiatric and psychological conditions than a 

general bvFTD group. Despite this issue, we still found higher frequencies of 

psychiatric and psychological conditions in subjects with the benign bvFTD 

phenocopy syndrome. By using qualitative analysis as part of the mixed methods, a 

subjective contribution is also not excluded.  

 

A prospective study with evaluation of treatment of psychiatric disorders included, 

would strengthen our results. Besides, to follow patients fully systematically with 

standard instruments and with probable bvFTD patients as a control group, a 

prospective follow-up study of patients with late-onset behavioral disorders is 

needed. 
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ABSTRACT 

 

Background 

A late onset frontal lobe syndrome (LOF) refers to a clinical syndrome with apathy, 

disinhibition or stereotypical behavior arising in middle or late adulthood. 

Diagnostics are challenging and both clinicians and patients need reliable 

predictors of progression to improve clinical guidance.  

 

Methods 

In this longitudinal multicentre and genetically screened prospective study, 137 

LOF patients with frontal behavior (FBI score≥ 11) and/or stereotypical behavior 

(SRI≥ 10) were included. Progression was defined as institutionalisation, death or 

progression of frontal or temporal atrophy at MRI after two years of follow up. 

Absence of progression at MRI in addition to stable or improved MMSE and FAB 

scores after two years was indicative for non-progression.  

 

Results 

The presence of stereotypy and a neuropsychological profile with executive deficits 

at baseline were found to be predictive for progression, while a history and family 

history with psychiatric disorders were predictors for non-progression. The 

combination of these clinical markers had a predictive value of 80.4% (p<0.05).  

 

Conclusion 

In patients presenting with late onset behavioral symptoms, an appraisal of the rate 

of deterioration can be made by detailed mapping of clinical symptoms. Distinction 

of progressive discourses from non-progressive or treatable conditions is to be 

gained.    

 

 

 

 

 

 

 

 

 



 

 

INTRODUCTION 

 

The late onset frontal lobe syndrome (LOF) refers to a clinical syndrome associated 

with functional or structural changes in the frontal lobes leading to apathy, 

disinhibition or stereotypical behavior emerging in middle or late adulthood.
1
 This 

syndrome gives rise to a broad differential diagnosis wherein the behavioral variant 

of frontotemporal dementia (bvFTD), other neurodegenerative diseases and 

psychiatric disorders are prominent. Highlighted by the fact that a large proportion 

of bvFTD patients initially receives a psychiatric diagnosis, identifying the 

appropriate etiology in LOF is often difficult.
1
 
2
 In addition, patients with a bvFTD 

phenocopy syndrome add an extra level of complexity to the diagnosis as these 

patients present with possible bvFTD but do not convert to probable or definite 

bvFTD.
3
 

Amidst these challenging diagnostics in LOF, guidance is needed regarding 

predictors that can determine progression and thereby prognosis. Hypotheses about 

predictors for progression in LOF can be distilled from research into underlying 

pathologies such as bvFTD and Alzheimer’s Disease (AD),  but whereas the 

differential diagnosis is broad and not always immediately clear, clinical markers 

able to distinguish a progressive discourse from non-progressive diseases in LOF 

are essential. In case of a non-progressive discourse, a curative treatment or at least 

symptomatic relief can be offered. As previous studies revealed caregivers’ need 

for information about the course of illness (ref) insight in the expected disease 

course can also facilitate caregiver support.
4
  

5
  

Previous studies on Alzheimer’s disease revealed a higher age, higher education, 

being female, depression and a lower total score at the Mini Mental State 

Examination (MMSE) as clinical predictors for progression.
6
 In a recent study 

about bvFTD and progression, it was found that a positive family history, memory 

impairment, clinical abnormalities (e.g. parkinsonism) and stereotypical behaviors 

were predictive for progression.
7
 
8
 Although studies into predictors for progression 

in psychiatric disorders are scarce, early age of onset and high impulsivity are 

suggested as predictors for progression in some psychiatric disorders. 
9
 

The present study prospectively explored the outcomes in a multicentre and 

genetically screened cohort of patients presenting with LOF. We determined 

progression with both neuroimaging as well as clinical markers. First we studied 

the distribution of diagnoses among ‘progressors’ and ‘non-progressors’ after a 

two-year follow up, with the hypothesis that mainly neurodegenerative diseases 



 

 

cause progression and psychiatric disorders show non-progression. Secondly,  

independent from the diagnosis, we examined predictors for progression to provide 

prognostic tools for clinical practice.    

 

METHODS 

 

Design and inclusion criteria 

In this multicentre prospective follow-up study we included patients presenting 

with apathy, impulsive and/or stereotypy between 45 and 75 years of age. Patients 

were only included if they had a Frontal Behavior Inventory (FBI) score of 11 or 

higher and/or a Stereotype Rating Inventory (SRI) of 10 or higher. Other inclusion 

criteria are described elsewhere.
1
  Patients were recruited through the memory 

clinic of the Alzheimer Center VUmc Amsterdam and the Old Age Psychiatry 

Department of GGZinGeest Amsterdam, the Netherlands  between April 2011 and 

June 2013. All patients were diagnostically followed during 2 years.   

The study was approved by the Medical Ethics Committee of the VU University 

Medical Center, Amsterdam and all patients signed a written consent form.   

 

Progressors versus non-progressors 

Progression after 2 years was defined as institutionalisation, death or progression of 

frontal or temporal atrophy at Magnetic Resonance Imaging (MRI) according to 

the medial temporal lobe atrophy (MTA) scale and the global cortical atrophy 

(GCA) scale. 
10

 
11

 In order to strictly compare ‘progressors’ to patients who did not 

progress clinically or at imaging, non-progression was defined as the absence of 

progression at MRI in addition to stable or improved  MMSE and Frontal 

Assessment Battery (FAB)  scores.
12

  
13

 

 

Diagnostic procedure 

At baseline and during follow-up all patients had undergone a standardized 

assessment, including medical and informant-based history, physical, neurological 

and psychiatric examinations, neuropsychological assessment and laboratory tests.  

MRI of the brain was acquired on a 3T Signa HDxt scanner (GE Medical Systems, 

Milwaukee, WI). In case of normal or insufficiently explanatory MRI results (not 

explaining frontosubcortical dysfunction), a [18F]FDG-PET scan was performed. 

Diagnostic evaluation were based on current guidelines and done by a neurologist  



 

 

and an experienced geriatric psychiatrist in  a multidisciplinary consensus meeting.  

Included subjects were genetically screened, especially for C9orf repeat expansion, 

given the long disease courses that have been described in these mutation types. 
14

  

 

Predictors for progression 

To limit the number of variables in this relatively small sample size, based on 

predictors for progression found in AD, bvFTD and psychiatric disorders, 
6
 

7
 

hypotheses were generated about predictors in LOF and these variables were 

measured in all patients.  It was also examined whether patients fulfilled bvFTD 

international consensus criteria (table 1).
15

  

Data analysis 

Statistical analyses were performed using SPSS for Windows; IBM, Armonk, NY. 

Group differences were investigated using ²tests, independent t-tests and Mann-

Whitney test. We performed univariate and multivariate logistic regression 

analyses with ‘progressor’/ ‘non-progressor’ as dependent variable. Variables with 

P-values <0.05  were selected, and in the next step, these variables were combined 

with a multivariate model to investigate the explained variance. A p-value of <0.05 

was considered statistically significant. 

 

RESULTS 

 

Included patients and demographic data 

A total of 137 patients were included at baseline. After two years, 9 patients were 

dead, 5  were admitted to a nursing home and 21 showed progression of frontal or 

temporal atrophy at MRI (n=35 progressors). Twenty-eight patients did not 

progress at MRI and their score at MMSE and FAB remained stable or improved 

(n=28 non-progressors). Thirty-five patients did not progress at MRI but did 

clinically decline at MMSE or FAB and were therefore excluded. Thirty-nine 

patients did not have neuroimaging results after two years due to lost of follow up 

(n=15) or logistical problems or refusal of MRI (n=24) and were excluded. 

Demographic data are displayed in table 1. 

 

 

 

 

 



 

 

Table1. Demographics and univariate logistic regression on variables in patients with and without 

progression. 

* progression was defined as institutionalisation, progression of frontal or temporal atrophy at Magnetic 
Resonance Imaging (MRI) or death, non-progression was defined as the absence of progression at MRI in addition 

to stable or improved Mini Mental State Examination (MMSE) and Frontal Assessment Battery (FAB)  scores. 

Legend: SD=Standard Deviation, IQR=Inter Quartile Range, df=degrees of freedom, KW=Kruskal-Wallis Test, 
Education: low= less than four years of low or average level secondary education, middle= four years of low or 

average level secondary education, high= five years of high level secondary education or university degree, 

MMSE=Mini-Mental State Examination, FAB=Frontal Assessment Battery, SRI=Stereotypy Rating Inventory, 
FBI=Frontal Behavioral Inventory 

 

 

Distribution of diagnoses  

After two years, 82.9 % (n=29) of progressors had a neurodegenerative disease, 

while in the progressor group about half had a psychiatric disorder (53.6%, n=15), 

a quarter  had a neurodegenerative disease (26.7%, n=4) and the remaining non-

progressors had other ‘diagnoses’ including ‘subjective cognitive impairment’, 

‘possible bvFTD’ and  ‘marital problems’ (table 2). 

  Progressor* 

n=35 

Non 

progressor* 

n=28 

T-test/ X2 (df)/P 

value   

OR (95% CI) P 

value 

Age, mean years (SD) 63.4 (6.67) 59.3 (6.53) 0.04 (61) 0.02 0.90 (0.84-0.99) 0.02 

Sex (% male) 62.9 78.6 1.82 (1) 0.18 2.17 (0.70-6.73) 0.18 

Symptom duration  mean years (SD) 5.06 (5.01) 3.93 (2.54) 8.60 (61) 0.28 0.93 (0.81-1.06) 0.29 

Education (%) 

Low 

Middle 
High 

  

13.8 

51.7 
34.5 

 

24.0 

56.0 
20.0 

1.82 (2) 0.40 0.57 (0.25-1.31) 0.19 

MMSE  mean (SD) 25.8 (2.79) 26.1 (2.92) 0.03 (61) 0.70 1.04 (0.87-1.24) 0.70 

FAB mean (SD) 14.0 (3.74) 14.6 (3.18) 1.15 (61) 0.50 1.05 (0.91-1.22) 0.50 

SRI median (IQR), log 11.0 (16.0) 3.00 (6.0) 0.62 (51) 0.04 0.26 (0.07-0.98) 0.047 

FBI mean (SD) 25.9 (8.35) 22.5 (9.94) 1.92 (61) 0.15 0.96 (0.91-1.02) 0.15 

MADRS  mean (SD) 10.4 (9.72) 10.5 (9.10) 0.03 (41) 0.97 1.00 (0.94-1.07) 0.97 

Gait disturbances (%) 3.23 0 0.85 (1) 1.00 0.00 (0.00-1.00) 1.00 

Tremor (%) 6.45 0 1.74 (1) 0.50 0.00 (0.00-1.00) 1.00 

Corticospinal tract disturbance (%) 6.45 0 1.74 (1) 0.50 0.00 (0.00-1.00) 1.00 

Lateralization (%) 9.68 0 2.66 (1) 0.24 0.00 (0.00-1.00) 1.00 

History of psychiatric disorder (%) 28.6 57.1 5.24 (1) 0.022 3.33 (1.17- 9.51) 0.02 

Family history psychiatric disorder 
(%)  

17.1 42.9 5.04 (1) 0.025 3.63 (1.14-11.50) 0.03 

Family history dementia (%) 37.1 35.7 0.01 (1) 0.91 0.94 (0.34-2.64) 0.91 

Rascovsky   (%)  
• Disinhibition 

• Apathy 

• Loss of empathy 

• Sterotypical behavior 

• Hyperorality 

• NPO                                                  

 
71.4 

74.3 

77.1 
62.9 

74.3 

35.3 

 
71.4 

82.1 

71.4 
39.3 

71.4 

10.7 

 
0.02 (1) 1.00 

0.56 (1) 0.46 

0.27 (1) 0.77 
3.47 (1) 0.06 

0.06 (1) 0.80 

5.06 (1) 0.03 

 
1.00 (0.33-3.00) 

1.59 (0.47-5.44) 

0.74 (0.24-2.31) 
0.38 (0.14-1.06) 

1.16 (0.38-3.53) 

0.22 (0.06-0.88) 

 
1.00 

0.46 

0.61 
0.07 

0.80 

0.03 



 

 

 

 

Progressor 

n=35 

Non progressor 

n=28 

Dementia   

Alzheimer’s disease 4 0 

Possible bvFTD 0 2 

Probable bvFTD 14 1 

Definite bvFTD 3 0 

Vascular Dementia 1 0 

Lewy Body Dementia 0 2 

Progressive Supranuclear Palsy 2 0 

Corticobasal Degeneration 1 0 

Semantic Dementia 2 0 

Other Dementias 2 1 

Psychiatric disorder   

Major Depressive Disorder 0 3 

Minor Depressive Disorder 0 1 

Bipolar Disorder 1 2 

Autism Spectrum Disorder 0 2 

Personality Disorder 1 1 

Other Psychiatric Disorders 0 6 

Other   

Subjective Cognitive Impairment 0 3 

Vascular Mild Cognitive 
Impairment 

2 0 

Marital  problems 0 3 

Neurologic disorders 2 1 

Table 2. Diagnoses after two years of follow up in patients with progression and patients without 

progression  

Legend: bvFTD= behavioral variant frontotemporal dementia 

 

 

Predictors for progression and non-progression  

Progressors were predicted by a higher total score on the SRI (OR0.26, 95% CI 

0.07-0.98) and a neuropsychological profile with executive deficits and relative 

sparing of episodic memory and visuospatial functions (OR0.22, 95% CI 0.06-

0.88). Predictors for non-progression were a positive history of psychiatric 

disorders (OR3.33, 1.17-9.51) and a positive family history of psychiatric disorders 

(OR3.63, 1.14-11.50) (table 1). The predictive value for progression of these 4 

factors together was  80.4% (p <0.05).  

 

 

 

 

 



 

 

DISCUSSION 

 

As hypothesized we found that progressors in LOF were mainly patients with a 

neurodegenerative disease, but contrary to our hypotheses a lack of progression did 

not prove a psychiatric diagnosis. In case of non-progression, several etiologies 

were found, including psychiatric disorders, marital problems and subjective 

cognitive impairment.  Tools to predict progression in LOF were stereotypy and a 

neuropsychological profile with mainly executive deficits and relative sparing of 

episodic memory and visuospatial functions.  A patients history and a family 

history with psychiatric disorders and a younger age were found to be predictors 

for non-progression.  

While it can be seen as common sense that we mainly found neurodegenerative 

diseases inour progressor group and psychiatric diseases in the non-progressor 

group, this result is interesting in the context of recent studies into progression in 

psychiatric disorders. In the last decade evidence has accumulated that besides 

neurodegenerative diseases also psychiatric disorders can have a progressive 

course.  In major depressive disorder cognitive decline and obvious hippocampal 

changes have been found, while in older bipolar patients several studies confirmed 

grey matter volume reduction and in schizophrenia changes in cortical white and 

grey matter were seen.
16

 
17

 Although indeed two patients with a psychiatric 

disorder in this LOF cohort showed progression at MRI, in general our study does 

not support these findings.  

 

The complexity of diagnostics in LOF has been emphasized and the above 

mentioned bvFTD phenocopy syndrome is one of the complicating factors.
3
 We 

limited the number of possible bvFTD diagnoses to only 4 patients due to 

diagnostics by both a neurologist and a psychiatrist already at baseline. The 

etiology of the bvFTD phenocopy syndrome was found to be variable ranging from 

mood disorders to autism and with multidisciplinary diagnostics these potential 

disorders were already accounted for. Two of these patients with possible bvFTD 

did not progress to probable or definite bvFTD (phenocopy syndrome patients). 

Interestingly, while MMSE and FAB improved, SRI and FBI worsened in these 

patients, implying an increase of reported behavioral changes by the family.  The 

majority of patients had been genetically screened (1 patient had C9ORF repeat 

expansion and 1 patient progranuline mutation) but mutations were not found in 

phenocopy cases.   



 

 

A higher score at the SRI as a predictor for progression in LOF is a new finding but 

fits previous study results on progression in bvFTD.
18

 The current study prompts 

that beyond diagnosis, in late onset frontal disturbances, stereotypy might be seen 

as an early warning sign. Progression was also predicted by a neuropsychological 

profile with executive deficits with relative sparing of memory and visuospatial 

functions. It is remarkable that although more than half of the progressors had 

another disease than bvFTD in our cohort, this neuropsychological profile 

originating from FTDC criteria still had prognostic value.
15

 These clinical markers 

together with age (mean age of progressors was 63 years, mean age of non-

progressors was 59 years) and the absence of (family) history with psychiatric 

disorders were reasonably capable to distinguish a progressive from a non-

progressive discourse.  

 

There are some limitations in this study. First of all, the diagnostic gold standard of 

two years approximates diagnostic certainty but misdiagnosis cannot be fully 

excluded.  Another limitation is an increased risk for Type I errors. In clinical 

practice the presence of progression in patients with LOF is indicative of a 

neurodegenerative disease whereas the absence of progression is in approximately 

half of patients indicative of psychiatric origin of symptoms.  Acknowledging the 

limitations, this is the first study into predictors in LOF, revealing that much can be 

gained by a focus on clinical symptoms as it can distinguish treatable conditions 

from progressive discourses. 
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the late onset frontal lobe syndrome 

and bvFTD 
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ABSTRACT 

 

Background 

Caregivers of dementia patients experience high levels of burden, especially 

caregivers of dementia patients with behavioural problems.  As intervention studies 

for these caregivers are still lacking, we conducted an explorative pilot study into 

the efficacy of  a support program.   

 

Methods 

Participants were caregivers of dementia patients affected by apathy, disinhibition 

and/or stereotypical behaviour with a FBI score of 11 or higher. Caregivers were 

randomized to the intervention or control group (both n=15). The intervention 

consisted of psychoeducation, social support and behavioural cognitive therapy and 

was given during 6 months.  Quantitative and qualitative data were collected at 

baseline and after the intervention.  

 

Results 

Increased sense of competence was found in the intervention group. Burden, 

perceived stress and depressive symptoms decreased, although not significantly 

different from the control group.  

 

Conclusions 

The sense of competence of caregivers improved by the support program and 

caregivers revealed comprehensive supportive effects.  Further research into the 

efficacy of the program, on a larger scale, is recommended.  

 

 

 

 

 

 



 

 

INTRODUCTION 

 

Caregivers of dementia patients experience high levels of physical and 

psychological stress and burden.
1,
 

2
  Research performed by health services 

research institute, Nivel, in the Netherlands revealed that 58% of informal 

caregivers runs the risk of emotional distress as a result of caring.
3
 Burdened 

caregivers reported that the majority of the problems they experience are related to 

behavioural problems in dementia patients.
4,
 
5, 

 
6
  The indelible mark of behavioural 

disturbances on the determination of burden and stress in caregivers has been  

corroborated by several studies.
7, 8

 Caregivers of patients with the behavioural 

variant of Frontotemporal dementia (bvFTD) are in particular dealing with frontal 

behavioural problems: apathy, disinhibition and/or stereotypical behaviour.
9
 

Associated with these frontal behavioural disturbances, different studies showed 

that caregiver burden in bvFTD is even higher than in Alzheimer’s Disease, with 

obvious implications for caregiver health and well-being.
10,

 
11,

 
12,

 
13

 Noteworthy, 

also other neurodegenerative diseases can cause frontal behavioural disturbances 

(apathy, disinhibition and/ or stereotypical behaviour), as can be apparent in 

semantic dementia (SD), Alzheimer’s disease (AD), progressive non-fluent aphasia 

(PNFA),  dementia with lewy bodies (DLB),  corticobasal degeneration (CBD) and 

progressive supranuclear palsy (PSP), with sizeable consequences for the 

caregivers involved.
14

 

Worldwide, efforts have been made to develop intervention programs to support 

caregivers of dementia patients.
1,
 

15
 A meta-analysis, including the results of 127 

intervention studies on dementia caregivers, showed that interventions have, on 

average, small effects on burden and subjective well-being, but that elements of 

cognitive behavioural therapy, social support and psycho-educational interventions 

had at least some positive effects on caregiver stress and depression.
16

 A lack in the 

literature exists regarding studies into support programs especially for caregivers 

dealing with dementia patients with mainly frontal behavioural problems. 

However, two small intervention studies have focused on the effects of a support 

program especially for bvFTD caregivers and had thereby a focus on behavioural 

problems. In one non-randomized study, nine patients received a program with 

cognitive appraisal and coping strategies in weekly two-hour group sessions over 

15 weeks. The intervention group had an increase in their scores of functional 

responses and thereby learned how to apply problem-solving strategies, compared 

to the control group (n=12).
17

 In the other study, performed by Mioshi and 



 

 

colleagues,  a cognitive appraisal and coping strategies program was performed, 

during 12 months.  They found greater reductions in both caregiver’s burden and 

reactions to patients’ challenging behaviours in the intervention group (n=9) 

compared to the control group (n=12).
18

  The results of these intervention studies 

are optimistic, but intervention studies especially aimed at support programs for 

caregivers of different dementia patients with frontal behavioural problems are still 

needed.  

Aware of the high levels of burden, distress and depression in caregivers of 

dementia patients dealing with behavioural symptoms,
4, 5,

 
11,

 
12,

 
13

 we set up an 

explorative pilot study on this subject. We performed a caregiver intervention 

program consisting of three elements: psychoeducation by a medical specialist, 

sharing of experiences and feelings with other caregivers (social support) and 

learning new coping strategies by behavioural cognitive therapy. Qualitative and 

quantitative data were collected to explore the possible benefits of the intervention 

program on caregiver burden, perceived stress, sense of competence and 

depression. Based on the study results future recommendations are made.   

 

METHODS  

 

Design 

In an explorative pilot study the effect of the  intervention program on caregivers of 

dementia patients with prominent frontal behavioural changes was investigated by 

means of a randomized controlled trial. Caregivers in the intervention group 

received the support program on top of care as usual and patients in the control 

group received only care as usual. The intervention program (in detail described 

below) was given in 5 sessions during a period of 6 months. Care as usual 

consisted of regular visits with a medical specialist in the context of patient’s 

treatment and case management, which is mostly coordinated by a nurse 

specialized in dementia. Within one month prior and after the intervention the 

following outcomes were measured: caregiver burden, perceived stress, sense of 

competence and depressive symptoms. A qualitative assessment was taken after the 

intervention.  

 

Subjects 

Participants were caregivers of patients affected by serious frontal behavioural 

changes due to a neurodegenerative disease (bvFTD, SD, AD, PSP, CBD, PNFA). 



 

 

Behavioural changes included apathy, disinhibition or stereotypical behaviour 

determined by a neurologist and measured with the Frontal Behavioural Inventory 

(FBI).  Only caregivers of patients with a FBI of 11 or higher were included in the 

study. Caregivers were recruited through the memory clinic of the Alzheimer 

center VUmc Amsterdam and the Old Age Psychiatry Department of GGZinGeest 

Amsterdam, the Netherlands (inpatient and outpatient) between May and August 

2014. Caregivers were either partner, sibling or child of the affected patient.  

In this pilot a total of 30 participants were included. In accordance with a double 

blind randomized controlled trial design caregivers were randomized to the 

intervention group (n=15) and the control group (n=15). Caregivers were only 

included if they reported not to suffer from a mental illness and if they were not 

receiving treatment in mental healthcare for themselves.   

 

The support program 

During a period of six months five sessions of 2 hours were given with certain 

frequency, as based upon previous literature.
19

  The intervention sessions were led 

by a community psychiatric nurse (RK) and a psychologist (AP). All 5 sessions had 

a fixed schedule with a specific theme: introduction of the frontal lobe syndrome, 

disinhibition, apathy, compulsive behaviour, and one session with an integration of 

the previous themes.  Each session started with an exchange of experiences by the 

participants for 15 minutes whereby time was reserved for social support, followed 

by an interactive presentation of the medical specialist (neurologist (YP) or 

psychiatrist(AD)) focusing on one of the themes (disinhibition, apathy or 

stereotype/compulsive behaviour) for 30 minutes. After a coffee/tea break of 15 

minutes, a case vignette of frontal behaviour challenging a caregiver was discussed 

by the psychologist using the ABC model (Action-Behaviour-Consequence) during 

20 minutes.
20,

 
21

 Participants were encouraged to discuss their own experiences, the 

psychologist aided the group in applying the ABC model to the new examples 

(approximately in 20 minutes).  In the last 20 minutes there was time for questions 

and discussing exercises for the next week. The exercises consisted of further 

implementation of the ABC model in home situations and formulating a case in the 

context of the theme of the next meeting (disinhibition, apathy or compulsive 

behaviour). 

 

Data collection 

Quantative data collection 



 

 

Within one month prior to the first session and within one month after the last 

session of the intervention all participants filled in questionnaires to measure 

caregiver burden, and indirect measurements of burden in the form of perceived 

stress, sense of competence and depressive symptoms.  In patients, the scores at 

Frontal Behavioural Inventory (FBI) and the Neuropsychiatric Inventory (NPI) 

were measured at baseline. To follow the severity of patients’ behavioural 

problems over time, FBI scores after two years of follow up were retrieved through 

chart review.   

-Caregiver burden was measured using the short Zarit Burden Interview. We used 

the Dutch version which consists of 11 items, with a higher score meaning a higher 

burden. The Zarit Burden Interview is the most widely used measure in caregiver 

research, and short versions have proven to suit clinical settings.
22,

 
23

 Caregiver 

burden was also measured using the Dutch version of the Involvement Evaluation 

Questionnaire (IEQ).
24

  The IEQ is a questionnaire developed to measure the 

burden on the family. It is widely used in studies about the burden of family 

members.
25,

 
26

 The validity and reliability of the IEQ have been studied in five 

European countries.
25,

 
26

  Questions 1 till 31 were used, which are closed questions 

with answers on a 5 point Likert scale all of which relate to the period of the last 

four weeks. The questions are divided into the following modules: attention and 

care that were spent by the caregiver, the quality of the relationship between the 

patient and the caregiver  and the concerns experienced by the caregiver. Higher 

scores indicating more burden.  

-The Perceived Stress Scale was used for measuring the perception of stress. The 

validity and reliability has proven to be satisfactory in different studies.
27

  It 

contains 10 items and each item is rated on a 5-point scale ranging from never (0) 

to almost always (4). Positively worded items are scored reversely, and the ratings 

are summed, with higher scores indicating more perceived stress.  

-The short sense of competence questionnaire (SSCQ) was used to measure the 

sense of competence experienced by the caregiver.
28,

 
29

 The SSCQ  denotes 

caregivers’ feelings of being capable of caring for a demented person and consists 

of 7 items. It has been indicated as potential for use in caregiver research in an 

evidence based European consensus on outcome measures for psychosocial 

intervention research in dementia care.
28,

 
29

 A higher score indicates a better sense 

of competence.   

-The Center for Epidemiologic Studies Depression scale (CES-D) was used to 

measure the extent of depressive symptoms in caregivers. The CES-D is widely 



 

 

used as a screening instrument for clinical depression with satisfactory reliability 

and validity.
30, 31

 The scale consists of 20 questions at a 4 point ordinal scale. The 

sum of the questions forms the total score with a high score meaning more 

depressive symptoms. A score  ≥  16 is used to determine a clinically relevant 

depression.
30,

 
31

  

 

Qualitative data collection 

Qualitative data collection consisted of evaluation forms, emails and oral 

information. In the evaluation forms caregivers were asked to answer the following 

open questions: “What was the best part of the intervention program?” and “What 

are your recommendations for future intervention programs for caregivers dealing 

with dementia patients with behavioural changes?” In the evaluation forms 

caregivers also assigned the following elements of the program with a grade 

(between 1 and 10, with a higher number indicating a better score): the given 

psychoeducation by a medical specialist, the part of sharing experiences with other 

caregivers, behavioural cognitive therapy, frequency of the meetings, duration of 

the program, the room where it was given, the course material and the accordance 

to previous expectations. Also all emails with feedback from caregivers  given 

during, and in between, the sessions, as well as oral feedback, were gathered.  

 

Statistical analyses 

Statistical analyses were performed using the Statistical Package for the Social 

Sciences (SPSS for Windows; IBM, Armonk, NY), version 21. Group differences 

on sociodemographic variables were investigated using independent t-tests,  

X²tests, F tests and Mann- Whitney-U test. Differences between groups on primary 

outcome measures were tested two-sided (alpha<0.05) using ANCOVA on posttest 

scores, with baseline scores as covariates. If a variable was not normally distributed 

log transformation was performed.  

We calculated effectsizes to get an idea of the extent of possible differences 

between the groups during the posttest. Effect sizes were calculated with the 

following formula
32

:  
                           adjusted mean control group-adjusted mean intervention group 

d=                       ---------------------------------------------------------------------------- 
                                                                      SD pooled 

  

 

SD pooled=         √   (N interventiongroup-1)SDinterventiongroup2 + (N  controlgroup- 1)SDcontrolgroup2 

                                   ---------------------------------------------------------------------------------------------------------- 
                                                             Ninterventiongroup + Ncontrolgroup 



 

 

 

SD=                     SE √ N         

An effectsize (d) of 0.5 was considered as moderate and d=0.8 was considered as 

large, according to Cohen’s d.
32

  

 

Ethical considerations 

The study was approved by the Medical Ethics Committee of the VU University 

Medical Center, Amsterdam. 

 

RESULTS 

 

Patient and caregiver characteristics 

Patients had a mean age of 66.6 years and a mean symptom duration of 6.3 years 

(table 1). The mean score at the Neuropsychiatric Inventory (NPI) was 23.6 (range 

3.0-56.0), indicating that the majority of patients had a moderate severity of 

symptoms while 9 patients had mild symptoms and 1 patient severe symptoms.  At 

baseline the mean score at the FBI in all patients was 27.6 (SD 8.3) (severe frontal 

behavioural problems) without a difference between intervention and control 

group. The mean score at the FBI retrieved from patients records after two years of 

patients’ first presentation was 28.6 (SD 16.9) in all patients, revealing that 

behavioural problems did not decrease over time (table 1).  

The most common neurodegenerative disease of patients was bvFTD (60% of 

patients). These variables, including the underlying neurodegenerative diseases, 

were not different between intervention and control group. 

Caregivers were mostly the patient’s partner (67.7%), on average 7 years younger 

(mean age of 59.6 years) and they were mainly female (73.3%). These variables 

did not differ  between the intervention and control group.   

 



 

 

Table 1. Patient and caregiver characteristics 

SD=Standard Deviation, IQR=InterQuartile Range, df=degrees of freedom, W=Mann-

Whitney U test, Education: middle= four years of low or average level secondary 

education, high= five years of high level secondary education or university degree 

 

Caregiver burden at baseline  

All caregivers showed high scores on the various instruments indicating high 

burden, perceived stress and depressive symptoms and low sense of competence. In 

the vast majority the CES-D scores were above 16 implying that caregivers had 

depressive symptoms to the extent of a clinically relevant depressive syndrome. 

The mean score at the Zarit Burden interview in both groups was also above cut off 

score of 13 indicating a high caregiver burden at baseline. At baseline, caregivers 

from the intervention and control groups did not differ regarding their mean scores 

at outcome measures (IEQ, Zarit, SSCQ, PSS and CES-D, P>0.05) (table 2). 

 

Measurements after the intervention  

Mean score at SSCQ (sense of competence) after the intervention, adjusted for 

baseline scores,  was significantly higher in the intervention group than in the 

 Total 

N=30 

Control 

N=15 

Intervention 

N=15 

Statistics  

T-test/ X
2
/ F (df) 

P value 

Patient     

Age, mean (SD) 66.6 

(8.7) 

69.6 (8.3) 63.7 (8.3) 0.93 (28) 0.06 

Symptom duration, 

median (IQR) 

6.3 

(5.4) 

7.3 (6.5) 5.4 (5.3) MW= 0.41 

Neurodegenerative 

disease,% AD 

 % bvFTD 

 % SD 

% PSP                                               

% DLB 

 

16.7 

60.0 

13.3 

6.7 

3.3 

 

20.0 

66.7 

0 

6.7 

6.7 

 

13.3 

53.3 

26.7 

6.7 

0 

 

0.24 (1) 1.00 

0.56 (1) 0.46 

4.62 (1) 0.10 

0.00 (1) 1.00 

1.03 (1) 1.00 

NPI 23.6 

(15.3) 

21.2 

(16.6) 

26.5 (13.7) 0.31 (22) 0.40 

Caregiver     

Age, mean  (SD) 59.6 

(10.5) 

60.1 

(10.1) 

59.1 (11.1) 0.91 (28) 0.80 

Gender, % male 26.7  33.3 20.0 0.7 (1) 0.41 

Living with patient, n 

(%) 

23 

(76.7) 

12 (80.0) 11 (73.3) 0.18 ( 1) 0.66 

Relationship, % partner 67.7 73.3 80 0.19 (1) 0.66 

Education, % middle 

                     % high 

43.3 

56.7 

46.7 

53.3 

40.0 

60.0 

0.14 (1) 0.71 



 

 

control group, indicating a better sense of competence in the intervention group 

after the support program (large effect). Mean scores at Zarit (caregiver burden), 

PSS (perceived stress) and CES-D (depressive symptoms) decreased in the 

intervention group, which are all in a favourable direction, although not significant 

compared to the control group. The mean score at the IEQ (measuring caregiver 

burden) increased in the intervention group, while it decreased in  the control 

group, as did the mean score on the  SSCQ (sense of competence). The mean score 

at the Zarit (caregiver burden), PSS (perceived stress) and CES-D (depressive 

symptoms) increased in the control group (table 2). 

 

Qualitative results  

Participants in the intervention group reported their experiences in between the 

sessions orally and through email. The following feedback was given: “the session 

was helpful because I recognized myself in the stories of other caregivers and it 

was effective for me that examples were given how to cope with difficult situations 

in another way”; “it was emotional but at the same time very valuable because it 

was very recognizable”; “the cognitive behavioural therapy was supportive”; “the 

main thing for me was that it is so important to accept the situation because then it 

is possible to control my own behaviour in order to learn new coping strategies that 

can reduce stress”; “I tried to apply the exercises from the behavioural cognitive 

therapy several times in daily life and it helped me to experience more control in 

daily life”.   The caregivers in the intervention group took the initiative to organise 

an additional meeting to continue sharing experiences after the last session. 

 

Evaluation of the sessions by the caregivers 

The given psychoeducation by a medical specialist was scored 7.9 out of 10, the 

part of sharing experiences with other caregivers 7.2, behavioural cognitive therapy 

8.7, frequency of the meetings 8.0, duration of the program 7.8, the course material 

7.3 and accordance to individual previous expectations 7.0 (all mean scores). 

Most caregivers (n=7) in the intervention group declared that they appreciated the 

internal support and mutual recognition between caregivers the most. The elements 

of psychoeducation and the behavioural cognitive therapy were considered as the 

most supportive part of the program by an equal number of caregivers (each n=4). 

Regarding the open question about advises for the future, most caregivers 

recommended that the intervention program should be available in an earlier stage, 

at any time when a caregiver would feel the need for it or more frequently (n=5).   



 

 

 

Table 2. Caregiver’s burden in intervention- and control group before and after intervention 

IEQ=Involvement Evaluation Questionnaire, Zarit=Short Zarit Burden Inventory, SSCQ=Short Sense of Competence Questionnaire, 

PSS= Perceived Stress Scale, CES-D=Center for Epidemiologic Studies Depression Scale  

* comparison of both groups after intervention with analysis of covariance (ANCOVA) with baseline results as covariate 

 

 

 Intervention 

group 

Δ mean 

(range) 

intervention 

group 

Adjusted 

mean (Std. 

Error) 

intervention 

group 

Control group Δ mean 

(range) 

control 

group 

Adjusted 

mean 

(Std. 

Error) 

control 

group 

Statistics*  

F (df) P 

value 

Effectsize 

 Before After   Before After     

Zarit, mean 

(SD) 

21.5 

(6.2) 

21.2 

(7.2) 

0.3 (-8 – 9) 20.68 (1.4) 19.8 

(9.0) 

20.9 

(9.6) 

-1.1 (-8 – 8) 21.35 

(1.3) 

0.12 (1) 

0.73 

0.14 

IEQ, mean 

(SD) 

77.2 

(16.8) 

78.4 

(17.0) 

-1.2 (-3 – 39) 78.18 (3.1) 71.4 

(16.7) 

66.9 

(13.5) 

4.5 (-32 – 

51) 

71.2 

(3.0) 

2.58 (1) 

0.12 

-0.71 

PSS, mean 

(SD) 

17.7 

(7.1) 

16.8 

(6.4) 

0.9 (-9  ̶   8) 16.8 (1.5) 17.2 

(8.7) 

18.1 

(8.8) 

-0.9  (-9   ̶   

8)  

18.0 

(1.4) 

0.4 (1) 

0.56 

0.23 

SSCQ, mean 

(SD) 

22.1 

(6.1) 

23.9 

(6.0) 

-1.8 (-9  ̶   10) 24.56 

(1.16) 

24.6 

(7.4) 

21.5 

(6.1) 

3.1  (-8   ̶    

9)  

20.85 

(1.1) 
5.42 (1) 

0.03 

-0.92 

CES-D, mean 

(SD) 

17.3 

(6.5) 

16.4 

(6.7) 

0.9 (-11   ̶  

14) 

16.6 (1.7) 16.9 

(7.3) 

17.2 

(8.5) 

-0.3  (-12   ̶   

9)  

17.0 

(1.6) 

0.04 (1) 

0.85 

0.08 



 

 

DISCUSSION 

 

This is the first explorative study focusing on an intervention program for 

caregivers of dementia patients dealing with frontal behavioural problems (apathy, 

disinhibition and/or stereotypical behaviour).  We found that burden and depressive 

symptoms are highly prevalent among caregivers of these patients.  An effect on 

sense of competence was found in caregivers who received the support program. 

Based on this study it annot be concluded that the support program improved the 

experience burden, perceived stress and depressed mood of caregivers who 

participated in the support program, though the results suggest  that caregivers who 

received the support experienced  also some benefit from it regarding their mood 

and perceived stress. Regarding burden a negative (non-significant) tendency was 

found in the( small) intervention group. Further research in a larger group will have 

to answer if this is a negative effect of the intervention. 

 

The improvement in the caregiver’s  sense of competence in the intervention group 

is an interesting result that confirms some previous studies about support programs 

for caregivers of dementia patients who were not specifically selected on the base 

of dealing with behavioural problems.  In a controlled study into the Meeting 

Centres Support Program which included informative meetings, discussion groups 

and social activities for caregivers of patients with mild to moderate severe 

dementia, performed in Amsterdam, the Netherlands,  a significant positive effect 

on sense of competence in caregivers was also found.
33

 A subsequent study with 

the same program implemented in other regions in the Netherlands did not confirm 

this positive effect on sense of competence.
34

 In another study, a randomized 

controlled trial (n=138), wherein also the sense of competence of caregivers of 

dementia patients was studied, this time as an outcome of  emotional and practical 

support during 4 hours a week during 10 months, no significant overall effect on 

change in primary caregiver’s competence between pre- and posttest was found. 

However, the subgroup of female caregivers sharing a household with the dementia 

patient showed a significantly more favorable change in sense of competence in the 

intervention group compared to the control group.
15

  It is conceivable that this 

subgroup of caregivers is indeed most sensitive to improvements on sense of 

competence by a support program, as we see in our included group of caregivers 

also more female caregivers and caregivers who live with the dementia patient 

(equally distributed in intervention group and control group).   



 

 

 

The absence of any significant group effect on the other indicators of feelings of 

burden (caregiver burden, perceived stress and depressive symptoms) is a result 

that was also found in previous research into the effectiveness of caregiver  support 

programs.  Although caregivers who participated in these programs were satisfied 

with the support and managed to go on caring longer than caregivers who did not 

receive this support, a reduction of levels of burden could hardly be proved 

scientifically.
1, 15, 

 
32

  In the study of Mioshi with an intervention program 

performed in caregivers of patients with bvFTD, significant results on levels of 

burden were measured.
19

  However, due to practical constraints, the participants in 

this study were not randomized, and the burden scores between the intervention 

group and control group differed at baseline (Zarit score of 26 in intervention 

group and 10.5 in control group at baseline) for which no correction was applied. 

As discussed by the authors, this lack of randomisation may have  limited the 

results of their study, but the positive effects are hopeful. We recommend to 

replicate a randomized controlled design to re-test if positive effects on levels of 

burden can be found. 

Another important aim of our study was the qualitative assessment of the 

intervention and to summarize recommendations for future caregiver interventions. 

After the intervention caregivers turned out to have high levels of satisfaction and 

they reported the various positive benefits in daily life. The appreciation of the 

three elements of this intervention, as was apparent in the  psychoeducation, 

cognitive behavioural therapy and social support, are corroborating suggestions 

made by previous intervention studies and seem to be applicable in future 

studies.
16,

 
35,

 
36

 Regarding recommendations made by caregivers themselves, an 

extension of the availability of the intervention program was suggested, either in an 

earlier stage of the disease or during a longer period. We recommend to test this on 

a larger scale in future studies.   

At the same time, the question arises if the applied quantitative indicators of 

feelings of burden, such as perceived stress and depressive symptoms, are the most 

relevant and discriminating outcome measures in research into support programs 

for caregivers, or that more  attention should be paid to other aspects that are 

crucial in well-being of caregivers and that can strengthen their coping strategies. 

In a recent study about the European skills training and reskilling (STAR) project, 

consisting of an online dementia care training both for informal and formal 

caregivers of dementia patients, significant effects were found on positive attitudes 



 

 

of caregivers to dementia, and on empathic concern.
37

 It was found that after 

following the course caregivers became better able to view situations from 

another’s perspective (eg, a person with dementia) and that they showed more 

sympathy and concern, which may help them to provide better care for people with 

dementia.
37

 This advocates that future research also takes into account outcome 

measures on approaches of caregivers regarding the relative with dementia and on 

empathy as well, as this may determine the well-being and coping skills of 

caregivers.  

 

There are some limitations in this study. First of all, with a total number of 15 

included patients per group we had a small sample size and therefore little 

statistical power to find significant differences between the groups. Second, follow 

up on patients behavioural symptoms was performed, but not exactly during the 

time of the intervention. However, severity of behavioural problems in patients did 

not decline over time whereby improvements in caregivers cannot be explained by 

a decrease of behavioural problems in patients. For a future effect study we 

therefore recommend to perform a randomised controlled trial  in a larger sample 

of caregivers with a follow up on severity of patients symptoms.  

 

Acknowledging the limitations,  this  first explorative pilot study for caregivers of 

dementia patients with behavioural changes, indicates the challenge and need for 

an effective intervention program in this highly burdened group of caregivers. We 

found a controlled effect on sense of competence in caregivers who received the 

support program, which  consisted of psychoeducation, social support and 

behavioural cognitive therapy. Further research, on a larger scale, should conclude 

on the effectiveness of the support program for caregivers of early onset dementia 

patients with frontal behavioural changes. 
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ABSTRACT 

 

Objective  

To provide a systematic overview of pharmacological interventions in the 

symptomatic treatment of behavioral variant of frontotemporal dementia (bvFTD), 

and thereby clinical guidance. 

 

Methods  

Medline (Pubmed), Embase & PsycINFO were searched systematically for all 

reports on pharmacological interventions for bvFTD published between 1970 and 

2017, by using key indicators and relevant terms. Studies on pharmacological 

interventions in bvFTD were included if an objective outcome of the efficacy of 

the intervention on the symptoms of bvFTD was provided. We described the 

efficacy of pharmacological interventions by relevant symptom profiles according 

to the FTDC-criteria: Apathy, Disinhibition, Lack of empathy or sympathy, 

Hyperorality, Stereotypical behavior and Executive dysfunction. In addition, we 

explored the effect on depression because of the high prevalence of depressive 

symptoms in bvFTD. 

 

Results  

Twenty-three studies were included with 12 randomized controlled trials, 8 open-

label studies and 3 case series reporting on 583 patients. 17 of the 23 studies were 

published in the past decennium and 16 described pharmacological interventions 

that improved symptoms in bvFTD. Based on the NPI measurement Trazodone has 

the greatest effect on the general symptoms of bvFTD followed by Rivastigmine 

and Citalopram. 

 

Conclusion  

This systematic review provides an overview of  the pharmacological interventions 

that can be used to treat the main symptoms in bvFTD and gives thereby a solid 

guideline for clinical practice. Future research is needed to investigate 

pharmacological interventions for bvFTD by using a validated outcome as NPI to 

establish robust evidence for adequate symptomatic treatment. 

  



 

 

INTRODUCTION 

 

The behavioral variant of frontotemporal dementia (bvFTD) is the most prevalent 

form of FTD and is associated with progressive degeneration of the frontal lobes, 

anterior temporal lobes or both. 
1
 

2
 It is the second most common early-onset 

dementia after Alzheimer's disease (AD). 
3
 

4
 

5
 Progressive changes in social 

behavior, such as emotional disengagement and socially inappropriate responses or 

activities affect the personal identity of the patient with bvFTD, which has 

profound implications for the patient and family members. 
6
 
7
  

There are several pathways in the pathogenesis of bvFTD and it is hypothesized 

that abnormal tau protein or TAR-DNA binding protein 43 (TDP-43) aggregates in 

bvFTD. Therapy specifically focusing on cure of bvFTD is still lacking, more 

specific no treatment has been described so far in which aggregation of abnormal 

tau or TDP-43 is inhibited. 
8
 

9
 Promising treatments aimed at reduction of beta-

amyloid aggregation, thereby reversing the pathological mechanism of Alzheimer’s 

disease, are not effective in the treatment of FTD. 
10

  

As there is still no cure for bvFTD, pharmacological treatment is focused on 

managing the symptoms. Relieve of behavioral symptoms may improve the quality 

of life of bvFTD patients and their relatives.
3
 

11
 As many bvFTD patients are 

suffering from depressive symptoms, a reduction of depression also seems 

profitable. 
12

 
11

  

Three previous systematic reviews into the effect of pharmacological therapeutics 

in bvFTD have been performed.
13

 
14

 
15

 These systematic reviews all included 

randomized controlled trials (RCTs), while the first performed systematic review in 

this field 
13

 also included open label studies and case reports, and the latest 

systematic review 
15

 included open label studies besides RCTs. All previous 

systematic reviews described improvement in behavioral symptoms in bvFTD with 

serotonergic antidepressants. Preliminary evidence also supported a possible 

usefulness of dopaminergic compounds including Selegiline and 

Dextroamphetamine. 
13

 
14

 
15

 These previous systematic reviews provided a solid 

overview of the effect of pharmacological interventions in bvFTD, however a 

systematic summary of the effect of pharmacological interventions on specific 

symptom profiles of bvFTD including apathy, disinhibition, stereotypy, 

hyperorality, lack of empathy and executive dysfunction has not been performed 

yet. Previous systematic reviews were focused at performing an overview of the 

effect of specific drugs or pharmacological subgroups.   This systematic review 



 

 

aims to give an updated overview of the effect of pharmacological interventions on 

symptom profile in bvFTD, not limited to randomized controlled trials but also 

including open label studies and case series, as they can be very informative in the 

explorative phase of treatment options of bvFTD. It could be of great importance 

that clinicians are provided with as much relevant and updated information as 

possible in this pioneer stage of evidence based interventions to improve 

symptomatology in bvFTD. The key strength of this systematic review is to 

provide a guidance of clinical management focusing on symptom profile according 

to the FTDC criteria: Apathy, Disinhibition, Lack of empathy or sympathy, 

Hyperorality, Stereotypical behavior and Executive dysfunction.
16

 Since depression 

is a well-known comorbidity in bvFTD with comprehensive effect on caregivers, 

we also report the effect of pharmacological interventions on depressive symptoms 

in bvFTD.
17

 
11

 Lastly, we summarize pharmacological interventions that have no 

effect on the symptoms of bvFTD.  

 

 

METHODS 

 

Search strategy  

We used three databases: Medline (Pubmed), Embase & PsycINFO, to perform a 

search evaluating the pharmacological interventions for bvFTD by using key 

indicators and relevant terms. The search was completed on 9 September 2016. 

Articles were retrieved by using the following Medical Subject Heading (MESH) 

terms, ‘’Frontotemporal Dementia"[Mesh] and "Drug Therapy"[Mesh]. In addition, 

keywords and synonyms of ‘’Frontotemporal Dementia’’ and ‘’ Drug Therapy’’ 

from journal article titles and abstracts were searched. The use of free text terms in 

title and abstract (tiab) resulted in a search term as follows: "Frontotemporal 

Dementia"[Mesh] OR frontotemporal dementia* [tiab] OR fronto-temporal 

dementi* [tiab] OR pick disease* [tiab] OR pick's disease* [tiab] OR 

"Frontotemporal Lobar Degeneration"[Mesh] OR frontotemporal lobar 

degeneration* [tiab] OR frontotemporal lobe degeneration* [tiab] OR fronto-

temporal lobar degeneration* [tiab] OR fronto-temporal lobe degeneration* [tiab] 

OR (FTD [tiab] AND (dement* [tiab] OR degeneration*[tiab])))) AND ("Drug 

Therapy"[Mesh] OR drug therap* [tiab] OR drug treatment* [tiab] OR "drug 

therapy" [Subheading] OR pharmacotherap* [tiab] OR pharmacologic therap* 

[tiab] OR pharmacological therap* [tiab] OR pharmacological treatment* [tiab] 



 

 

OR pharmacological strateg* [tiab] OR pharmacological management* [tiab] OR 

"Serotonin Uptake Inhibitors"[Mesh] OR SSRI* [tiab] OR serotonin uptake 

inhibitor* [tiab] OR serotonin reuptake inhibitor* [tiab] OR serotonin re-uptake 

inhibitor* [tiab] OR "Serotonin Uptake Inhibitors" [Pharmacological Action].  

 

Study selection 

For this systematic review, certain inclusion and exclusion criteria were 

established.  This review only included studies that performed pharmacological 

interventions. These studies had to provide an objective outcome of the efficacy of 

the intervention on the symptoms of bvFTD, such as Neuropsychiatric Inventory 

(NPI) or Frontal Behavioral Inventory (FBI).  

We excluded studies that were not related to our review based on the following 

exclusion criteria:          1. Studies not including bvFTD patients, 2. Studies with a 

non-pharmacological intervention, 3. Studies in non-humans, 4. Studies with a 

sample size less than 3 patients. 5. Studies written in languages other than English. 

5. Studies focused at the effect of discontinuation of medication or tolerability of 

medication. 

All citations of this search were firstly registered in an Endnote database. The 

citations were scanned for duplicates based on overlapping authorship, study 

description, number of participants and participant characteristics. Hereby, 

overlapping studies based on these characteristics were then removed. 

Next, one reviewer (CT) screened the citations on title and abstract to determine if 

it should be included within the systematic review. Citations that were certified as 

ineligible were subsequently scanned by a second reviewer (FG) to ensure that no 

potentially relevant citations were excluded. Lastly, full-text articles were obtained 

and reviewed to determine whether the articles were in accordance with the 

predefined inclusion criteria.  

 

Data extraction 

All data were extracted from the eligible full-text articles. In this process, 

Microsoft Access was used as a storage database for the extracted data. The 

extracted data was categorized by the features of the study including: information 

of the study design, participants, drug used in study, duration of study and outcome 

of study.  

 

 



 

 

Data analysis 

Microsoft Access database included all eligible studies with the pharmacological 

treatment of bvFTD sorted by drug type, by dose, by methodology and by outcome. 

This database was then reviewed and compared by the symptoms of bvFTD, drug 

type and effectiveness of the medication, with NPI as main outcome. The NPI 

consist of 12 different elements, including Apathy, Disinhibition (Irritability, 

Agitation/Aggression), Hyperorality (Eating change) and Stereotypical behavior 

(Aberrant motor behavior), Depression (Anxiety) and Others (Delusions, 

Hallucinations, Sleep behavior change, Euphoria). We reviewed all studies with 

NPI measurements and organized the results for each symptom category per study 

(see Table 2 Results).  

 

Quality assessment of included studies 

Methodological quality was assessed by FG and CT using the Cochrane risk of bias 

tool.
18

 The Cochrane risk of bias tool includes seven domains:  random sequence 

generation, random allocation concealment, blinding, incomplete outcome data, 

selection outcome reporting, and other sources of bias. A judgement relating to the 

risk of bias was assigned for each entry in terms of ‘low’, ‘high’, or ‘unclear’ risk. 

Although not affecting the inclusion or exclusion of studies, the above domains 

were used to generate an overall quality score. Studies were rated as strong if they 

had no high risk of bias on any of the bias domains or if they had a maximum of 

one domains with ‘unknown’ risk of bias. A study was rated as moderate if 1 of 2 

domains had a high risk of bias or if there were more than 2 domains with 

‘unknown’ risk of bias. All other studies were rated as weak, implying that more 

than 2 domains had a high risk of bias. 

 

Ethical considerations 

This study has not been sponsored by medical health care institutes or 

pharmaceutical companies and none of the authors are currently affiliated with 

pharmaceutical institutes.  

 

RESULTS 

 

Systematic search 

A total of 1476 citations were retrieved by our search strategy (see also Figure 1 

Flow diagram). After the analysis for duplications, 224 citations were excluded 



 

 

and 1252 citations remained. Within these 1252 citations, we retrieved 372 

citations from Pubmed, 698 from Embase and 182 from PsycINFO.  Next, 1204 

citations were excluded after the titles and abstracts were reviewed, since it did not 

meet the inclusion criteria.  Full-text copies of 23 potentially relevant citations 

were then obtained and reviewed (Figure 1). 

 

Types of studies 

Nearly all studies were published in the past decennium, except for 5 studies. Ten 

studies were employed in Europe, eight in the United States, two in Canada, two in 

Japan and one in China. Of all 23 studies in this systematic review, 12 were 

randomized controlled trials, 8 were open-label studies and 3 were case series 

(table 1).  

 

Methodological quality 

Of the included studies, methodological quality was rated as weak for 56.5 %, 

moderate for 26.1 %, and strong for 17.4 %.
18

 (table 2) 

 

Overall sample 

The 23 published reports provided information on 583 patients (Table 1). Patients 

in the studies were diagnosed with (bv)FTD, according to either the Neary criteria 

or Lund-Manchester group criteria, except for nine studies, in which the diagnosis 

criteria were unclear. Only three studies also included patients with Primary 

Progressive Aphasia (PPA) or Semantic dementia (SD). The mean age of patients 

in all studies ranged from 54.4 year to 78.5 years. The sample size ranged from 3 to 

76.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
       Figure 1.  Flow Diagram of the study

Records identified through database 

searching 

(n = 1476) 

(PM = 475, Em = 816, PI = 

185) 

Records after duplicates removed 

(n = 1252) 

(PM = 372, Em = 698, PI = 

182) 

 Title & Abstract screened, Full-text 

article is screened if not clear 

(n =  1252) 

Records excluded (n = 1204) 

 Not including bvFTD (n=365) 

 Non-pharmacological 

interventions (n=284) 

 Non-humans trials (n=359) 

 Sample number: < 3 (n=184) 

 Medication discontinuation or 

tolerability studies (n=12) 

 

Studies included in qualitative 

synthesis 

(n = 23) 



 

 

 

Table 1. Study information  

Med=Medication group, Control=Control group, Measure=Measurement, Incl=included patients, mg/d = milligram per day; Treat period=treatment period, IU = International Units, RCT = 

Randomized controlled trials, bvFTD = behavioral variant frontotemporal dementia; SD = Sematic dementia, FAB = Frontal Assessment Battery; NPI = Neuropsychiatric Inventory; SRI = 

Stereotypy Rating Inventory; FBI = Frontal Behavioral Inventory; CGIS = Clinical Global Impression of Severity; CGIC = Clinical Global Impression of Change; CBIC(-Plus) = Clinician's 

Interview-Based Impression of Change (plus caregiver); MMSE = Mini Mental State Examinations; CANTAB = Cambridge Neuropsychological Test Automated Battery; IRI = Interpersonal 

Reactivity Index, CBI = Cambridge Behavioral Inventory; AES-C = Apathy Evaluation Scale; ADAS-cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale; MDRS = Mattis Dementia 

Rating Scale; ZBI = Zarit Caregiver Burden Interview; DAD = Disability Assessment for Dementia; BEHAVE-AD = Behavioral pathology in Alzheimer's disease; RMET = Reading the Mind in 

the Eyes Test 

 

 

Reference Med Control Dosage Method n Duration Diagnosis Measure Outcome 

Callegari et al, 

2016 

Agomelatine Melatonin 50 mg/d RCT 24 20 weeks bvFTD FAB / NPI No significant difference in FAB and NPI-D & 

Improvement in AES-C and NPI-A 

Herrmann et 

al, 2012 

Citalopram - 40 mg/d Open 

label  

15 6 weeks FTD (Neary) NPI Significant improvement of NPI and FBI 

Furlan et al, 

2014 

Clomipramine - 20 - 175 mg/d Case 

series 

3  bvFTD  Improvement in behavioral symptoms 

Huey et al, 

2008 

Dexamphetam Quetiapine D: 20 mg/d                              

Q: 150 mg/d 

RCT 8 9 weeks bvFTD NPI Significant improvement in NPI 

Ikeda et al, 

2004 

Fluvoxamine 

maleate 

- 50 - 150 mg/d Open 

label  

16 12 weeks FTD & SD SRI Significant improvement in NPI and SRI  

Kertesz et al, 

2008 

Galantamine Placebo 8 - 24 mg/d RCT 36 26 weeks FTD / PPA 

(Neary) 

FBI / CGI-S No significant differences in FBI and CGI-S 

Devanand et 

al, 2017 

Lithium - 300 - 600 mg/d Case 

series 

3  FTD CGIS / CGIC Improvement in behavioral symptoms 

Boxer et al, 

2009 

Memantine - 20 mg/d Open-

label  

43 26 weeks FTD NPI / FBI Improvement in total NPI at week 16 and not at 

week 26 

Boxer et al, 

2013 

Memantine Placebo 20 mg/d RCT 76 26 weeks bvFTD / SD 

(Neary) 

NPI / CGIC No significant difference in NPI  or CGIC and 

Worse neuropsychological performance 

Diehl-Schmid 

et al, 2008 

Memantine - 20 mg/d Open-

label  

16 6 months FTD Lund 

Manchester 

CIBIC / NPI / 

FBI 

No significant difference in NPI and FBI, 

significant increase in ADAS-cog  

Gu et al, 2015 Memantine - 2x 10 mg/d Open 

label 

study 

76 3 years bvFTD MMSE Worsening on all scales in cognitive and 

behavior performance 

 

Reference Med Control Dosage Study 

type  

assess

ment 

Incl Treat 

period 

Diagnosis Measure Effect 

 

 

 



 

 

 

Table 1. Study information  

Med=Medication group, Control=Control group, Measure=Measurement, mg/d = milligram per day; IU = International Units, RCT = Randomized controlled trials, bvFTD = behavioral variant 

frontotemporal dementia; SD = Sematic dementia, FAB = Frontal Assessment Battery; NPI = Neuropsychiatric Inventory; SRI = Stereotypy Rating Inventory; FBI = Frontal Behavioral Inventory; 

CGIS = Clinical Global Impression of Severity; CGIC = Clinical Global Impression of Change; CBIC(-Plus) = Clinician's Interview-Based Impression of Change (plus caregiver); MMSE = Mini 

Mental State Examinations; CANTAB = Cambridge Neuropsychological Test Automated Battery; IRI = Interpersonal Reactivity Index, CBI = Cambridge Behavioral Inventory; AES-C = Apathy 

Evaluation Scale; ADAS-cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale; MDRS = Mattis Dementia Rating Scale; ZBI = Zarit Caregiver Burden Interview; DAD = Disability 

Assessment for Dementia; BEHAVE-AD = Behavioral pathology in Alzheimer's disease; RMET = Reading the Mind in the Eyes Test 

Reference Med Control Dosage Study 

type 

outco

me 

assess

ment 

Incl Treat 

period 

Diagnosis Measure Effect 

 

 

 

Swanberg et al, 

2007 

Memantine Placebo 2x 10 mg/d Case 

series 

3 3 months FTD NPI Improvement in NPI 

Vercelletto et 

al, 2011 

Memantine  2 x 10 mg/d RCT 49 1 year bvFTD 

(Neary) 

CIBIC-Plus No significant difference in CIBIC-Plus, MMSE, 

MDRS, NPI, ZBI, DAD 

Significant difference in FBI  

Rahman et al, 

2006 

Methylphenid

ate 

Placebo 40 mg (1x) (R)CT 8 1 - 2 

weeks 

FTD Lund 

Manchester) 

MMSE / 

CANTAB 

Improvement in behavioral symptoms 

Finger et al, 

2015 

Oxytocin Placebo 2 x 24, 48 or 72 

IU 

RCT 23 1 week bvFTD / SD 

(Neary) 

NPI / FBI / 

IRI 

Significant improvement in NPI, FBI and IRI 

Jesso et al, 

2010 

Oxytocin Placebo 24 IU (1x) RCT 20 3 weeks bvFTD 

(Neary) 

Emotion 

recognition 

Significant improvement in NPI  

Deakin et al, 

2004 

Paroxetine Placebo 40 mg/d RCT 10 9 weeks FTD (Neary) NPI / CBI No significant difference on NPI & CBI 

Moretti et al, 

2002 

Paroxetine Piracetam Pa: 20 mg/d                             

Pi: 1,200 mg/d 

RCT 16 14 months FTD Lund 

Manchester 

MMSE Improvement in NPI and BEHAVE-AD  

Moretti et al, 

2004 

Rivastigmine - 3 - 9 mg/d Open 

label 

study 

40 12 months FTD Lund - 

Manchester 

NPI Significant improvement in NPI  

Pardini et al, 

2015 

Souvenaid Placebo 125 ml/d Proof of 

concept 

26 24 weeks bvFTD NPI / FAB Significant improvement in NPI RMET and 

CGI-S 

Lebert et al, 

2004 

Trazodone AP 150 mg/d RCT 26 12 weeks FTD Lund 

Manchester 

NPI Significant improvement in NPI 

Lebert et al, 

2006 

Trazodone Placebo 300 mg/d Open 

label 

study 

26 3 years FTD Lund 

Manchester 

NPI Significant improvement in NPI  

Kimura et al, 

2010 

Yokukansan - 7,5 g/d Open 

label 

study 

20 4 weeks FTD (Neary) NPI Significant improvement in NPI and SRI  



 

 

Studies reporting effect on symptoms 

Apathy 

Seven studies reported the effect of medication on apathy: Agomelatine, 
19

 
20

 

Memantine,
21

 Oxytocin,
22

 
23

 Souvenaid,
24

 and Yokukansan.
25

 Five studies were 

randomized controlled trials, one was an open label study and one was a case 

series, including in total 124 patients. 

Twenty-four patients were randomized to either agomelatine (50 mg /day) or 

sustained release melatonin (10 mg/d) for 10 weeks.
19

 The latter patients switched 

to agomelatine for an additional 10 weeks. Apathy, measured with Apathy 

Evaluation Scale clinical version (AED-C), was significantly decreased in the 

group receiving agomelatine, also in the patients that switched from melatonin to 

agomelatine. This study supports that agomelatine can be an effective treatment for 

apathy in bvFTD. 

In 8 patients 20 mg of dextroamphetamine was compared to 150 mg of 

quetiapine.
20

 A significant effect of dextroamphetamine was seen on the total NPI, 

including the NPI subscale for apathy. 

In a case series three bvFTD patients improved on the total NPI score with 

memantine (twice 10 mg/d), with a most notable improvement in agitation, apathy 

and anxiety.
21

  

Oxytocin was examined by two separate RCT studies, one prescribed three doses 

of intranasal Oxytocin (24, 48 and 72 IU) or placebo twice daily for 1 week to 23 

patients
22

 and in the other study  twenty patients received a single dose of 24 IU of 

intranasal oxytocin or placebo.
23

 Both studies observed a positive effect of 

Oxytocin on the Neuropsychiatric Inventory (NPI) and Frontal Behavioral 

Inventory (FBI), with a reduction of levels of apathy. 

In a proof of concept study twenty-six patients with bvFTD were randomized to 

Souvenaid (125 ml/d) or placebo with a cross-over after 12 weeks.
24

 There was a 

significant improvement for both NPI and RMET scores in the Souvenaid group. 

The overall NPI score for the Souvenaid group decreased, including NPI apathy, 

whereas NPI scores remained stable in the placebo group. 

Twenty patients received a daily dosage (7,5 mg/d) of Yokukansan for 4 weeks in 

an open label study.
25

 All patients completed the trial and the NPI score improved 

significantly in 90% of the patients, with an overall decrease of 13.4 points. Several 

NPI subscale decreased significantly, such as NPI apathy. 

 

 



 

 

Due to the variability in study duration and lack on specific outcome reports, it is 

not possible to conclude which is best for the effect on apathy. 

 

Disinhibition (Including: Agitation, Aggression, Irritability) 

Twelve studies examined the effect of medication on disinhibition, including 

Citalopram,
26

 Dexamphetamine,
20

 Lithium, 
27

 Memantine, 
21

 Methylphenidate, 
28

 

Oxytocin, 
22

 
23

 Paroxetine,
29

 Rivastigmine,
30

 Souvenaid,
24

 Trazodone
31

 and 

Yokukansan.
25

 Within these studies, 7 studies were randomized controlled trials, 3 

were open labels studies and 2 were case series. These studies examined a total of 

208 patients. 

Eleven of the studies observed a positive effect of medication on disinhibition, 

whereas one study showed a negative side effect of medication, with an increased 

level of hypersexual behavior after the treatment of Oxytocin.
22

 Of the eleven 

studies that observed a positive effect, four showed improvement on general 

disinhibition, 6 of the medication showed improvement on agitation, 2 on 

aggression, 5 on irritability and 1 on betting behavior.  

Four studies reported outcome on general disinhibition. Fifteen bvFTD patients 

received a single dose of citalopram (30 mg), to assess central serotonergic 

function, followed by a 6-week treatment with a daily dose of Citalopram.
26

 A 

significant decrease was found in the total NPI score and in several NPI subsets, 

such as NPI disinhibition. Additionally, there was a significant decrease in FBI 

scores over the 6-week period, with a decrease of FBI-Disinhibition. 

In eight bvFTD patients treated with dexamphetamine, a positive effect was 

observed for disinhibition (see also Apathy).
20

 A significant effect of 

dexamphetamine was seen on the total NPI (p=0.05), with a reduction of 2.4 points 

in NPI-Disinhibition.  

A great improvement was observed in 20 patients treated with Yokukansan, with 

an overall NPI score reduction of 13.4 points (see also Apathy).
25

 Several 

behavioral symptoms improved significantly, such as NPI-Disinhibition 

(p=0.0164) and NPI-Agitation (p=0.0018). 

Treatment with Souvenaid showed a significant improvement in 26 patients for 

both NPI and RMET scores in bvFTD (see also Apathy & general Disinhibition).
24

 

The overall NPI score decreased with 4.2 points for Souvenaid



 

 

Table 2. Cochrane Collaboration’s tool for assessing riks of bias  

Higgins, J. P. T., Altman, D. G., & Sterne, J. (2011). Chapter 8.5 The Cochrane Collaboration’s tool for assessing risk of bias. The Cochrane Collaboration. Higgins JPT, 
Green S, In: Cochrane Handbook for Systematic Reviews of Interventions. Version, 5(0). Legend: + = Low risk of bias,   -  = High risk of bias, ? = Unclear risk of bias 

 

 

 

 

Reference 

Random 

sequence 

generation 

Allocation 

concealent 

Blinding of 

participants and 

personnel 

Blinding of 

outcome 

assessment 

Incomplete 

outcome data 

Selective 

reporting 

Other bias 

Callegari et al, 2016 + + + ? + + ? 

Herrmann et al, 2012 - - - - + - ? 

Furlan et al, 2014 - - - - + - - 

Huey et al, 2008 + - + ? + - ? 

Ikeda et al, 2004 - - - - + + - 

Kertesz et al, 2008 ? ? + + + + ? 

Devanand et al, 2017 - - - - + - - 

Boxer et al, 2009 - - - - + + + 

Boxer et al, 2013 + + + + + + ? 

Diehl-Schmid et al, 
2008 

- - - ? + + + 

Gu et al, 2015 - - - - ? + ? 

Swanberg et al, 2007 - - - - ? - - 

Vercelletto et al, 2011 + + + + + + + 

Rahman et al, 2006 + ? + ? ? + ? 

Finger et al, 2015 + ? + ? + + - 

Jesso et al, 2010 + ? + ? + + ? 

Deakin et al, 2004 + ? + + ? + - 

Moretti et al, 2002 ? ? - - + + - 

Moretti et al, 2004 - - - - + + - 

Pardini et al, 2015 + + - - + + - 

Lebert et al, 2004 ? ? + ? + + - 

Lebert et al, 2006 - - - - + + - 

Kimura et al, 2010 - - - - + + - 



 

 

Reference Medication NPI 

score 

Apathy Disinhibition E Hyperorality Stereotyp. Depression Others 

Herrmann et al, 2012 Citalopram - 14*   Disinhibition* 

 Irritability* 

    Depression*  

Huey et al, 2008 Dexampheta

mine 

*  (2,8 points)  Disinhibition      

Ikeda et al, 2004 Fluvoxamine 

maleate 

- 11.0*      Aberrant 

behavior* 

(3.6 points) 

  

Devanand et al, 2017 Lithium    Aggression 

 Agitation 

     

Boxer et al, 2009 Memantine =        

Boxer et al, 2013 Memantine =        

Diehl-Schmid et al, 

2008 

Memantine =        

Swanberg et al, 2007 Memantine    Agitation     Anxiety  

Vercelletto et al, 2011 Memantine =        

Finger et al, 2015 Oxytocin - 5,81        

Jesso et al, 2010 Oxytocin - 3.9*   Disinhibition   Hyperorality   Depression  

Deakin et al, 2004 Paroxetine =        

Moretti et al, 2002 Paroxetine - 8,25*    Aggression   Hyperorality   Depression  Sleeping 

disorders Moretti et al, 2004 Rivastigmine - 15,1*   Agitation* 

 Irritability* 

  Hyperorality*   Anxiety*  Delusions & 

Hallucinations* 

 Sleep 

disturbances* 
Pardini et al, 2015 Souvenaid - 4,2*  Disinhibition 

 Agitation 

 Irritability 

     

Lebert et al, 2004 Trazodone - 18,95*   Agitation 

 Irritability 

  Hyperorality   Depression  

Lebert et al, 2006 Trazodone - 20,5*        

Kimura et al, 2010 Yokukansan - 13,4* * 

 Disinhibition* 

 Agitation* 

 Irritability* 

  
 Aberrant 

behavior* 
  Delusions* 

Table 3 Results on NPI for symptom categories 

* = p<0.05 vs baseline, E=Empathy



 

 

group and was stable for the placebo group. The overall NPI score reduction was 

based on several subscales of NPI, under which NPI-Disinhibition. 

 

Agitation / Aggression 

Six studies reported specifically on agitation. Three patients with bvFTD 

presenting with agitation with or without psychotic features were treated with low-

dose (300-600 mg/d with 0,2 - 0,8 mmol/L serum) lithium.
32

 The short-term to 

intermediate-term follow up indicated that lithium was effective in treating 

agitation and other behavioral disturbances. 

In twenty patients a significant reduction was seen in the overall NPI score during 

Day 1 following oxytocin administration (see also Apathy).
23

  The improvement in 

the total NPI was driven by small reduction across multiple subscales in NPI 

including disinhibition. The effectiveness of intranasal oxytocin wore off after one 

week, because of the short half-life of oxytocin.  Sixteen patients diagnosed with 

FTD were randomized into two homogeneous groups, matched for age and 

education levels.
29

  Eight patients received Paroxetine up to 20 mg/d and eight 

patients received Piracetam up to 1200 mg twice a day for 14 months. Patients 

treated with Paroxetine showed statistically significant improvements on different 

behavioral symptoms, considering the NPI total score. The NPI total score reduced 

(p<0,05), with a reduction of aggression and agitation. In contrast, patients treated 

with Piracetam showed no improvements in any domain. 

Forty patients received Rivastigmine (3-9 mg/d) or placebo for 12 months.
30

 

Patients were manually divided into two homogenous groups, of which 20 patients 

received Rivastigmine and 20 patients placebo. The control group received 

treatment with antipsychotics, benzodiazepines and selegiline. The Rivastigmine 

group improved significantly in NPI scores (p<0,001). In contrast, the control 

group worsened significantly in NPI scores (p<0,001). Rivastigmine had the 

greatest effect on agitation. 

Treatment with Souvenaid showed a significant improvement in 26 patients for 

both NPI and RMET scores in bvFTD, with also an improvement of in agitation 

(see also Apathy & general Disinhibition).
24

  

In a case series a reduction of the overall NPI score (p<0,001) was observed in 3 

patients treated with memantine (see also Apathy).
21

 Within the subscale score of 

NPI, agitation was one of the most notable improvements. 

A gradual increased dose of Trazodone was administered to 26 patients with 

FTD.
31

 Patients started with an initial 6 days-titration period with 50 and 100 mg/d 



 

 

or matching placebo, followed by a 3 week period of 150 mg/d administration. If 

patients did not report side-effect, 300 mg/d of Trazodone was prescribed for the 

next 3 weeks. This cross-over showed a decrease of 50 % in NPI score 10 patients 

based on 4 NPI sub scales, of which agitation was one of them. 

 

Irritability 

Citalopram,
26

 Yokukansan,
25

 Trazodone,
31

 Rivastigmine
30

 and Souvenaid
24

 were 

used in different trials and demonstrated efficacy in treating irritability in bvFTD, 

measured with NPI. 

 

Abnormal risk taking behavior 

Galantamine was used in 36 bvFTD patients in a double-blind, placebo-controlled 

study.
33

 The key finding of this study was an attenuation of risk-taking and there 

were no significant side effects on memory function or executive tasks. 

 

Loss of empathy or sympathy 

Only two studies examined the effect on empathy or sympathy in bvFTD patients 

with Oxytocin
22

 and Paroxetine
29

 as medication.  

In the RCT study of Finger et al (see also Apathy & Disinhibition),
22

 results suggest 

that intranasal oxytocin may improve a subset of behavioral symptoms in bvFTD, 

including a significant improvement in expressions of empathy, resulting in 

improved patient care-giver interactions. 

In an open label study by Moretti et al (see also Disinhibition)
29

, Paroxetine 

treatment showed statistically significant improvements on different behavioral 

symptoms, with a reduction of social conduct. 

 

Hyperorality 

Six studies reported the effect of medication on hyperorality: Fluvoxamine 

maleate,
34

  Oxytocin,
23

 Paroxetine,
29

 Rivastigmine, 
30

 Trazodone
31

 and 

Yokukansan.
25

 These studies were based on 3 randomized controlled trials and 2 

open label studies, including in total 138 patient. 

Fluvoxamine maleate was administered to 16 bvFTD patients for 12 weeks. 
34

 

Dosage of Fluvoxamine ranged from 50 to 150 mg/d throughout the whole trial, 

with a mean dose of 110 mg/d. This study found a significant effect for the NPI 

and SRI total scores and revealed a significant time effect in the eating and cooking 

behaviors (p=0.020). 



 

 

Twenty patients were observed during Oxytocin administration and improvement 

in overall NPI score was seen, based on multiple subscales in NPI including NPI-

Appetite and eating disorders, with a reduction of 3.5 points (see also Apathy & 

Disinhibition). 
23

 

Sixteen patients treated with Paroxetine and statistically significant improvements 

were observed in different behavioral symptoms, with a reduction of eating 

problems (see also Disinhibition & Loss of empathy or sympathy).
29

  

Rivastigmine was used as medication for FTD in an open label study and had an 

positive effect on eating disorders, measured by NPI (see also Disinhibition).
30

 

Trazodone a reduced the total NPI score significantly, with the greatest behavioral 

benefit in severe eating disorders (see also Disinhibition).
31

 

Yokukansan treatment improved several SRI subscales significantly, such as SRI-

Eating and cooking, reduced with 1.5 points, p=0.0180 (see also Apathy & 

Disinhibition).
25

 

 

Stereotypical behavior 

Three studies examined the effect of medication on stereotypical behavior, 

including Clomipramine,
35

 Fluvoxamine
34

 and Yokukansan.
25

 These studies 

included a total number of 39 patients. 

Three cases diagnosed with probable bvFTD received a daily dosage of 

Clomipramine varying from 20 mg to 175 mg.
35

 In all three patients improvement 

in compulsive behavior was noted with administration of clomipramine.  

In 16 patients Fluvoxamine maleate was used as treatment (see also 

Hyperorality).
34

 This study found a significant effect for the NPI and SRI 

(p=0.002). Among the NPI subscales, a significant effect in aberrant motor 

behavior (p=0.001) was observed. Among the SRI subscale, a significant effect in 

roaming (p=0,010), speaking (p=0.018), movements (p=0.006) and daily rhythm 

(p=0.020) was observed.  

In an open label study with 20 patients by Kimura et al.,
25

 Yokukansan treatment 

improved several NPI and SRI subscales significantly, such as NPI-Aberrant 

behavior (2.9 points, p=0.0009) , SRI-Speaking (1.6 points, p=0.0117) and SRI-

Movements (1.5 points, p=0.0117) (see also Apathy, Disinhibition & Hyperorality). 

Depression 

Citalopram,
26

 Oxytocin,
23

 Paroxetine
29

 used in RCT and Trazodone
31

 in an open 

label study showed efficacy in treating depression in bvFTD, measured by NPI-

Depression or Cornell Scale for Depression.  



 

 

Memantine tested in a case series
21

 and Rivastigmine tested in an open label study 

showed efficacy in treating anxiety in bvFTD
30

, measured by NPI-Anxiety.  

 

Executive dysfunction 

There was no study that reported an effect on reducing executive dysfunction. 

However, two studies showed an effect of worsening in the neuropsychological and 

behavioral performance when treated with Memantine.
36

 
37

  

 

Worsening or no effect 

There are several medications that are used in clinical practice, that are found to be 

not effective for bvFTD.  

Thirty-six bvFTD and primary progressive aphasia patients were treated with 

Galantamine (8-24 mg/d) for 8 weeks.
33

 No significant improvement was observed, 

concluding that Galantamine is not effective in bvFTD. 

For 26 weeks seventy-six patients were treated with daily 20 mg of Memantine or 

placebo. No benefits of Memantine in bvFTD was found for any of the outcome 

measures, after 26 weeks of treatment.
36

 Additionally, evidence was found that 

Memantine is associated with worse cognitive performance, measured by Boston 

test of naming (BNT) and processing speed (Digit Symbol test). In the study by 

Verceletto et al.,
38

 a dosage of 10 mg or placebo was administered twice daily to 49 

bvFTD patients. None of the outcome measures showed significant differences 

between the memantine (n=23) and placebo (n=26) group, except for the FBI 

score, which was lower in the memantine group.  

 

NPI as outcome measure 

Studies reporting NPI as outcome measure showed improvement in overall NPI 

score in 14 studies and no improvement in 5 studies (Table 3). Within these 14 

studies, ten studies reported an significant improvement. Hereby, Trazodone 

showed the greatest overall NPI score reduction
31

, followed by Rivastigmine30 and 

Citalopram.26   



 

 

DISCUSSION 

 

BvFTD is a devastating disease with profound implications for the patient, family 

members and society.
39

 While there is still no cure for bvFTD, pharmacological 

interventions are tested to relieve the burdening symptoms. This systematic review 

aimed to provide an overview of RCT, open label and case series studies into 

pharmacological symptom relieving  options in bvFTD.  

We found that 4 medications tested in RCT may have a good effect on apathy, 

including Agomelatine,
19

 Dexamphetamine,
20

 Oxytocin
23

 and Souvenaid.
24

 One 

open label study with Yokukansan
25

 and one case series study with Memantine
21

 

also revealed efficacy on apathy in bvFTD. However, the results of these latter 

studies should be interpreted with caution, due to the fact that the methodological 

quality of these studies was considered as weak and several studies showed no 

effectiveness of Memantine in symptoms of bvFTD.
36

 
40

 
38

 Additionally, two 

studies showed worsening in the neuropsychological and behavioral performance 

when treated with Memantine.
36

 
37

 This leads to the conclusion that Memantine 

should not be recommended at this moment.  

Regarding disinhibition we included five types of symptoms, including general 

disinhibition, aggression, agitation, irritability and abnormal risk taking behavior. 

Six medications tested in RCT were found to have a good effect on disinhibition, 

including Trazodone,
31

  Dexamphetamine,
20

 Methylphenidate,
28

 Oxytocin,
22

 
23

 

Paroxetine,
29

 Souvenaid. 
24

 Three medications tested in open-label studies, 

Citalopram,
26

 Yokukansan
25

 and Rivastigmine,
30

 and 2 medications tested in case 

series, Lithium
32

 and Memantine,
21

 were also found to be effective. Besides 

medications that have a good effect on disinhibition, there were also medications 

that were found to increase the level of disinhibition, such as Oxytocin.
22

  Oxytocin 

for bvFTD should prescribed with caution, as hypersexual behavior can be present 

as a side effect.
22

  

Medications that were effective in increasing the level of empathy or sympathy 

were found in 2 RCT studies. These studies suggested that Oxytocin and 

Paroxetine increase the level of empathy and social behavior.
22

 
29

 

The category of hyperorality consisted of several symptoms: hyperorality, eating 

problems and eating disorders. 3 RCT tested medications: Oxytocin
23

, Trazodone
31

 

& Paroxetine
29

 and 2 open-label tested medications: Yokukansan
25

 and 

Rivastigmine
30

 showed an improvement in eating behavior. 

 



 

 

Limited research on stereotypical behavior is carried out until this moment. Only 2 

open-label studies and one case series provided results that suggest improvement in 

aberrant and compulsive behavior by use of Clomipramine, Fluvoxamine and 

Yokukansan.
35

 
34

 
25

 Further research is needed to provide more information about 

the improvement of stereotypical behavior. 

In summary, few medications were found to be effective on various symptoms of 

bvFTD: Rivastigmine,
30

  Trazodone,
31

 
41

 Yokukansan
25

 and Souvenaid.
24

 In these 

studies, according to the Cochrane risk of bias tool, the highest evidence was found 

in the study of Lebert et al. concerning Trazodone, with a moderate risk of bias.
31

 

Besides the probable effectiveness of Trazodone (explicitly on disinhibition and 

hyperorality)  this emphasizes the scarcity of pharmacological intervention studies 

in bvFTD with strong methodological quality revealing symptom relieving options 

in bvFTD.  

 

Based on the NPI measurement , we can conclude from the results of the studies 

that Trazodone has the greatest effect on the general symptoms of bvFTD, 

followed by Rivastigmine and Citalopram.
31

 
41

  
30

  
26

 

This systematic review provides actual insight in the medication that can be used to 

treat the main symptoms in bvFTD. During the three years between now and the 

next to last systematic review by Nardell et al., several medications were 

researched in randomized controlled trials on the effectiveness on bvFTD, such as 

Souvenaid and Agomelatine. Both Souvenaid and Agomelatine were found to be 

effective to several symptoms in bvFTD, including apathy and disinhibition.
14

 The 

latest systematic review was published at the time of the final phase of this study, 

which apparently limits the impact of the current study.
15

 At the same time, it 

underlines that insight in symptom relieving options in bvFTD seemed to be 

prominently needed, both from a scientific point of view as well as driven by 

clinical practice. The last systematic review
15

 concluded that with the exception of 

1 study about Paroxetine
42

 all preliminary data suggests beneficial effects of 

serotonergic antidepressants (trazodone, paroxetine, citalopram and fluvoxamine) 

regarding psychiatric symptoms in bvFTD.
15

 
42

 Besides, the positive effects of 

dopaminergic compounds (selegiline and dextroamphetamine) were described. We 

used a slightly different search strategy compared to the systematic review of Buoli 

et al., (2017) as we searched for articles in Embase instead of Isi Web of 

Knowledge and Medscape,
15

 in addition to MEDLINE and PsycINFO. Besides, in 

contrast to Buoli et al., we searched with MESH terms. Keywords and synonyms of 



 

 

‘Frontotemporal Dementia’ [Mesh] and ‘Drug Therapy’ [Mesh] were searched 

while Buoli et al., searched with ‘psychiatry’, ‘behavioral disturbances’ and 

‘treatment’. Interestingly, we can corroborate the main findings of Buoli et al., and 

did not find contrary results.  

The two most important differences with the latest systematic review in this field
15

 

is the difference in included studies and the exact aim of the study. Concerning 

included studies, in the systematic review of Buoli et al.
15

 three studies were 

included that we did not include: a study by Kimura and Takamatsu
43

 studying 

discontinuation of treatment with Donezepil concluding that discontinuation of this 

agent led to decreased NPI score, a study by Lebert and Pasquier
44

 into the effect of 

Trazodone concluding a reduction in NPI total score and a study by Moretti et al.
45

 

revealing an improvement of psychiatric symptoms in three patients with bvFTD 

with Selegiline (the last two studies were not included in our systematic review due 

to the lack of an abstract).  Contrary to the systematic review by Buoli et al.
15

 we 

included 7 studies that were not included in their work: 4 open label studies,
46

 
37

 
41

 
25

 1 case series,
32

  1 RCT 
19

  and 1 controlled trial.
28

  In addition to the conclusions 

of Buoli et al., we can conclude that also Lithium,
32

 Methylphenidate,
28

 

Yokukansan
25

 and Agomelatine
19

 might have beneficial effects regarding 

behavioral symptoms in bvFTD.   

Another important addition to the previous systematic reviews into 

pharmacological interventions in bvFTD is our focus at providing clinical guidance 

in pharmacological management based on symptom profile according to the FTDC 

criteria: Apathy, Disinhibition, Lack of empathy or sympathy, Hyperorality, 

Stereotypical behavior and Executive dysfunction. 
13

 
14

 
15

 
16

 Although descriptions 

of the pharmacological effect of agents sometimes included the effect of specific 

symptoms, previous systematic reviews have never been primarily focused at this 

clinically guidance.  

 

Our findings should be understood in the context of some limitations. Studies could 

not always be compared accurately due the following characteristics of the studies.  

First, due to the fact that there are different criteria of bvFTD over the years, 

different studies use different criteria to diagnose bvFTD. Most of the studies use 

the Neary criteria or the Lund and Manchester criteria but there are also studies in 

which the criteria were unclear. 
1
 
47

  Second, outcome measurements of changes in 

symptoms of bvFTD differ between studies, although nearly all studies used NPI as 



 

 

outcome measure. Lastly, most or all studies were sponsored by medical health 

care institutes.  

 

Researchers worldwide are working on the progress of understanding the pathology 

of bvFTD and its most adequate treatment. Due to the lack of a disease modifying 

therapy, it is still important to develop an accurate symptomatic pharmacological 

therapy. Research on symptomatic pharmacological therapy is still limited until 

this moment and further research is necessary to advance the progress in 

symptomatic pharmacological therapy. This systematic review gives a solid step in 

this process and gives an accessible guideline with an overview of the existing 

treatment of the main symptoms in bvFTD. Advancement of therapeutics and 

disease management is to be gained.  
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Summary and general discussion 

 

Driven by the clinical dilemma of the large symptomatic overlap of bvFTD and 

psychiatric disorders, the general aim of this thesis was to define clinical hallmarks 

able to discern a psychiatric origin from behavioral variant frontotemporal 

dementia in the late onset frontal lobe syndrome. We described our research on 

different aspects of the clinical overlap and differentiation of bvFTD, other 

neurodegenerative diseases and psychiatric disorders. In this section, the results of 

these research projects, implications for clinical practice and future perspectives 

are discussed.  

 

Section 1. Behavioral variant frontotemporal dementia and psychiatric 

disorders 

 

The starting point of section 1 was to describe main aspects of clinical similarities 

between bvFTD and psychiatric disorders.  In chapter 2 we investigated the 

frequency and character of DSM-IV psychiatric disorders in patients with probable 

and definite bvFTD compared to patients with possible bvFTD, other 

neurodegenerative diseases, and patients diagnosed with a psychiatric disorder, 

using MINI-International Neuropsychiatric Interview. The MINI-International 

Neuropsychiatric Interview was based on DSM-IV and ICD-10 criteria for a 

psychiatric disorder.
1
  We additionally compared psychiatric prodromes between 

these diagnostic groups.  In this research 23 patients with probable and definite 

bvFTD, 3 patients with possible bvFTD, 25 with a non bvFTD neurodegenerative 

disease and 40 patients with a clinical psychiatric diagnosis were studied. Overall 

frequency of formal current and past psychiatric disorders in patients with probable 

and definite bvFTD (21.7% current, 8.7% past) did not differ from other 

neurodegenerative diseases (12.0% current, 16.0% past) or possible bvFTD (66.7% 

current, 66.7% past), but was less than in patients with a clinical psychiatric 

diagnosis (57.5% current, 62.5% past) (P<0.01). In patients with probable and 

definite bvFTD unipolar mood disorders were most common. Contrary to our 

expectations we concluded that formally diagnosed psychiatric disorders are not 

overrepresented in probable bvFTD. This conclusion is remarkable in the context 

of previous literature reporting that 50.7% of bvFTD patients receive a prior 

psychiatric diagnosis, found by retrospective chart review.
2
 Our longitudinal study 

showed that correctly applying DSMIV and ICD-10 criteria in bvFTD gives a 



 

 

lower rate of formal psychiatric disorders in bvFTD (23.3%), and we suggested 

that psychiatric misdiagnosis in bvFTD might be reduced by strictly applying 

diagnostic criteria.  

Further we found that in probable bvFTD patients unipolar mood disorders were 

the most common psychiatric disorders (13.9%). Previous literature has already 

shown the relative high prevalence of mood disturbances in bvFTD. A recent meta-

analysis including 29 studies showed that depressive mood and its manifestations 

are recognized in approximately one third (33%) of patients with bvFTD.
3
 Striking, 

the majority of these studies about the prevalence of (comorbid) depression in 

bvFTD  were based upon reports of depressed mood only while studies into the 

prevalence of mood disorders based on formal criteria for depression are scarce.
3
 
4
 
5
  

The discrepancy between the prevalence of depressive mood in bvFTD and the 

prevalence of depressive and dysthymic disorder according to DSMIV and ICD-10 

criteria as found in our study, highlights the symptomatic overlap of bvFTD and 

psychiatric disorders. More importantly, this research suggested that the use of 

formal criteria, not only for bvFTD but also for psychiatric disorders, might act as 

one of the clinical hallmarks helpful to distinguish psychiatric disorders from 

bvFTD in an early stage.  

Chapter 3 was an overview of the prevalence of the broad spectrum of psychotic 

symptoms in bvFTD. This was the first study which was focused at psychosis in 

bvFTD beyond the well-known positive psychotic symptoms (hallucinations, 

delusions and suspiciousness/ paranoia). Besides positive psychotic symptoms we 

also studied negative psychotic symptoms (a diminution or loss of normal 

functions, e.g. reduced motivation or reduced emotion) and formal thought 

disorders (a disorganization of thought). We prospectively employed a commonly 

used and validated clinical scale which quantifies the broad spectrum of psychotic 

symptoms (Positive and Negative Symptom Scale, PANSS) in patients with 

probable and definite bvFTD (n=22) and patients with a primary psychiatric 

disorder (n=35). Despite frequent misdiagnosis with schizophrenia, we found that 

bvFTD patients are not mainly characterized by positive psychotic symptoms 

(22.7% of bvFTD patients) while negative psychotic symptoms such as social and 

emotional withdrawal and blunted affect (95.5%) and formal thought disorders 

(81.8%) were frequent. It is remarkable that the prevalence of positive psychotic 

symptoms in bvFTD differed in several studies.
6
 

7
 

8
 The frequency of positive 

psychotic symptoms we found might be associated with the amount of genetic 

mutations in the sample size, as positive psychotic symptoms have recently 



 

 

repeatedly been described in progranulin and C9ORF72 mutation carriers.
9
 

10
 

11
 

12
 

As our study contained only three patients with a genetic mutation (13.6% of 

bvFTD patients), the percentage of known genetic variants was lower compared to 

other studies (percentages of approximately 20-50% of hereditary etiologies found 

in other studies).
13

 
14

 However, besides the discrepancies in frequency of positive 

psychotic symptoms, this first study into the broad spectrum of psychotic 

symptoms in bvFTD showed that negative psychotic symptoms and formal thought 

disorders are the main overlapping psychotic symptoms of bvFTD and psychiatric 

disorders. This was highlighted by the fact that our bvFTD patients tended to have 

a lower total score at the positive subscale of the PANSS than found in studies into 

schizophrenia (respectively 9.5 in our bvFTD patients versus 18.2 in schizophrenia 

patients) but similar scores at the negative subscale. 
15

 This paragraph also showed 

that difficulty in abstract thinking and stereotypical thinking (formal thought 

disorders) differentiated bvFTD from psychiatric disorders.  The combined 

predictors “difficulty in abstract thinking”, “stereotypical thinking”, “anxiety”, 

“guilt feelings,” and “tension” explained 75% of variance in the diagnosis of 

bvFTD versus psychiatric disorders. Besides the use of formal diagnostic criteria, 

exploring the broad spectrum of psychotic symptoms in patients suspected of 

bvFTD can therefore be valuable in the differentiation of bvFTD and psychiatric 

disorders in clinical practice.  

 

Section 2. Differentiating behavioral variant frontotemporal dementia from 

other neurodegenerative diseases and psychiatric disorders  

 

In the second section we further elaborated on the clinical distinction of behavioral 

variant frontotemporal dementia from psychiatric disorders and other 

neurodegenerative diseases. Whereas deficits in social cognition have repeatedly 

been found in bvFTD, in chapter 4 we studied whether social cognition 

distinguishes bvFTD from other neurodegenerative diseases and psychiatric 

disorders in patients presenting with the late onset frontal lobe syndrome. Social 

cognition was determined by the Ekman 60 Faces test and Faux Pas test.
16

 
17

 We 

also set out to determine executive functioning, memory, 

attention/concentration/mental speed and visuospatial functioning in the diagnostic 

groups. Several previous studies already suggested that social cognition is 

markedly impaired in bvFTD when compared to healthy controls 
18

 
19

 
20

, AD 

patients and patients with a psychiatric disorder but the comparison was never 



 

 

completed within the symptom profile of the frontal lobe syndrome.  We found that 

besides bvFTD, also patients with other neurodegenerative diseases and psychiatric 

disorders presenting with frontal symptoms had impaired social cognition, but even 

with overlapping symptomatology, total scores at Ekman 60 Faces test were 

significantly lower in bvFTD than in other neurodegenerative diseases and 

psychiatric disorders.  We found that Faux Pas did not discriminate between the 

diagnostic groups. It is conceivable that Faux Pas is a more sensitive method for 

measuring social cognition while Ekman 60 Faces test is a more specific method.
21

 
22

 Ekman 60 Faces test explained 91.2% of the variance of psychiatric disorders 

and other neurodegenerative diseases versus bvFTD. We therefore suggested 

Ekman 60 Faces test as a valuable test to endorse clinical differentiation of bvFTD 

from other neurodegenerative diseases and psychiatric disorders.  

One of the most striking results of this research was the finding that despite the 

association of social cognition with all other cognitive domains (executive 

functioning, memory, attention/concentration/tempo and visuospatial functioning), 

the other cognitive domains except visuospatial functioning did not differentiate 

between diagnostic groups. The current bvFTD criteria emphasize the impairment 

of executive functioning in neuropsychological tests in bvFTD
23

, whereas the 

results we found suggest that social cognition measured by Ekman 60 Faces test 

might even be more useful.  

The research described in section 2, chapter 5, focused at the diagnostic value of 

clinical variables and additional investigations to distinguish between psychiatric 

disorders and bvFTD.  We found that the variables male gender, absence of 

stereotypy based on a low score on the Stereotype Rating Inventory (SRI), and the 

presence of depressive symptoms with high scores on the Montgommery Asperg 

Depression Rating Scale (MADRS) had good discriminating abilities for 

psychiatric disorders versus bvFTD (86%). We found that normal neuroimaging 

only slightly increased the diagnostic value for a psychiatric disorder versus 

bvFTD to 88.4%. Although depression and apathy are overlapping concepts, the 

MADRS focuses on symptoms specific for depression and may therefore be useful 

especially in diagnosing depression as comorbidity in bvFTD or as an alternative 

diagnosis of depression. Apathy is considered a bvFTD symptom, and may be 

misdiagnosed as major depression, as also discussed in chapter 3 While MADRS 

may point to a psychiatric diagnosis in patients suspected of bvFTD, it is 

conceivable that a measuring instrument only focused at apathy would be 

indicative for a bvFTD diagnosis but this has not been studied so far. This chapter 



 

 

suggested that in patients with a late-onset frontal lobe syndrome psychiatric 

diagnoses can be established at a high accuracy based on clinical phenotyping and 

that the presence of stereotypy might be seen as another hallmark to differentiate 

bvFTD from psychiatric disorders. 

 

Section 3. Disease course in late onset frontal lobe syndrome 

 

In section 3 we studied different aspects of disease course in the late onset frontal 

lobe syndrome. Patients with the benign bvFTD phenocopy syndrome were a first 

focus of interest, because of their remarkable disease course, as described in 

chapter 6.  

As previously mentioned, in 2011, the International bvFTD Criteria Consortium 

established new diagnostic criteria whereby a degree of probability was assigned to 

the clinical diagnosis.
23

 Some patients with a diagnosis of possible bvFTD develop 

changes on neuroimaging or will be found to have a genetic mutation and will 

therefore ‘progress’ into probable or definite bvFTD. Nevertheless, a significant 

number of possible patients with bvFTD do not convert clinically to probable or 

definite bvFTD and their neuroimaging results remain unchanged over time. In this 

study, we included 33 of these bvFTD phenocopy patients, while 19 patients with 

probable bvFTD served as a control group. We saw that according to previous 

research on the bvFTD phenocopy syndrome, most of our included bvFTD 

phenocopy cases were men and they were younger than patients with probable 

bvFTD.
24
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26

 

In patients with the bvFTD phenocopy syndrome the frequency of recent life 

events, relationship problems and cluster C personality traits was higher than in the 

probable bvFTD group and in most cases multiple factors played a contributory 

role. In accordance with previous hypotheses, mood disorders had a relatively large 

share in patients with benign bvFTD phenocopy syndrome (both major depressive 

disorder as well as bipolar disorder).
27

 A bipolar disorder seemed to be more often 

present in patients with phenocopy than in patients with probable bvFTD. 

However, the relative frequency of a depression among patients with the 

phenocopy syndrome was not higher than among patients with probable bvFTD, 

but exceeded the community prevalence of depression in late life.
28

  As previously 

discussed, previous studies suggested depressive traits in neurodegenerative 

bvFTD (with percentages around 33% of cases), which might explain why the 

phenocopy group and probable bvFTD group showed approaching frequencies of 



 

 

depression.
29

 
3
 Relative frequencies of alcohol abuse among patients with the 

benign phenocopy syndrome and patients with probable bvFTD were also 

approaching possibly due to comorbidity in probable bvFTD, as studies reported 

compulsive consummatory behaviors in bvFTD including alcohol abuse. 
30

  It was 

remarkable that among patients with the benign bvFTD phenocopy syndrome, 

85.2% of patients had psychiatric or psychological conditions that mainly consisted 

of recent life events, relationship problems and cluster C personality traits. By a 

focus at this aspect of disease course, treatment of reversible conditions is to be 

gained.  

Chapter 7 was focused at the role of clinical and demographical variables in 

predicting progression in patients with a late onset frontal lobe syndrome. In this 

research progression was defined as institutionalisation, progression of frontal or 

temporal atrophy at Magnetic Resonance Imaging (MRI) or death after two years 

of follow up. Non-progression was defined as the absence of progression at MRI in 

addition to stable or improved Mini Mental State Examination (MMSE) and 

Frontal Assessment Battery (FAB)  scores. As hypothesized we found that 

progressors in LOF were mainly patients with a neurodegenerative disease 

(82.9%), while non-progressors were mostly affected by psychiatric disorders 

(53.6%).  Tools to predict progression in LOF were stereotypy and a 

neuropsychological profile with primarily executive deficits and relative sparing of 

episodic memory and visuospatial functions.  Stereotypy as a predictor for 

progression in LOF was a new finding but joins in with previous studies into 

progression in bvFTD and has also been described as a hallmark in chapter 5.
31

 It 

is remarkable that although more than half of the progressors had another disease 

than bvFTD in our cohort, a neuropsychological profile with mainly executive 

deficits, as described in Rascovsky criteria, still had value in the differentiation of 

progression versus non-progression in LOF.
23

 A patients history and a family 

history with psychiatric disorders were found to be predictors for non-progression. 

Stereotypy and a neuropsychological profile with primarily executive deficits and 

relative sparing of episodic memory and visuospatial functions together with the 

absence of a psychiatric history or family history with psychiatric disorders were 

considerable capable to distinguish a progressive from a non-progressive 

discourse.  

 

 



 

 

Section 4. Care and interventions in the late onset frontal lobe syndrome and 

bvFTD 

 

After we cast light on disease course, we studied possible options for care and 

treatment in bvFTD and the late onset frontal lobe syndrome in section 4. In 

chapter 8 we performed a systematic review on pharmacological treatment in 

patients with bvFTD.  

All literature between 1970 and 2016 was searched systematically for reports on 

pharmacological interventions for bvFTD. A total number of 23 studies were 

included with 12 randomized controlled trials, 8 open-label studies and 3 case 

series reporting on 583 patients. We described the efficacy of  pharmacological 

interventions by symptom profiles according to the FTDC-criteria: apathy, 

disinhibition, lack of empathy or sympathy, hyperorality, stereotypical behavior 

and executive dysfunction. This was the first systematic review based on symptom 

profile in bvFTD and not limited to randomized controlled trials but also including 

open label studies and case series. We found that, based on the NeuroPsychiatric 

Inventory (NPI), Trazodone had the greatest effect on the general symptoms of 

bvFTD followed by Rivastigmine and Citalopram. As one of the limitations it 

needs to be noted that most studies were sponsored by pharmaceutical companies.
32

 
33

  
34

 Besides, outcome measurements of changes in symptoms of bvFTD differed 

between studies. This needs attention in future research. However, this systematic 

research was an up to date clinical guidance in symptomatic pharmacological 

therapy for bvFTD. Highlighted by the lack of a disease modifying therapy in 

bvFTD so far, symptom management for this devastating disease may be of 

importance.   

In chapter 9 we discussed care in bvFTD by focusing on the caregiver. We 

described an explorative pilot study in caregivers of early onset dementia patients 

with behavioral problems.  As frontal symptoms affect the personal identity of a 

patient, several studies have shown that burden and stress are higher in caregivers 

of dementia patients with predominantly frontal symptoms as compared to 

caregiver’s burden in dementia patients with mainly memory problems.
35

 We 

performed a tailored intervention including psychoeducation, social support and 

behavioral cognitive therapy for caregivers of dementia patients affected by apathy, 

disinhibition and/or stereotypical behavior. The intervention was given during 6 

months and quantitative and qualitative data were collected at baseline and after the 

intervention. We found an increased sense of competence in the intervention group. 



 

 

Burden, perceived stress and depressive symptoms decreased, although not 

significantly different from the control group. The improvement in the caregiver’s 

sense of competence in the intervention group is an interesting result that confirms 

some previous studies about support programs for caregivers of dementia patients 

who were not specifically selected on the base of dealing with behavioral 

problems.
36

 
37

   It is interesting that an absence of any significant group effect on 

the other indicators of feelings of burden (caregiver burden, perceived stress and 

depressive symptoms) was a result that was also found in previous research into the 

effectiveness of caregiver support programs.
38

 Although caregivers who 

participated in these programs were satisfied with the support and managed to go 

on caring longer than caregivers who did not receive this support, a reduction of 

levels of burden could hardly be proven scientifically.
36

 In the study of Mioshi with 

an intervention program performed in caregivers of patients with bvFTD, 

significant results on levels of burden were measured.
39

 However, due to practical 

constraints, the participants in that study were not randomized, and the burden 

scores between the intervention group and control group differed at baseline. This 

lack of randomisation may have limited the results of their study, but these positive 

effects are hopeful. Another important aim of our study was the qualitative 

assessment of the intervention and to summarize recommendations for future 

caregiver interventions. After the intervention, caregivers turned out to have high 

levels of satisfaction and they reported various positive benefits in daily life. The 

three elements of this intervention, psychoeducation, cognitive behavioral therapy 

and social support, were equally appreciated and are recommended in future 

studies.  Further research, on a larger scale, should conclude on the effectiveness of 

this support program for caregivers of early onset dementia patients with frontal 

behavioral changes. 

 

Towards an early discrimination between bvFTD and psychiatric disorders in 

clinical practice 

 

The distinction between bvFTD and other neurodegenerative diseases has become 

easier by the use of biomarkers, but differentiating bvFTD from psychiatric 

disorders remains difficult. The FTDC consensus criteria have clearly improved 

diagnostics but clinical practice still urges for hallmarks that can distinguish 

bvFTD from psychiatric disorders in an early stage.
23

 This is notably of importance 

since the current clinical criteria require that “if behavioral disturbance is better 



 

 

accounted for by a psychiatric diagnosis, a diagnosis of bvFTD has to be 

excluded”.  To date, scientific research has no answer yet on how we should 

include or exclude bvFTD in case of a difficult differential diagnosis of bvFTD 

versus a psychiatric disorder.   

Above all, this thesis revealed hallmarks helpful in the clinical differentiation of 

bvFTD and psychiatric disorders. In case of ‘suspicion of bvFTD’ the clinical 

workup should at least include an interview and medical history of the patient, a 

family history, a mental state examination, a neurological examination and 

informant-based history with preferably multiple informants. Our data suggest that 

besides FTDC consensus criteria, formal criteria for a psychiatric disorder can be 

of value. In our cohort of patients with the late onset frontal lobe syndrome, DSM 

criteria were able to distinguish patients with a psychiatric disorder from patients 

with bvFTD. However, diagnostic interviews designed to establish psychiatric 

diagnosis according to DSM criteria are time-consuming as it takes at least 60 

minutes for each interview, and they can only be performed by well-trained 

clinicians.
1
 These types of interview do not seem suitable for screening. A face to 

face examination by a psychiatrist appears to be more appropriate, especially when 

the psychiatrist is aware that bvFTD can mimic a psychiatric disorder but rarely 

meets formal criteria for a psychiatric disorder.  

Regarding hallmarks for the early differentiation between bvFTD and psychiatric 

disorders we also saw the importance of detecting stereotypy in an early stage. 

Both in our research primarily focused at the discrimination between bvFTD and 

psychiatric disorders as well as in our research aimed at distinguishing progressors 

from non-progressors in the late onset frontal lobe syndrome, we saw the 

predictive value of stereotypy, both for bvFTD and ‘progression’. Amidst a 

difficult differential diagnosis of bvFTD versus psychiatric disorders the presence 

of stereotypy seems to be an early warning sign and a high risk of impending 

dementia. Since the Stereotypy Rating Inventory includes both severity as well as 

frequency of stereotypical behavior, it appears to be a suitable method to gather 

information about the prevalence of stereotypy in daily life of patients.  

To distinguish primary psychiatric disorders from bvFTD, we also found 

discriminating abilities in the Montgomery Asberg Depression Rating Scale 

(MADRS), which is an applicable patient-based measuring instrument.
40

 The good 

diagnostic value for psychiatric disorders versus bvFTD of this instrument was 

revealed while neuroimaging only slightly increased this value. This emphasizes 



 

 

the importance to distinguish bvFTD from psychiatric disorders as far as possible 

already in the clinical phase.    

To exclude a psychiatric disorder in an early stage, use of the Positive and 

Negative Symptoms Scale (PANSS) could be considered. 
41

 In three-quarter of our 

patients with the late onset frontal lobe syndrome, the variance of psychiatric 

disorders versus bvFTD could be explained by items of the PANSS. Above all, our 

implementation of the PANSS  in patients with the late onset frontal lobe syndrome, 

provided insight in the high prevalence of formal thought disorders and negative 

psychotic symptoms in patients with bvFTD and the relatively small prevalence of 

positive psychotic symptoms such as hallucinations and paranoia. The pitfall of 

misdiagnosis with a psychotic disorder in patients with bvFTD seems to be largely 

caused by the presence of negative psychotic symptoms such as emotional 

withdrawal and reduced affect. However, performance of the PANSS is reserved 

for well-trained clinicians and the hazard of inter-person variability is clearly 

present. Besides, implementation of the PANSS amidst a difficult diagnosis of 

bvFTD versus psychiatric disorders is time-consuming and does not seem 

advisable. Instead, it underlines the need for a close collaboration between the 

neurologist and psychiatrist in diagnostics of bvFTD and both should stay aware 

that especially negative psychotic symptoms can mimic bvFTD. Besides, in case of 

a difficult differential diagnosis of bvFTD versus a psychotic disorder, specific 

items from the PANSS, especially formal thought disorders such as “difficulty in 

abstract thinking” and “stereotypical thinking” can help to differentiate as these 

items pointed to bvFTD.  

Other hallmarks to distinguish bvFTD from psychiatric disorders and vice versa 

were found by studying disease course in the late onset frontal lobe syndrome. A 

subset of bvFTD patients appear to show a benign course and do not deteriorate at 

the same speed as other bvFTD patients, despite meeting clinical diagnostic criteria 

for possible bvFTD at presentation. Our study into these patients taught us that 

calling them ‘phenocopy cases’ does not cover the full load. In most of these 

patients a combination of psychiatric and psychological conditions was present 

among which recent life events, relationship problems and mood disorders were the 

most common. Being aware of these conditions, the ability to discern psychiatric 

conditions from bvFTD in an early stage can increase. Noteworthy, in 9% of our 

bvFTD phenocopy patients an intellectual disability was present which leads to the 

recommendation to test intelligence in case of diagnostic doubt, especially in case 

of a non-progressive disease course with a lack of a genetic mutation. The high 



 

 

prevalence of relationship problems (30.3%) in this bvFTD phenocopy group 

emphasized the importance of a history from a second and sometimes even third 

independent informant.   

By studying disease course in the late onset frontal lobe syndrome, besides 

stereotypy we also found executive dysfunction to be a predictor for progression. 

In the current criteria for bvFTD a neuropsychological profile with mainly 

executive deficits with relative sparing of memory and visuospatial functions is 

supportive for a bvFTD diagnosis. As we found this neuropsychological profile to 

be a predictor for progression (in terms of a neurodegenerative disease), in case of 

late onset behavioral changes, this neuropsychological profile might gingerly act as 

an early warning sign to discern frank incapacitating dementia in general from 

psychiatric disorders. However, this outcome needs to be take with caution as it has 

not been replicated so far and another recent study shows less differences in 

neuropsychological profile between bvFTD and psychiatric disorders. [Vijverberg 

et al., submitted]   

Last but not least, a promising hallmark to differentiate bvFTD from psychiatric 

disorders seemed to be social cognition as measured with the Ekman 60 Faces Test. 

While deficits in social cognition can also be found in neurodegenerative diseases 

and psychiatric disorders such as autism spectrum disorders, total scores at the 

Ekman 60 Faces Test were significantly lower in bvFTD than in these other 

diagnostic groups. It is promising that this test appeared to have a good diagnostic 

accuracy in precisely the most difficult differential diagnosis. Previous research 

was also focused at discriminating abilities of this test but was never performed in 

a group of patients included on the base of symptom profile instead of diagnoses.  

The maximum test score indicating best performance for all six tested emotions of 

the Ekman Faces Test is 60. While none of the patients with another 

neurodegenerative disease or a psychiatric disorder scored below 20, several 

bvFTD patients did. The discriminating ability of the Ekman 60 Faces Test in the 

difficult differential diagnosis of bvFTD versus psychiatric disorders in the late 

onset frontal lobe syndrome suits in with previous literature and seems meaningful 

for clinical practice. Social cognition is recommended as a convincing hallmark for 

clinical practice and our study even provided arguments for incorporation of social 

cognition in future diagnostic guidelines for bvFTD. 

Table 4 presents hallmarks useful in the early differentiation between bvFTD and 

psychiatric disorders. 

 



 

 

 

Presenting 

symptoms 

Supporting probable or 

definite bvFTD 
Supporting a psychiatric disorder 

Mood  and apathy  

·         Low score at the 

Montgomery Asperg 

Depression Rating 

Scale(MADRS) 

·         High score at Montgomery 

Asperg Depression Rating 

Scale(MADRS) 

·         High score at PANSS items 

Tension, Anxiety and Guilt feelings 

Stereotypy 

·         High score at the 

Stereotypical Rating 

Inventory 

·         Low score at the  Stereotypical 

Rating Inventory  

·         Being male 

Disinhibition 
·         Not fulfilling DSM 

criteria for Bipolar Disorder 

·         Fulfilling criteria for Bipolar 

Disorder 

Loss of empathy 

·         Low score at Ekman 

60 Faces test (preferably 

score <20) 

·         High score at  Ekman 60 Faces 

test (preferably score >46)  

Psychotic symptoms 

·         High score at PANSS 

items Stereotypical thinking 

and Difficulty in abstract 

thinking 

·         Low total score at the Negative 

subscale of PANSS  

Indistinct behavior 

·         Not fulfilling formal 

DSM criteria for a 

psychiatric disorder 

·         Fulfilling DSM criteria for a 

psychiatric disorder 

Symptom duration 
  

Long symptom 

duration without 

conversion from 

possible to probable 

bvFTD, lacking a 

genetic mutation 

·         Being female and 

absence of most of the 

following conditions, or 

being male and absence of 

all of the following 

conditions: recent life 

events, mood problems, 

cluster C personality traits, 

relationship problems, low 

intelligence 

·         Being male and one of the 

following conditions, or being female 

and at least 3  of the following 

conditions: recent life events, mood 

problems, cluster C personality traits, 

relationship problems, low 

intelligence 

Table 4. Clinical hallmarks useful for the differentiation of bvFTD from psychiatric 

disorders and vice versa in patients presenting with the late onset frontal lobe 

syndrome 

 

 

 



 

 

 

Care and symptom relief in the late onset frontal lobe syndrome 

 

Besides hallmarks for differentiation between bvFTD and psychiatric disorders, 

this thesis highlighted the importance of care and symptom relief in clinical 

practice. In the first place, the focus at an early differentiation between bvFTD and 

psychiatric disorders had an important aim: psychiatric disorders are treatable and 

with therapy, symptom relief in patients with a psychiatric disorder is to be gained.  

Second, whereas the aim of our systematic review in chapter 8 was to study the 

effect of medication on the specific symptoms of bvFTD based on the FTDC 

criteria
23

, guidance for symptom relief in bvFTD was given.  Based on NPI scores, 

Trazodone followed by Rivastigmine and Citalopram was recommended to relief 

the general symptoms of bvFTD. 
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 Besides these medications, Memantine 

can be considered in case of apathy as it has been found in multiple studies to 

slightly relief this symptom
46
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, while Dexamphetamin, Methylphenidate  and 

Paroxetin can be taken into account in case of disinhibition.
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Paroxetin might 

be prescribed to increase empathy in bvFTD patients.
50

 In case of hyperorality 

Trazodone is suggested.
43

 Recommendations regarding stereotypical behavior in 

bvFTD are still pending as only limited research on stereotypical behavior in 

bvFTD is carried out until this moment.  

While there is still no cure for bvFTD and other neurodegenerative diseases, some 

improvement of quality of life of patients and their loved ones might be achieved 

by support for the caregivers. As caregivers of dementia patients with 

predominantly behavioral problems experience high levels of burden, support for 

these caregivers is indispensable. The support program we invented for these 

caregivers was a group wise intervention given on a regular base during 6 months. 

Although it was an explorative pilot study and further research on a larger scale is 

needed to conclude on the effectiveness of this support program, it is a hopeful  

result that the sense of competence of the caregivers significantly increased in the 

intervention group. The three components of the intervention (psychoeducation, 

social support and cognitive behavioral therapy) were highly rated and an 

implementation of these three components in future support groups seems valuable. 

This focus at support for caregivers might not only be favorable for the quality of 

life of caregivers, in accordance with previous research, it could contribute to 

extended possibilities for patients to live at home, with beneficial consequences for 

the patient as well as for society. 
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Future recommendations 

 

A longer prospective follow-up of a cohort of patients with a late onset frontal lobe 

syndrome is warranted to confirm our results. In our cohort of patients with a late 

onset frontal lobe syndrome, we currently use a gold standard of two years follow-

up but it has not been confirmed yet if this follow up duration is indeed long 

enough for the best diagnostic certainty that is possible during patient’ life or if a 

longer follow up duration is needed. 

We would also recommend to develop clinical instruments to investigate the course 

of frontal behavioral symptoms during progression of disease. This may include 

electronic equipment or gadgets able to measure behavioral changes over time. 

Clinical practice urges for measuring instruments able to measure the progression 

of late onset behavioral problems to surpass the subjective character of current 

notifications of progression as done by caregivers. In patients with the benign 

bvFTD phenocopy syndrome caregivers often report a progression of symptoms 

while impending dementia is lacking. Furthermore, predicting progression is 

demanded by patients and family when the diagnosis is told.       

Next, we would also recommend to study whether neuropsychological profiles 

change over time in bvFTD as well as in psychiatric disorders. In the current 

consensus criteria for bvFTD, besides supporting imaging results, functional 

decline is needed to meet criteria for probable bvFTD. As it has not been 

investigated so far, it needs to be examined whether bvFTD patients indeed show 

progression at neuropsychological tests during time and if this discriminates them 

from patients with a psychiatric disorder presenting with a late onset frontal lobe 

syndrome. 

We recommend adjustment of the criteria for bvFTD. The FTDC criteria from 

2011 are more sensitive for bvFTD compared to the older criteria, but also less 

restrictive. In patients with late onset behavioral changes, the diagnostic certainty 

of bvFTD increases when frontotemporal abnormalities are found on structural 

neuroimaging.
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 However, both the clinical symptoms as well as the functional 

imaging findings in psychiatric patients may mimic bvFTD. These psychiatric 

‘bvFTD mimics’ lower the specificity of the FTDC criteria and will cloud the 

outcomes of trials in bvFTD. It is warranted to examine whether frontal and/or 

anterior temporal hypoperfusion or hypometabolism on PET or SPECT is indeed 

indicative of a bvFTD diagnosis in patients presenting with late onset behavioral 

problems, as abnormal frontal and/or temporal lobe function at neuroimaging may 



 

 

also point to psychiatric disorders.
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 Psychiatric ‘bvFTD mimics’ who 

exhibit similar FDG-PET results need to be recognized in an early stage and 

excluded from a bvFTD diagnosis. Careful multidisciplinary follow-up by a 

neurologist and a psychiatrist, especially in this group of bvFTD mimics, seems to 

improve the reliability of the diagnosis in the long run.  

Following our own hopeful results concerning the discriminating abilities of social 

cognition in patients presenting with a late onset frontal lobe syndrome, it is 

recommended to replicate studies into social cognition in bvFTD and patients with 

a psychiatric disorder wherein these patients are not included on the base of their 

diagnosis but based on symptom profile resembling clinical practice. This would 

strengthen our results and is needed to eventually incorporate social cognition in 

future diagnostic guidelines for bvFTD.  

Last but not least, genetic screening, especially for the C9orf72 repeat mutation, 

contributes to the diagnostic work-up. Accumulating research exists into traits of 

symptom duration and psychotic phenomena in patients with C9ORF72 repeat 

mutation, but other characteristics of this subgroup of patients have not been 

described so far. Clinical practice urges to study whether patients with bvFTD due 

to the C9ORF72 repeat expansion can be characterized by a profile of typical 

neuropsychiatric symptoms (during disease course or even before onset of bvFTD 

symptoms) which discerns them from other bvFTD patients or patients with a 

psychiatric disorder. Clinical practice seems to reveal that especially this subgroup 

of patients has a diagnostic delay due to medical referral from neurologist to 

psychiatrist and vice versa during the disease course. This obliges early recognition 

of the symptom profile or course of life of these patients which can ensure straight 

profit for clinical practice. As for daily clinical practice, patient care for suspected 

bvFTD cases is improved by a multidisciplinary approach, reuniting neurology 

with psychiatry. 
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Nederlandse samenvatting 

 

Voorwoord 

Verbinding tussen klinische praktijk en wetenschap 

Patiënt A, een 55-jarige man, banketbakker, getrouwd en vader van twee 

puberende kinderen, werd in 2011 opgenomen op een afdeling neuro- en 

ouderenpsychiatrie vanwege twijfel aan de reeds in 2008 bij hem gestelde diagnose 

gedragsvariant Frontotemporale dementie. De voorgeschiedenis van patiënt tot 

2008 was zowel in psychiatrisch als somatisch opzicht blanco. Zijn psychiatrische 

en neurologische familieanamnese was negatief.  

In 2008 werd patiënt opgenomen in een algemeen ziekenhuis wegens cognitieve 

problemen en gedragsveranderingen waar bij neuropsychologisch onderzoek 

executieve functiestoornissen werden vastgesteld; beginnende bvFTD werd als 

mogelijke diagnose geopperd. Voor een tweede mening kwam patiënt enkele 

maanden later bij een geheugenpoli van een universitair ziekenhuis. Zijn 

echtgenote voerde veelal het woord en vermeldde dat patiënt sinds ruim een jaar 

toenemend dwangmatig en ontremd gedrag vertoonde, rigide en inflexibel was en 

dat zijn dagelijkse zelfzorg en hygiëne was verminderd. Hij maakte een apathische 

en emotioneel vervlakte indruk en er leek weinig lijdensdruk. Patiënt liet het 

onderzoek gelaten over zich heen komen en gaf weinig blijk van inzicht in zijn 

situatie. Bij het neuropsychologisch onderzoek bleken opnieuw executieve 

stoornissen. Een MRI-cerebrum in 2008 toonde geen duidelijke afwijkingen en op 

FDG-PET opnames werd bipariëtaal hypometabolisme waargenomen. Vanwege 

het overtuigende klinisch beeld, de hetero anamnese en de ondersteunende uitslag 

van het neuropsychologisch onderzoek werd de waarschijnlijkheidsdiagnose 

bvFTD gesteld. Patiënt werd afgekeurd voor zijn werkzaamheden als banketbakker 

en bracht vervolgens zijn tijd veelal thuis bij zijn gezin door. De familie van patiënt 

legde zich bij de gestelde diagnose neer en de dochter van patiënt bracht via een 

tijdschrift naar buiten een relatief jonge demente vader te hebben. 

Patiënt kwam onbedoeld pas in 2011 voor een vervolgafspraak op de geheugenpoli 

van hetzelfde universitair medisch centrum alwaar hij opnieuw een affectief vlakke 

indruk maakte. Op basis van anamnese en heteroanamnese bleek er geen progressie 

te zijn van zijn gedragssymptomen. Er werden opnieuw een MRI-cerebrum en 

FDGPET verricht die een ongewijzigde uitslag lieten zien ten opzichte van 2008. 

Wegens het ontbreken van aanwijzingen voor een progressief beloop in zowel 



 

 

klinisch opzicht als bij aanvullend onderzoek ontstond twijfel aan de gestelde 

diagnose bvFTD. Patiënt werd daarop doorverwezen naar een afdeling neuro- en 

ouderenpsychiatrie voor een klinisch diagnostische opname. 

Tijdens anamnese bij opname op de afdeling vertelde patiënt dat hij toenemend 

problemen had ervaren in zijn gezin sinds hij meer tijd thuis doorbracht. Er bleken 

regelmatig wrijvingen te zijn. Ook had patiënt vaker behoefte aan seksueel contact 

dan zijn echtgenote 

waarbij hij aangaf zich wel te kunnen beheersen. Patiënt vond dat hij de afgelopen 

jaren niet veranderd was en hij schreef de conflicten toe aan interacties tussen hem 

en de andere gezinsleden. 

Tijdens zijn arbeidzame leven had hij naar eigen zeggen geen problemen ervaren 

behoudens geringe overzichtsproblemen tijdens nachtdiensten als hij meerdere 

bestellingen tegelijk had. Naast zijn gezin had patiënt weinig vriendschappelijke 

contacten opgebouwd. Bij psychiatrisch onderzoek imponeerde zijn intelligentie 

lager dan gemiddeld en viel breedsprakigheid op. De Mini Mental State 

Examination (MMSE) bedroeg 28 uit 30, met een verminderde recall en oriëntatie 

in plaats, en zijn score op de Frontal Assessment Battery was eveneens hoog : 17 

uit 18. Bij het uitleggen van de betekenissen van spreekwoorden bleek dat patiënt 

slechts een beperkt aantal spreekwoorden kende maar wel tot abstraheren in staat 

was. 

Gedurende de opname werden uitgebreide heteroanamneses verricht met zowel 

echtgenote, dochter als een vroegere collega van patiënt. Zijn echtgenote gaf 

opnieuw aan dat er sinds 4 jaar toenemend sprake was van gedragsveranderingen 

bij patiënt met inflexibiliteit, slordigheid, agressie, verminderde zelfzorg en 

seksuele ontremming. Zijn dochter vertelde dat er sinds ongeveer 4 jaar problemen 

waren met vader door geheugenlacunes en hinderlijk beschermend gedrag jegens 

haar. Volgens haar was er geen sprake van ontremming, dwangmatig of stereotype 

gedrag, apathie of interesseverlies. In de heteroanamnese verstrekt door een 

voormalig collega van patiënt werd naar voren gebracht dat patiënt tijdens 

nachtdiensten soms moeite had om overzicht te houden maar dat er geen 

gedragsveranderingen waren opgevallen, ook niet in de periode direct voorafgaand 

aan de gestelde diagnose in 2008. 

Uit de biografie kwam naar voren dat patiënt het op het werk en in zijn 

privésituatie in complexe situaties vaak moeilijk heeft gevonden om voor zichzelf 

op te komen. In het contact met anderen nam hij vaak een afhankelijke positie in en 

handelde hij conflict vermijdend. De diagnose bvFTD had hij in 2008 geaccepteerd 



 

 

ondanks uitblijvende herkenning van het beeld en sindsdien had hij geen stappen 

ondernomen om kenbaar te maken dat hij het eigenlijk niet eens was met deze 

diagnose. 

Er volgde ergotherapeutisch onderzoek (Assessment of Motor en Process Skills 

(AMPS)) waarbij hij de meest moeilijke taken probleemloos kon uitvoeren. Een 

neuropsychologisch onderzoek gedurende opname toonde een laag 

intelligentieniveau in combinatie met moeite met het verdelen van de aandacht. In 

vergelijking met eerder onderzoek werd geen achteruitgang geobjectiveerd. De 

gevonden afwijkingen bij neuropsychologisch onderzoek leken het meest passend 

bij het beperkte uitgangsniveau. 

Klinische observaties brachten verder naar voren dat patiënt regelmatig bevestiging 

zocht voor zijn lijdensdruk in de gezinssituatie. Er werd geen ontremming, mentale 

inflexibiliteit, dwangmatig gedrag, decorumverlies, executieve functiestoornissen, 

affectvervlakking of stereotype gedragingen waargenomen. Ook van botheid, 

egoïsme of apathie bleek geen sprake. Daarentegen leek er in diagnostisch opzicht 

sprake van een man met een beneden gemiddelde intelligentie met afhankelijke en 

vermijdende trekken in de persoonlijkheid met relatieproblemen. Concluderend 

werden er geen aanwijzingen gevonden die de diagnose frontotemporale dementie 

konden ondersteunen en deze diagnose werd aldus verworpen. Patiënt gaf aan 

hierdoor gerustgesteld te zijn, echtgenote vond dit aanvankelijk moeilijk maar 

beiden konden hierin uiteindelijk acceptatie vinden. 

 

INLEIDING 

 

De gedragsvariant van Frontotemporale dementie 

De patiënt uit het voorwoord had volgens zijn echtgenote een frontaal syndroom: 

apathie, ontremming en dwangmatig gedrag. Op het moment dat bij hem de 

diagnose gedragsvariant frontotemporale dementie (bvFTD) gesteld werd voldeed 

hij aan de op dat moment geldende criteria voor deze progressieve hersenziekte. 

Om de diagnose frontotemporale dementie te stellen werden in 1994 de eerste 

criteria opgesteld door de Lund en Manchester groepen. Conform de klinische 

criteria werd Frontotemporale Lobaire Degeneratie (FTLD) gebruikt als een 

paraplu term voor progressieve niet-vloeiende afasie (PNFA), semantische 

dementie (SD) en de gedragsvariant van frontotemporale dementie (bvFTD). In 

1998 werden de criteria voor bvFTD bijgewerkt tot de volgende diagnostische 

kerncriteria: sluipend begin en geleidelijke progressie, achteruitgang in sociaal 



 

 

functioneren, stoornissen in regulatie van gedrag, emotionele vervlakking en 

verlies van inzicht (Neary et al., 1998).  Deze criteria uit 1998 hebben veel 

toepassing gekregen en werden tot recent gebruikt. Er bleken echter meerdere 

(praktische) bezwaren aan het gebruik van deze criteria waaronder het gebruik van 

te abstracte omschrijvingen. In 2011 werden de laatste criteria vastgesteld voor de 

diagnose bvFTD met de volgende kerncriteria: apathie, ontremming, 

dwangmatig/stereotype gedrag, verlies van sympathie of empathie, hyperoraliteit 

en veranderingen in het voedingspatroon, en bij het neuropsychologisch 

onderzoek: executieve stoornis met relatieve sparing van geheugen- en 

visuospatiele functies (Rascovsky et al., 2011). Een belangrijk kenmerk van de 

criteria uit 2011 is het onderscheid tussen mogelijke bvFTD en waarschijnlijke 

bvFTD. Om aan een diagnose van mogelijke FTD te voldoen moet er aan ten 

minste 3 criteria worden voldaan. Uitsluitend indien er sprake is van functionele 

achteruitgang en van ondersteuning van beeldvormend onderzoek kan er sprake 

zijn van een diagnose waarschijnlijke bvFTD. De diagnose definitieve bvFTD is 

van toepassing indien er pathologisch bewijs is bij post-mortem onderzoek of 

indien er een pathogenetische mutatie wordt aangetoond.  

De patiënt genoemd in het voorwoord zou conform de op dit moment geldende 

criteria niet zijn gediagnosticeerd met waarschijnlijke of definitieve bvFTD wegens 

het ontbreken van ondersteuning van beeldvormend onderzoek, het ontbreken van 

functionele achteruitgang bij de tweede en derde hetero- anamnese en vanwege de 

aanwezigheid van een psychiatrische verklaring. De symptomen die kenmerkend 

zijn voor bvFTD overlappen met de klinische presentatie van psychiatrische 

aandoeningen. Het is echter nog vaak lastig om in de klinische praktijk bvFTD te 

onderscheiden van psychiatrische aandoeningen.  

 

Het laat ontstaan frontaal syndroom 

Het laat ontstaan frontaal syndroom (LOF) verwijst naar een klinisch syndroom 

geassocieerd met op latere leeftijd (>45 jaar) ontstane functionele of structurele 

veranderingen in de frontale cortex hetgeen leid tot apathie, ontremming of 

dwangmatig gedrag. Verschillende ziekten, waaronder neurodegeneratieve 

aandoeningen en psychiatrische stoornissen, kunnen ten grondslag liggen aan een 

frontaal syndroom. Dankzij recente ontwikkelingen op het gebied van biomarker 

onderzoek zoals onderzoek van hersenvocht is het makkelijker geworden om in de 

klinische praktijk onderscheid te maken tussen bvFTD en andere 

neurodegeneratieve aandoeningen zoals de ziekte van Alzheimer. Het is in de 



 

 

klinische praktijk echter vaak nog heel lastig om bvFTD en psychiatrische 

aandoeningen van elkaar te onderscheiden. Wereldwijd krijgt tot op heden 

ongeveer de helft van de patiënten met bvFTD initieel onterecht een psychiatrische 

diagnose.  

 

Psychiatrische diagnoses onderliggend aan het laat ontstaan frontaal 

syndroom 

Door betrokkenheid van dezelfde frontosubcorticale circuits als bij bvFTD kan een  

uitgebreid aantal psychiatrische aandoeningen resulteren in eenzelfde frontaal 

syndroom. Emotionele vervlakking, apathie, spraakarmoede, stereotypie en 

ontremming kunnen voorkomen bij bvFTD maar zijn ook veelvoorkomende 

symptomen van psychiatrische aandoeningen zoals depressie, bipolaire stoornis en 

schizofrenie. Het is echter belangrijk om in een vroeg stadium de juiste diagnose te 

stellen met name omdat neurodegeneratieve aandoeningen progressief zijn terwijl 

er in het geval van psychiatrische aandoeningen veelal nog 

behandelingsmogelijkheden zijn. 

 

Doelstellingen van dit proefschrift 

Het eerste doel van dit proefschrift is om klinische handvaten te beschrijven 

waarmee bij patiënten die zich presenteren met LOF onderscheid gemaakt kan 

worden tussen bvFTD, andere neurodegeneratieve aandoeningen en psychiatrische 

aandoeningen. De symptomatische overlap en het onderscheid tussen bvFTD, 

psychiatrische stoornissen en andere neurodegeneratieve aandoeningen wordt 

longitudinaal onderzocht. Het tweede doel is om voorspellers te vinden voor 

progressie bij LOF.  Het derde doel is gericht op interventies: het beschrijven van 

zowel effectieve medicamenteuze symptoom bestrijding bij patiënten met bvFTD 

als non-farmacologische ondersteuning voor mantelzorgers van dementie patiënten 

met een laat ontstaan frontaal syndroom.  

 

De laat ontstaan frontaal syndroom studie 

De laat ontstaan frontaal syndroom studie (LOF studie) werd opgezet met als doel 

om het brede spectrum aan ethologiën onderliggend aan LOF te onderzoeken en 

om bvFTD te onderscheiden van de meest brede relevante differentiaal diagnose. 

De patiënten werden bij deze studie niet geïncludeerd op basis van hun 

onderliggende aandoening maar op basis van symptomen waardoor het de 

dagelijkse klinische praktijk goed representeert.   



 

 

Patiënten werden in de LOF studie geïncludeerd indien er sprake was van een Laat 

Ontstaan Frontaal syndroom gedefinieerd als zijnde de aanwezigheid van apathie, 

ontremming of dwangmatig gedrag ontstaan na het 45
e
 levensjaar. Patiënten 

werden geïncludeerd via het Alzheimercentrum VUmc of GGZinGeest te 

Amsterdam, Nederland, tussen April 2011 en Juni 2013. Op baseline en na 1 en 2 

jaar follow up vond uitgebreide diagnostiek plaats door zowel neuroloog als 

psychiater waarbij ook onderzoek van hersenvocht en herhaald beeldvormend en 

neuropsychologisch onderzoek plaatsvond. Indien MRI van de hersenen niet 

conclusief was werd aanvullend ter diagnostiek PET onderzoek van de hersenen 

verricht.   

 

 

SAMENVATTING VAN DE RESULTATEN 

 

Deel 1. De gedragsvariant van frontotemporale dementie en psychiatrische 

stoornissen 

In deel 1 van dit proefschrift hebben we ons gewijd aan het beschrijven van de 

belangrijkste klinische overeenkomsten tussen bvFTD en psychiatrische 

stoornissen. In hoofdstuk 2 onderzochten we hoe vaak patiënten met 

waarschijnlijke en definitieve bvFTD voldoen aan formele criteria voor een 

psychiatrische stoornis in vergelijking met patiënten met andere 

neurodegeneratieve aandoeningen en patiënten met een primair psychiatrische 

diagnose. Tevens onderzochten we hierbij de aard van de psychiatrische stoornis 

waaraan voldaan werd en psychiatrische prodromen in de verschillende 

diagnostische groepen.  Er werd gebruik gemaakt van het MINI Internationaal 

Neuropsychiatrisch Interview (MINI) om te onderzoeken of voldaan werd aan 

formele criteria voor een psychiatrische aandoening. De belangrijkste bevinding 

van dit onderzoek was dat patiënten met waarschijnlijke en definitieve bvFTD niet 

significant vaker voldoen aan de criteria voor een psychiatrische aandoening dan 

patiënten met een andere neurodegeneratieve aandoening maar wel significant 

minder vaak dan patiënten met een primair psychiatrische diagnose.  Dit is een 

opvallende bevinding omdat eerder onderzoek heeft laten zien dat patiënten met 

bvFTD in de praktijk vaker verward worden met patiënten met een psychiatrische 

stoornis dan patiënten met andere neurodegeneratieve aandoeningen. Hoewel de 

gelijkenis dus groot kan zijn, laat hoofdstuk 2 van dit proefschrift  zien dat het in 

de praktijk zinvol kan zijn om formele criteria voor een psychiatrische stoornis te 



 

 

gebruiken omdat bvFTD patiënten daar minder vaak aan voldoen men op het eerste 

gezicht zou kunnen verwachten. BvFTD patiënten vertonen vaak ‘vreemd gedrag’ 

maar voldoen dan niet direct aan formele criteria voor een psychiatrische 

aandoening. Indien zij wel voldoen aan de formele criteria voor een psychiatrische 

aandoening komen stemmingsstoornissen het meest voor. We vonden tevens dat 

depressie en dysthymie het meest voorkomt als psychiatrisch prodroom bij bvFTD.  

Dit sluit aan bij eerdere studies waarin hypotheses werden beschreven aangaande 

depressie als prodroom voor bvFTD en studies waarin depressie voorkomt als 

familiaire risicofactor voor bvFTD.    

In de studie beschreven in hoofdstuk 3 onderzochten we het brede spectrum van 

psychotische symptomen bij bvFTD met behulp van de Positieve en Negatieve 

Symptoom Schaal (PANSS). Het betrof de eerste studie bij patiënten met bvFTD 

waarbij niet alleen positieve psychotische symptomen meegenomen werden, zoals 

wanen, hallucinaties en paranoïdie, maar ook formele denkstoornissen en negatieve 

psychotische symptomen zoals affectvervlakking en initiatiefvermindering. We 

vergeleken de aanwezigheid van psychotische symptomen bij bvFTD patiënten en 

patiënten met een primair psychiatrische stoornis waarbij tevens sprake was van 

een frontaal syndroom.  We ontdekten dat niet de positieve psychotische 

symptomen het meest voorkwamen bij bvFTD patiënten (22.7% van de bvFTD 

patiënten) maar negatieve psychotische symptomen (95.5%) en formele 

denkstoornissen (81.8%). De symptomen stereotype denken en moeite met 

abstraheren onderscheidde bvFTD van psychiatrische stoornissen, terwijl angst, 

schuldgevoelens en spanning (generieke subschaal van de PANSS) significant 

vaker werden gezien bij een primair psychiatrische diagnose. De combinatie van 

deze symptomen verklaarde 75% van de variantie tussen bvFTD en een 

psychiatrische stoornis.    

 

Deel 2. Het onderscheiden van bvFTD van andere neurodegeneratieve 

aandoeningen en psychiatrische stoornissen 

In deel 2 zijn we ons verder gaan verdiepen in het klinisch onderscheid tussen 

bvFTD, andere neurodegeneratieve aandoeningen en psychiatrische stoornissen. In 

hoofdstuk 4  hebben we onderzocht of stoornissen in sociale cognitie patiënten met 

bvFTD onderscheidt van  patiënten met een andere neurodegeneratieve aandoening 

of patiënten met een primair psychiatrische stoornis. Sociale cognitie werd 

gemeten met behulp van Ekman faces test en Faux pas test. De Ekman faces test is 

een test waarbij het de bedoeling is om de voornaamste emotie te herkennen bij een 



 

 

foto van een menselijk gezicht. Bij de Faux pas test gaat het om het herkennen van 

een sociaal ongepaste situatie. De belangrijkste bevinding van deze studie was dat 

bij zowel patiënten met een primair psychiatrische stoornis als bij bvFTD patiënten 

en patiënten met een andere neurodegeneratieve aandoening sprake was van een 

beperkte sociale cognitie maar dat ondanks overlappende symptomatologie (het 

frontaal syndroom), bvFTD zich duidelijk onderscheidde door een significant 

lagere score op de Ekman Faces Test. De Faux pas test was niet onderscheidend in 

de diagnostische groepen. Sociale cognitie bleek daarnaast geassocieerd met alle 

andere bekende cognitieve domeinen (geheugen, aandacht, tempo, visuospatiële 

functies en executief functioneren).  In de huidige klinische praktijk wordt er bij 

verdenking op bvFTD bij het neuropsychologisch onderzoek specifiek gelet op 

executieve stoornissen terwijl onze studie argumenten biedt om de sociale cognitie 

te beoordelen.      

In hoofdstuk 5 hebben we ons gericht op de diagnostische waarde van klinische 

variabelen en aanvullend onderzoek in het onderscheid tussen bvFTD en 

psychiatrische stoornissen. We ontdekten dat mannelijk geslacht, een lage score op 

de SRI en de aanwezigheid van depressieve symptomen (bepaald met behulp van de 

Montgomery Asberg Depression Rating Scale-MADRS) goed in staat bleek om 

onderscheid te maken tussen bvFTD en psychiatrische stoornissen met een 

diagnostische waarde van 86%. Deze diagnostische accuratesse werd door 

beeldvormend onderzoek maar in beperkte mate verhoogd tot 88.4%. Dit 

onderzoek vormt hiermee aanwijzingen dat bij patiënten met een laat ontstaan 

frontaal  klinische variabelen een relatief goede voorspellende waarde hebben in 

het onderscheid tussen psychiatrische stoornissen en bvFTD.   

 

Deel 3. Ziekte beloop bij het laat ontstaan frontaal syndroom 

In deel 3 hebben we verschillende aspecten van ziektebeloop bij patiënten met een 

laat ontstaan frontaal syndroom beschreven. In hoofdstuk 6 hebben we patiënten 

met het zogenaamde fenocopy syndroom van frontotemporale dementie bestudeerd. 

Een van de meest opvallende kenmerken van de nieuwe consensus criteria voor 

bvFTD, zoals vastgesteld in 2011, is het onderscheid tussen mogelijke en 

waarschijnlijke bvFTD. Een deel van de patiënten met mogelijke bvFTD vertoont 

over het verloop van tijd wel klinische achteruitgang en afwijkingen op 

beeldvormend onderzoek waardoor bij hen de diagnose verandert van mogelijke 

bvFTD in waarschijnlijke bvFTD. Er is echter ook een groep patiënten die tijdens 

verdere (jarenlange) follow-up geen klinische achteruitgang vertoont en ook geen 



 

 

afwijkingen op beeldvormend onderzoek laat zien terwijl zij klinisch wel duidelijke 

klinische bvFTD kenmerken blijven vertonen. Indien deze patiënten ook geen 

genetische mutatie blijken te hebben wordt bij hen gesproken over het fenocopy 

syndroom van bvFTD. Lange tijd was het onduidelijk wat het onderliggend lijden 

is bij het bvFTD phenocopy syndroom.  In hoofdstuk 6  hebben we 33 patiënten 

met het fenocopy syndroom grondig onderzocht en vergeleken met een 

controlegroep van 22 patiënten met waarschijnlijke bvFTD. Hieruit bleek dat bij 

85.2% van de patiënten met het bvFTD fenocopy syndroom psychiatrische en 

psychologische condities aanwezig waren die tot dit syndroom hebben geleid 

waarbij het veelal ging om een combinatie van factoren. Cluster C 

persoonlijkheidsproblematiek, recente ingrijpende levensgebeurtenissen (zoals 

overlijden van een dierbare of verlies van werk) en relatieproblemen waren de 

meest voorkomende factoren. Door een focus op ziekte beloop, kwamen door deze 

studie factoren aan het licht waarbij, in tegenstelling tot bij patiënten met 

waarschijnlijke of definitieve bvFTD, behandeling wel degelijk zinvol is omdat de 

symptomen daarmee kunnen verminderen of in remissie kunnen treden.   

In hoofdstuk 7 hebben we ons gericht op het voorspellen van progressie bij het laat 

ontstaan frontaal syndroom middels klinische en demografische variabelen. Bij dit 

onderzoek werd progressie gedefinieerd als institutionalisatie, overlijden of 

progressie van frontale of temporale atrofie op Magnetic Resonance Imaging (MRI) 

na 2 jaar follow-up. Non-progressie was gedefinieerd als de afwezigheid van 

progressie van atrofie op de MRI in combinatie met stabiele of verbeterde scores 

op de Mini Mental State Examination (MMSE) en Frontal Assessment Battery 

(FAB). Conform de in de wetenschappelijke literatuur heersende hypothese bleek 

het merendeel van de patiënten die progressie toonde na 2 jaar follow-up een 

neurodegeneratieve aandoening te hebben (82.9%). Opvallend genoeg voldeed 

slechts 53.6% van de patiënten zonder progressie aan de hypothese dat het ging om 

een psychiatrische aandoening. Naast psychiatrische aandoeningen bleek in deze 

groep van patiënten zonder progressie ook een deel een neurodegeneratieve 

aandoening te hebben (26.7%) en had het overige deel andere ‘diagnoses’ zoals  

relatieproblemen (10.7%), subjectieve geheugenklachten (10.7%) en mogelijke 

bvFTD (7.1%). Voorspellers voor progressie waren het vrouwelijk geslacht, 

stereotypie en een neuropsychologisch profiel met voornamelijk executieve 

stoornissen en relatieve sparing van episodisch geheugen en visuospatiële functies. 

Een voorgeschiedenis en familie anamnese belast met psychiatrische stoornissen 

was voorspellend voor non-progressie.     



 

 

Deel 4. Zorg en interventies bij bvFTD en andere neurodegeneratieve 

aandoeningen zich presenterend met het laat ontstaan frontaal syndroom  

In deze sectie van het proefschrift hebben we ons gewijd aan ondersteunende 

interventies voor zowel patiënten als mantelzorgers die te maken krijgen met 

bvFTD of andere neurodegeneratieve aandoeningen waarbij gedragsveranderingen 

in het kader van een laat ontstaan frontaal syndroom centraal staan.   In hoofdstuk 

8 wordt een systematische review over farmacologische interventies bij patiënten 

met bvFTD weergegeven.   Alle literatuur tussen 1970 en 2016 werd systematisch 

bestudeerd en uiteindelijk werden 23 studies geïncludeerd waarbij randomized 

controlled trials het grootste aandeel hadden. Het unieke aan deze systematische 

review was de klinische invalshoek waarbij de farmacologische interventies 

beschreven werden aan de hand van het effect op de gedragssymptomen conform 

de bvFTD criteria uit 2011. Gebaseerd op metingen middels de Neuropsychiatric 

Inventory (NPI) had Trazodon de grootste effecten op de gedragssymptomen bij 

bvFTD, gevolgd door Rivastigmine en Citalopram.    

In hoofdstuk 9  hebben we ons gericht op ondersteunende interventies voor 

mantelzorgers van dementie patiënten met een frontaal syndroom. Eerder 

onderzoek heeft herhaaldelijk aangetoond dat de lijdensdruk bij deze mantelzorgers 

extreem hoog is met vaak ook aanwezigheid van depressieve symptomen bij deze 

mantelzorgers.  We ontwikkelden een groepsgewijze interventie bestaande uit 

psycho-educatie, sociale steun en cognitieve gedragstherapie die gedurende een 

half jaar aan mantelzorgers werd gegeven. Mantelzorgers werden blind 

gerandomiseerd voor ofwel deelname aan de interventie groep ofwel de 

controlegroep. Mantelzorgers uit de controlegroep kregen ‘de gebruikelijke zorg’ 

bestaande uit reguliere bezoeken van patiënt en de mantelzorger aan de medisch 

specialist. Kwalitatieve en kwantitatieve data werd verzameld voorafgaand en na 

de interventie. In de interventiegroep werd een toename gevonden van een gevoel 

van competentie in vergelijking met de controlegroep. Hoewel niet significant 

verschillend van de controlegroep werd in de interventiegroep ook een afname 

gezien van lijdensdruk, ervaren stress en depressieve symptomen. 

 

 

 

 

 

 



 

 

CONCLUSIE 

 

Op weg naar een vroeg onderscheid tussen bvFTD en psychiatrische 

stoornissen 

Gedreven door de uitdagingen van de klinische praktijk, was een eerste doel van dit 

proefschrift om handvaten te bieden die kunnen helpen bij het klinisch onderscheid 

tussen bvFTD en psychiatrische stoornissen.  In geval van verdenking op bvFTD 

adviseren we om in het diagnostisch proces in ieder geval de anamnese, lichamelijk 

en neurologisch onderzoek, de medische voorgeschiedenis, familie anamnese, 

neuropsychiatrisch onderzoek en een hetero-anamnese bij voorkeur bij meerdere 

informanten af te nemen.  Onze data suggereert dat naast het gebruik van de 

consensus criteria uit 2011 ook het gebruik van formele criteria voor een 

psychiatrische stoornis (DSM criteria) zinvol kan zijn. Het screenen van alle 

patiënten middels de Mini Internationaal Neuropsychiatrisch Interview lijkt te 

arbeidsintensief te zijn (elk interview duurt een uur) en is daarmee ook niet van 

toegevoegde waarde. Als een betrokken psychiater echter ook klinisch een sterke 

verdenking heeft op een psychiatrische stoornis lijkt het toepassen van formele 

criteria voor een psychiatrische stoornis wel duidelijk van toegevoegde waarde. 

Ons onderzoek heeft laten zien dat ook het observeren en uitvragen van stereotype 

gedrag van toegevoegde waarde is omdat het aanwijzingen vormt voor zowel 

bvFTD als ‘progressie’. De Stereotypy Rating Inventory (SRI) lijkt hiervoor een 

geschikt meetinstrument omdat het in de vragen aan de mantelzorger zowel de 

ernst als de frequentie van het stereotype gedrag meeneemt.  Ook de MADRS is een 

zinvol instrument voor het klinisch onderscheid tussen bvFTD en psychiatrische 

stoornissen. De MADRS bleek van toegevoegde diagnostische waarde terwijl 

beeldvormend onderzoek van beperkt belang was voor de diagnostiek. Dit 

benadrukt het belang om bvFTD en psychiatrische stoornissen zoveel mogelijk 

reeds op basis van het klinisch beeld te onderscheiden.  

In het onderscheid tussen bvFTD en psychiatrische stoornissen kan ook gebruik 

van de PANSS overwogen worden.  In ons cohort van patiënten met een laat 

ontstaan frontaal syndroom kon driekwart van de variantie van psychiatrische 

stoornissen versus bvFTD verklaard worden door de PANSS.  Echter het gebruik 

van de PANSS is arbeidsintensief, is voorbehouden aan daartoe getrainde clinici en 

het risico op interpersoonlijke variabiliteit is hoog.. In de klinische praktijk is een 

nauwe samenwerking tussen neuroloog en psychiater daarom meer aan te raden 

waarbij men zich bewust is van de duidelijke overlap in symptomatologie 



 

 

waaronder ook in het brede palet van psychotische symptomen. Het gebruik van de 

PANSS heeft ons laten zien dat misdiagnose met een psychotische stoornis bij 

bvFTD veelal wordt veroorzaakt door overlappende negatieve symptomen.  

 

Andere handvaten bruikbaar voor het onderscheid tussen bvFTD en psychiatrische 

stoornissen zagen we tijdens het bestuderen van het ziekte beloop bij het laat 

ontstaan frontaal syndroom.. Ons onderzoek heeft laten zien dat er veelal een 

combinatie van meerdere psychiatrische en psychologische condities ten grondslag 

ligt aan het bvFTD phenocopy syndroom. Het betreft veelal een combinatie van 

psychiatrische en psychologische condities  waarbij recente traumatische 

levensgebeurtenissen, cluster C persoonlijkheidsproblematiek, relatieproblemen en 

stemmingsproblemen de meest voorkomende oorzakelijke factoren bleken. Bij 9% 

van de patiënten met een bvFTD phenocopy syndroom was er sprake van een 

beneden gemiddelde intelligentie. Hiermee wordt aanbevolen om specifiek bij 

patiënten bij wie gedacht wordt aan bvFTD maar die geen progressie vertonen, 

geen afwijkingen hebben op beeldvormend onderzoek en geen genetische mutatie 

blijken te hebben in ieder geval ook de intelligentie te testen, de genoemde 

psychologische en psychiatrische factoren te overwegen en in ieder geval ook meer 

dan een hetero-anamnese af te nemen.  

Een laatste maar niet minder belangrijk handvat voor het klinisch onderscheid 

tussen bvFTD en psychiatrische stoornissen kwam naar voren in ons onderzoek 

naar sociale cognitie bij patiënten met het laat ontstaan frontaal syndroom. Sociale 

cognitie werd middels de Ekman 60 Faces test en de Faux pas test gemeten bij 

patiënten met bvFTD, andere neurodegeneratieve aandoeningen en patiënten met 

een psychiatrische aandoening. Bij de Ekman 60 faces test staat het herkennen van 

emoties bij middels foto’s getoonde gezichten centraal, terwijl het bij de Faux pas 

test gaat om het herkennen van een sociaal ongepaste situatie. BvFTD patiënten 

hadden een significant lagere score op de Ekman 60 faces test en deze test bleek 

met een goede diagnostische waarde onderscheid te kunnen maken tussen 

psychiatrische stoornissen, andere neurodegeneratieve aandoeningen en bvFTD.  

Dit is een veelbelovend resultaat en sluit aan bij hypotheses uit eerdere publicaties. 

Hiermee raden we dan ook met overtuiging aan om de sociale cognitie te bepalen 

met in ieder geval de Ekman 60 faces test bij patiënten bij wie een verdenking 

bestaat op bvFTD.  

 

 



 

 

Zorg en symptoomverlichting bij het laat ontstaan frontaal syndroom   

Dit proefschrift heeft niet alleen de aandacht gevestigd op handvaten om in de 

klinische praktijk onderscheid te maken tussen bvFTD en  psychiatrische 

stoornissen maar het belang van symptoomverlichting en zorg voor patiënten en 

mantelzorgers werd ook benadrukt. In onze studie gericht op symptoomverlichting 

voor bvFTD patiënten zagen we dat Trazodon, Rivastigmine en Citalopram een 

gunstig effect kunnen hebben op de gedragssymptomen. Gezien het momenteel 

nog ontbreken van een oorzakelijke behandeling voor bvFTD patiënten en het 

gegeven dat met name de naasten van patiënten met bvFTD veel lijdendruk 

ondervinden van deze progressieve aandoening, is de zorg voor en rondom deze 

aandoening in belangrijke mate gericht op de mantelzorgers. Gebaseerd op de 

resultaten van de exploratieve interventie studie die we zelf hebben opgezet, raden 

we specifieke ondersteuning voor mantelzorgers van dementie patiënten met een 

frontaal syndroom aan. Een supportgroep waarbij de aspecten psycho educatie, 

sociale steun en cognitieve gedragstherapie aandacht krijgen lijken zeker zinvol 

lijdensdruk te verlichten en het gevoel van competentie bij mantelzorgers te 

versterken.  

 

Aanbevelingen voor de toekomst 

Een langere follow up duur van patiënten met een laat ontstaan frontaal syndroom 

is nodig om onze bevindingen te bevestigen. We hebben bij ons onderzoek een 

follow up duur van 2 jaar gebruikt maar onderzoek heeft tot op heden nog niet 

uitgewezen of deze gouden standaard voldoende is voor de hoogst haalbare 

diagnostische zekerheid die ante mortem mogelijk is. We bevelen daarnaast 

klinische instrumenten aan die het beloop van frontale symptomen objectief 

kunnen meten. In de klinische praktijk zijn we tot op heden nog afhankelijk van 

mantelzorgers die de frontale symptomen rapporteren waarbij duidelijk is dat er 

veel verschillen zijn tussen de mantelzorgers ten aanzien van de weergave van deze 

symptomen. Zo is er bij patiënten met het bvFTD phenocopy syndroom geen  

progressie van ziekte zichtbaar terwijl mantelzorgers een toename van symptomen 

rapporteren. Het kunnen objectiveren van het beloop van frontale symptomalogie is 

niet alleen gewenst in het kader van vervolg van wetenschappelijk onderzoek maar 

ook met het oog op zorg voor patiënten en naasten zodat na het bespreken van de 

diagnose ook de eventuele progressie van symptomen besproken kan worden.   

We bevelen verder onderzoek aan naar eventuele achteruitgang van bevindingen 

bij  neuropsychologisch onderzoek bij patienten met een frontaal syndroom. De 



 

 

huidige criteria stellen dat er bij patienten met bvFTD ten minste sprake moet zijn 

van klinische achteruitgang om te kunnen spreken van waarschijnlijke bvFTD. De 

vraag is echter of er bij patienten met een psychiatrische aandoening, zich 

presenterend met een frontaal syndroom niet ook sprake kan zijn van 

achteruitgang, bijvoorbeeld bij neuropsychologisch onderzoek, en hoe zich dit 

verhoudt tot bvFTD patienten en patienten met andere neurodegeneratieve 

aandoeningen.  

Een aanpassing van de huidige criteria voor bvFTD wordt voorts aanbevolen ten 

behoeve van een betere diagnostische accuraatheid bij patienten met een laat 

ontstaan frontaal syndroom. Ten eerste wordt toevoeging van beoordeling van 

sociale cognitieve bij deze patienten aanbevolen. Ten tweede zijn er voldoende 

aanwijzingen om genetische screening, specifiek ten aanzien van C9orf72 mutatie, 

mee te nemen in diagnostisch onderzoek, met name vanwege het langzaam 

progressieve beloop en de soms atypische presentatie met voornamelijk 

psychiatrische symptomen bij bvFTD voortkomend uit deze mutatie. Daarnaast 

laten zowel de klinische symptomen als functioneel beeldvormend onderzoek, 

zoals PET en SPECT onderzoek, overlappende resultaten zien bij bvFTD patienten 

en patienten met een psychiatrische stoornis. Psychiatrische bvFTD ‘mimics’ 

moeten in een zo vroeg mogelijk stadium herkend worden en niet onnodig de 

diagnose bvFTD krijgen. Zorgvuldige diagnostische follow-up, door zowel een 

neuroloog als psychiater is geïndiceerd, specifiek bij deze groep van bvFTD 

‘mimics’, om de betrouwbaarheid van diagnoses op de lange termijn te 

waarborgen.   
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DANKWOORD 

 

Nu mijn promotieonderzoek en mijn opleiding tot psychiater beiden bijna zijn 

afgerond is het een mooi moment om mijn dank op papier te zetten voor alle steun 

die ik de afgelopen jaren heb ontvangen. Het was een bijzondere onderneming om 

het klinisch werk en de opleiding tot specialist te combineren met 

promotieonderzoek. Hoewel het bij tijden een behoorlijke uitdaging was om alles 

op tijd rond te krijgen gaf het veel voldoening om klinisch werk met onderzoek te 

combineren. Ook in het onderzoek kon ik goed aansluiting vinden bij de klinische 

praktijk hetgeen het voor mij heel betekenisvol maakte. De hoofdpersonen van 

mijn onderzoek, namelijk de patienten en hun naasten, wil ik graag in de eerste 

plaats van harte bedanken. Het was zo bijzonder om zoveel verschillende patienten 

en hun familieleden te zien, ieder niet alleen met een eigen manifestatie van ziekte 

maar ook met hun eigen omgang ermee, waardoor ik dagelijks geraakt werd; soms 

gegrepen door de ernst, soms ontroerd, soms ook met een lach door de humor die 

tussen de bedrijven door ook vaak te vinden was. Frontemporale dementie is, naast 

de verschillende psychiatrische aandoeningen die tijdens het onderzoek en het 

klinisch werk de revue passeerden, een aangrijpende ziekte en ik voelde zo nu en 

dan specifiek bij deze ziekte de tranen opkomen als de diagnose met de patient en 

familie besproken werd. Frontotemporale dementie grijpt aan in het relatief nog 

jonge leven van patienten en hun partners, kinderen, ouders, werkgevers, 

buurtgenoten en school- of studievrienden van de kinderen. Als ik vragen doornam 

met de naasten probeerde ik altijd te zoeken naar een ingang waar ik ook iets voor 

hen kon betekenen, al was het alleen een moment van erkenning. Hoewel het als 

stoeptegeltjes wijsheid mag klinken heeft het mij altijd doen herinneren dat de ernst 

en eindigheid van het leven waarmee frontotemporale dementie confronteert, ook 

de uitnodiging met zich meebrengt om van het leven te genieten zolang het er is, 

om ervoor te gaan, en elkaar lief te hebben in ieders eigenheid. Ik zag dat bij veel 

patienten en mantelzorgers en ik voelde me altijd dankbaar dat ze me hun 

vertrouwen gaven.  

 

Naast de patiënten en hun naasten was dit onderzoek nooit mogelijk geweest 

zonder de enorme inspanningen en bevlogenheid van mijn co-promotoren 

Annemiek Dols en Yolande Pijnenburg.  Terwijl ik aan dit promotietraject begon 

was het LOF onderzoek reeds gestart en kon ik mede dankzij de grote inzet van 

Welmoed Krudop de follow up van patiënten verder vormgeven. Bij deze wil ik 



 

 

ook heel graag de Hersenstichting Nederland bedanken voor de subsidie die werd 

verleend voor de totstandkoming van de LOF studie. Er lag een heel mooi cohort 

voor me en ik kon bijna niet wachten. Geleidelijk zag ik de vele uitdagingen die 

eigen waren aan de follow up van deze specifieke patiëntengroep. De 

gedragsveranderingen werden veelal niet pas in de spreekkamer zichtbaar en het 

vroeg om de nodige creativiteit om iedereen te blijven motiveren om deel te blijven 

nemen aan het onderzoek, ook op de tijdstippen en werkwijze waarop dit paste bij 

de onderzoeksopzet. Annemiek en Yolande hebben mij hierin heel goed begeleid 

en hun enthousiasme en toewijding werkte heel aanstekelijk.  

Annemiek, ik wil je in het bijzonder bedanken dat je er steeds zo voor me bent 

geweest, elke week weer en ook als ik er tussendoor een keer om vroeg, en dat je 

ook op de moeilijke momenten voor me opkwam. In je begeleiding zijn veel 

‘levenslessen’ de revue gepasseerd zoals ‘Flora, weet je, als je heel lang met iets 

bezig bent en het kost heel veel moeite, dan moet er even een belletje gaan rinkelen 

met: wie kan ik om hulp vragen?’ of  ‘Je mag wel hard werken maar het leven 

moet ook heel leuk blijven’, om over de levensles van ‘de schutting’ nog maar te 

zwijgen. In je begeleiding was je ook heel praktisch en het moment waarop je de 

verdwenen rij uit een tabel weer daadwerkelijk tevoorschijn toverde zal ik ook 

nooit vergeten. Je leerde me om haalbare doelen te stellen, zowel voor de korte als 

lange termijn, hiernaar toe te werken en het ook voor mezelf inspirerend te houden. 

Ook heb je me steeds gestimuleerd om mijn eigen insteek te blijven kiezen en mijn 

eigen kwaliteiten te benutten. Vanaf het moment dat ik zelf studenten ging 

begeleiden hoorde ik soms uit mijn mond jouw woorden terugkomen. Dank voor 

alles lieve Annemiek.   

Yolande, ook jou ben ik heel dankbaar, ten aanzien van veel verschillende 

aspecten. Je ben echt een topneuroloog, een hele gedegen wetenschapper, met heel 

veel kennis, en je weet onderzoek en klinisch werk altijd heel mooi in brede 

verbanden te plaatsen. Ik voel me vereerd dat ook jij mijn co-promotor bent en dat 

je het raakvlak tussen de neurologie en de psychiatrie altijd zo mooi hebt kunnen 

beschrijven. Dank voor je zorgvuldige begeleiding, je diepgaande feedback op 

artikelen, je stimulerende woorden, je uitnodigingen voor bijeenkomsten zoals de 

FTD expert meetings en het samen bezoeken van patiënten in hun eigen 

leefomgeving. Ook je benadering van John Hodges tijdens de FTD conference in 

Munchen  zal ik nooit vergeten; het is een weerspiegeling van je enthousiasme dat 

je al zolang ik je ken op me hebt over weten te brengen.   

 



 

 

Professor Max Stek en Professor Philip Scheltens, mijn promotoren, grote dank aan 

jullie is hierbij zonder meer ook op z’n plaats. Dit promotietraject is dankzij jullie 

mogelijk gemaakt en jullie hebben me altijd gestimuleerd om het beste uit mezelf 

naar boven te halen. Beste Max, je hebt me zowel ten aanzien van de opleiding als 

het onderzoek onmisbare kansen geboden. Ik kan me je eerste telefoontje in de 

oude Valeriuskliniek nog herinneren waarna we de mogelijkheden voor onderzoek 

geïnventariseerd hebben. Je hebt me altijd gestimuleerd om kliniek en onderzoek 

met elkaar te blijven verbinden en je hebt me daarbij de ruimte gegeven om het op 

mijn eigen manier te doen. Ik ben je daar ontzettend dankbaar voor. Je hebt altijd 

naar de menselijke kant gekeken en ook aandacht gehouden voor eventueel andere 

zaken dan onderzoek alleen. Een persoonlijke noot, bijvoorbeeld voorafgaand aan 

het eindreferaat, ontbrak nooit en dit heeft me zeker ook tijdens de moeilijkere 

fases geholpen om door te zetten. Ik heb heel veel bewondering hoe je de 

ouderenpsychiatrie op de kaart hebt gezet en  voor de connecties die je hebt 

opgebouwd met verschillende specialismen, in heel Nederland en daarbuiten. Dank 

voor  je gedegen en snelle feedback, bij alle manuscripten (ook ten aanzien van de 

taalzaken!) en je begeleiding in alle verschillende opzichten.  

Beste Philip, mijn tweede promotor, veel dank ook aan jou. Ik weet nog hoe je mijn 

eerste internationale artikel heel zorgvuldig op een zondag van commentaar had 

voorzien waarna je in de week erna vriendelijk vroeg of ik ‘al dat rood in de tekst 

nog wel trok’. Dat artikel is uiteindelijk in een heel mooi blad terecht gekomen en 

zo heb je me steeds verder op weg geholpen. Het was altijd leuk om te zien hoe je 

‘de psychiatrie’ verdroeg en hoe professioneel en kundig je te werk gaat. Ik kan 

alleen maar diep respect hebben voor de vele talenten die je bezit, zowel in 

wetenschappelijk opzicht, als op patiënt- en organisatorisch niveau als ook hoe je 

dementie inbrengt in het maatschappelijk debat.  

 

De leden van de leescommissie wil ik heel graag bedanken voor de tijd die ze aan 

mijn proefschrift besteed hebben, Prof. dr. Van Balkom, Prof. dr. Hodges, Prof. dr. 

Van der Mast, Prof. dr. Weinstein en dr. Rhebergen. Beste Ton, heel veel dank 

voor je zorgvuldige begeleiding gedurende mijn opleiding tot psychiater en de 

mogelijkheden die je hebt geboden om dit te combineren met promotieonderzoek.  

Dear John Hodges, I am inutterably grateful for your presence at my defence. Your 

work has inspired me so much: you know better than anyone else how the clinical 

challenges of those working with bvFTD patients can be translated into meaningful 

questions for science, and which methods to use to approach solid answers. Thank 



 

 

you very much. Beste Roos, de eerte keer dat ik je daadwerkelijk zag in de praktijk 

was tijdens de workshop die Welmoed en ik gaven tijdens het NVVP 

Voorjaarscongres in Maastricht en je maakte veel indruk op me met je uitgebreide 

kennis, je verrassende vragen en je originele benadering. Dank voor je grondige 

beoordeling van mijn proefschrift en je inspirerende werk als hoogleraar 

Ouderenpychiatrie: je maakt het vak nog aantrekkelijker voor ons als aios. Beste 

Prof. Weinstein dank voor uw zorgvuldige feedback op mijn proefschrift en 

uiteraard ook voor uw bijdrage aan het symposium: ik kijk ernaar uit. Beste Didi, 

eigenlijk ben ik dankzij jou binnengekomen in de Valeriuskliniek: mijn co-schap 

bij jou was zo leuk en inspirerend dat ik graag terug wilde komen. Bij deze ook 

veel dank voor je uitgebreide feedback (ook op de details!) van mijn proefschrift.  

 

Gedurende de afgelopen jaren heb ik kunnen proeven van de werkwijze van veel 

verschillende supervisoren en helemaal nu ik erop terug kijk neem ik alle 

verschillende ‘lessen’ graag mee.  Lieve Rigobert, je was mijn supervisor tijdens 

mijn huisartsen co-schap en hoewel ik deze alinea eigenlijk wilde beginnen met de 

supervisoren van mijn assistententijd zijn jouw lessen gedurende mijn hele 

assistententijd een rode draad geweest en onmisbaar voor mij als arts. Je leerde me 

dat ‘de patient altijd beter de spreekkamer uit kan gaan dan dat de patient erin 

kwam, ongeacht hoe erg de ziekte of uitslag ook kan zijn’. Een duidelijke 

boodschap en vooral medemenselijkheid als arts zijn zijn zo waardevol en ik 

vergeet nooit hoe ik dit bij jou heb gezien. Meedraaien met je spoedspreekuurtje 

was zo leuk en vergeet alsjeblieft nooit hoeveel vertrouwen je me hebt gegeven 

voor de rest van mijn carriere.  Mijn assistententijd begon op de Valeriuskliniek bij 

Eric van Exel en ook ten tijde van deze laatste woorden voor mijn proefschrift 

werk ik weer met je samen. Je bent een ontzettend bereikbare supervisor en ik heb 

me altijd heel gesteund door je gevoeld. De humor was nooit ver te zoeken en dit 

maakt het werk op de gesloten afdeling altijd weer draaglijk. Dank voor al je snelle 

antwoorden, het knopen doorhakken, je professionaliteit en deskundigheid, de lach 

en ‘het niet bang zijn voor klachten’. Beste Nikander, Ruhls Rule vergeet ik nooit 

en popt af en toe op, en daarnaast je les om iets te bedenken dat je in een patient of 

familielied bewondert mocht je je aan deze persoon irriteren. Er is altijd iets te 

vinden zo is gebleken! Anet, je leerde me de kunsten van de ‘dwang en drang’ en 

hoe ethiek en psychiatrie ook hierbij mooi gecombineerd kunnen worden. Ik 

vergeet ook nooit hoe je even met je benen omhoog op een stoel zat op 

vrijdagmiddag als ik op een onbewaakt ogenblik je kamer binnen kwam in de oude 



 

 

Valeriuskliniek voor nog een laatste vraag. Lieve Erica Verkruissen, je hielp me 

om mijn grenzen te bewaken en daarnaast om de accenten op de juiste plek te 

leggen. Gerben Meynen, ik keek ernaar uit om te proeven van je uitgebreide kennis 

van filosofie en psychiatrie en daar heb ik ook zeker van genoten. Je wist ook 

tijdens het supervisiemoment met de patient altijd –ook als ik dit niet meer 

verwacht had- een hobby van een patient te benoemen en ik zag de patient ervan 

opfleuren. Lieve Gooke Lagaay, de internist waarvan ik mocht leren tijdens mijn 

opleiding tot psychiater, wat was het een bijzondere tijd bij jou in het VUmc.  Ik 

verheugde me altijd op mijn supervisiemomentjes bij jou omdat ik alles mocht 

vragen en je me het ook nog een zo mooi uitlegde. Ik leerde allerlei details van de 

interne geneeskunde van je en ook mochten we ‘beschouwen’ over ons werk als 

arts en de eindigheid van het leven en hoe daarmee als dokter om te gaan. Ik 

vergeet nooit hoe je tijdens de supervisie heel vaak een mandarijntje helemaal in 

detail afpelde en dat dat soms enig zicht gaf op hoe lang de supervisie sowieso 

voortgezet kon worden. Maar je was altijd bereikbaar voor vragen en je nam mijn 

‘niet pluis gevoel’ altijd serieus waardoor ik dat zelf ook nog sterker kon 

ontwikkelen. Dank lieve Gooke. Sabina Vriend, ook jij dank voor je supervisie nu 

tijdens mijn een na laatste stage van mijn opleiding. Het aangeven van grenzen  

bracht jij bij mij weer eens mooi onder de aandacht. Leo Swaab, dank voor je 

supervisie over mijn eerste psychotherapie patient. Bij de pychotherapie ging er 

weer een nieuwe wereld voor me open met diepgang die ik heel goed met je kon 

bespreken en waar ik ook veel plezier in had. Chris Folkers, jij ook dank voor je 

supervisie, in dit geval over mijn andere psychotherapiepatient. Zorgvuldig en 

steunend en met verrassende inzichten heb je me begeleid.  En last but not least, 

professor Piet Eikelenboom, tijdens mijn klinisch werk en ook tijdens mijn 

onderzoekstijd zag ik je sowieso ten minste ongeveer eens per maand ofwel op de 

afdeling ofwel omdat mijn werkplek zich ineens tegenover je bevond. Je 

attendeerde me altijd weer op interessante nieuwe artikelen en je kennis van de 

neuropsychiatrie is ontzettend inspirerend. Ook motiveerde je me om 

onderwijscapaciteiten verder uit te breiden en is het altijd weer zo mooi hoe je bij 

elke defensieve patient weer een ingang weet te vinden bij de grote visite. Dank 

voor je inspiratie! 

 

Lieve vriendinnen; lieve Roos, Ailun, Ianthe, Sanna, Brenda, Geeske, Lotte, 

Ellemijn: wat kennen we elkaar inmiddels al lang en wat ben ik blij met jullie! Met 
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