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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 MINIInternational 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
neurodegenerative diseases and psychiatric disorders

dementia

from

other

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 bvFTD23, 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 25 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 nonprogressive 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 welltrained 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

Mood and apathy

·
Low score at the
Montgomery
Asperg
Depression
Rating
Scale(MADRS)

Stereotypy

·
High score at the
Stereotypical
Rating
Inventory

Supporting a psychiatric disorder
·
High score at Montgomery
Asperg
Depression
Rating
Scale(MADRS)
·
High score at PANSS items
Tension, Anxiety and Guilt feelings
·
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
·
Being female and
absence of most of the
·
Being male and one of the
Long
symptom following conditions, or
following conditions, or being female
duration
without being male and absence of all
and at least 3 of the following
conversion
from of the following conditions:
conditions: recent life events, mood
possible to probable recent life events, mood
problems, cluster C personality traits,
bvFTD, lacking a problems,
cluster
C
relationship
problems,
low
genetic mutation
personality
traits,
intelligence
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 criteria23, 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. 42 43 44 45 Besides these medications, Memantine

can be considered in case of apathy as it has been found in multiple studies to slightly relief this
symptom46 47, while Dexamphetamin, Methylphenidate and Paroxetin can be taken into account in case
of disinhibition.48 49 50Paroxetin 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. 51 52
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.53 54 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.55 56 57 58 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.

REFERENCES
1.
Sheehan D V., Lecrubier Y, Sheehan KH, et al. The Mini-International Neuropsychiatric Interview
(M.I.N.I.): The development and validation of a structured diagnostic psychiatric interview for DSM-IV and ICD10. In: Journal of Clinical Psychiatry. Vol 59. ; 1998:22-33. doi:10.1016/S0924-9338(99)80239-9.
2.
Woolley JD, Khan BK, Murthy NK, Miller BL, Rankin KP. The diagnostic challenge of psychiatric
symptoms in neurodegenerative disease: Rates of and risk factors for prior psychiatric diagnosis in patients with
early neurodegenerative disease. J Clin Psychiatry. 2011. doi:10.4088/JCP.10m06382oli.
3.
Chakrabarty T, Sepehry AA, Jacova C, Hsiung GYR. The prevalence of depressive symptoms in
frontotemporal dementia: A meta-analysis. Dement Geriatr Cogn Disord. 2015;39(5-6):257-271.
doi:10.1159/000369882.
4.
Lopez OL, Gonzalez MP, Becker JT, Reynolds III CF, Sudilovsky A, DeKosky ST. Symptoms of
depression and psychosis in Alzheimer’s disease and frontotemporal dementia. Exploration of underlying
mechanisms. Neuropsychiatry, Neuropsychol Behav Neurol. 1996;9(3).
5.
Gregory CA, Hodges JR. Frontotemporal dementia: Use of consensus criteria and prevalence of
psychiatric
features.
Neuropsychiatry,
Neuropsychol
Behav
Neurol.
1996;9(3):145-153.
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed4&NEWS=N&AN=1996208799.
6.
Velakoulis D, Walterfang M, Mocellin R, Pantelis C, McLean C. Frontotemporal dementia presenting as
schizophrenia-like psychosis in young people: Clinicopathological series and review of cases. Br J Psychiatry.
2009;194(4):298-305. doi:10.1192/bjp.bp.108.057034.
7.
Mendez MF, Perryman KM. Neuropsychiatric Features of Frontotemporal Dementia: Evaluation of
Consensus Criteria and Review. J Neuropsychiatry Clin NeurosciThe J Neuropsychiatry Clin Neurosci.
2002;144(14):424-429. doi:10.1176/jnp.14.4.424.
8.
Mendez MF, Shapira JS, Woods RJ, Licht EA, Saul RE. Psychotic symptoms in frontotemporal dementia:
Prevalence and review. Dement Geriatr Cogn Disord. 2008;25(3):206-211. doi:10.1159/000113418.
9.
Galimberti D, Fenoglio C, Serpente M, et al. Autosomal dominant frontotemporal lobar degeneration due
to the C9ORF72 hexanucleotide repeat expansion: Late-onset psychotic clinical presentation. Biol Psychiatry.
2013;74(5):384-391. doi:10.1016/j.biopsych.2013.01.031.
10.
Shinagawa S, Naasan G, Karydas a. M, et al. Clinicopathological Study of Patients With C9ORF72Associated Frontotemporal Dementia Presenting With Delusions. J Geriatr Psychiatry Neurol. 2014;28(2):99107. doi:10.1177/0891988714554710.
11.
Urwin H, Josephs KA, Rohrer JD, et al. FUS pathology defines the majority of tau-and TDP-43-negative
frontotemporal lobar degeneration. Acta Neuropathol. 2010;120(1):33-41. doi:10.1007/s00401-010-0698-6.
12.
Kertesz A, Cyn Ang L, Jesso S, et al. Psychosis and Hallucinations in FTD with C9ORF72 mutation: A
detailed clinical cohort. Cogn Behav Neurol. 2013;26(3):146-154. doi:10.1097/WNN.0000000000000008.
13.
Rohrer JD, Guerreiro R, Vandrovcova J, et al. The heritability and genetics of frontotemporal lobar
degeneration. Neurology. 2009;73(18):1451-1456. doi:10.1212/WNL.0b013e3181bf997a.
14.
Rohrer JD, Warren JD. Phenotypic signatures of genetic frontotemporal dementia. Curr Opin Neurol.
2011;24(6):542-549. doi:Doi 10.1097/Wco.0b013e32834cd442.
15.
Harvey PD WE. Positive and Negative Symptoms in Psychosis: Description, Research, and Future
Directions. Routledge; 2013.
16.
Young a W, Perrett DI, Calder a J, Sprengelmeyer R, Ekman P. Facial Expressions of Emotion: Stimuli
and Tests (FEEST). Vol 126.; 2002. doi:10.1016/S0010-0277(97)00003-6.
17.
Stone VE. Faux Pas Recognition Test Faux Pas Recognition Test (Adult Version). J Cogn Neurosci Brain.
2002;10(125):640-656.
18.
Diehl-Schmid J, Pohl C, Ruprecht C, Wagenpfeil S, Foerstl H, Kurz A. The Ekman 60 Faces Test as a
diagnostic instrument in frontotemporal dementia. Arch Clin Neuropsychol. 2007;22(4):459-464.
doi:10.1016/j.acn.2007.01.024.

19.
Funkiewiez A, Bertoux M, de Souza LC, Lévy R, Dubois B. The SEA (Social Cognition and Emotional
Assessment): A clinical neuropsychological tool for early diagnosis of frontal variant of frontotemporal lobar
degeneration. Neuropsychology. 2012;26(1):81-90. doi:10.1037/a0025318.
20.
Bertoux M, Delavest M, de Souza LC, et al. Social Cognition and Emotional Assessment differentiates
frontotemporal dementia from depression. J Neurol Neurosurg Psychiatry. 2012;83(4):411-416.
21.
Baron-cohen S, Riordan MO, Stone V, Jones R, Plaisted K. A new test of social sensitivity : Detection of
faux pas in normal children and children with Asperger syndrome : J Autism Dev Disord. 1999;29:407-418.
22.
O’Toole MS, Pedersen AD, Hougaard E, Rosenberg NK. Neuropsychological test performance in social
anxiety disorder. Nord J Psychiatry. 2015;69(6):444-452. doi:10.3109/08039488.2014.997288.
23.
Rascovsky K, Hodges JR, Knopman D, et al. Sensitivity of revised diagnostic criteria for the behavioural
variant of frontotemporal dementia. Brain. 2011;134(9):2456-2477. doi:10.1093/brain/awr179.
24.
Hornberger M, Shelley BP, Kipps CM, Piguet O, Hodges JR. Can progressive and non-progressive
behavioural variant frontotemporal dementia be distinguished at presentation? J Neurol Neurosurg Psychiatry.
2009;80(6):591-593. doi:10.1136/jnnp.2008.163873.
25.
Davies RR, Kipps CM, Mitchell J, Kril JJ, Halliday GM, Hodges JR. Progression in Frontotemporal
Dementia. Group. 2006;63(11):1627-1631. doi:10.1001/archneur.63.11.1627.
26.
Kipps CM, Davies RR, Mitchell J, Kril JJ, Halliday GM, Hodges JR. Clinical significance of lobar
atrophy in frontotemporal dementia: Application of an MRI visual rating scale. Dement Geriatr Cogn Disord.
2007;23(5):334-342. doi:10.1159/000100973.
27.
Piguet O, Hornberger M, Mioshi E, Hodges JR. Behavioural-variant frontotemporal dementia: Diagnosis,
clinical staging, and management. Lancet Neurol. 2011;10(2):162-172. doi:10.1016/S1474-4422(10)70299-4.
28.
Beekman AT, Copeland JR, Prince MJ. Review of community prevalence of depression in later life. Br J
Psychiatry. 1999;174(4):307-311. doi:10.1192/bjp.174.4.307.
29.
Waldö ML, Santillo AF, Gustafson L, Englund E, Passant U. Somatic complaints in frontotemporal
dementia. Am J Neurodegener Dis. 2014;3(2):84-92.
30.
Perry DC, Sturm VE, Seeley WW, Miller BL, Kramer JH, Rosen HJ. Anatomical correlates of rewardseeking behaviours in behavioural variant frontotemporal dementia. Brain. 2014;137(6):1621-1626.
doi:10.1093/brain/awu075.
31.
Dols A, van Liempt S, Gossink F, et al. Identifying Specific Clinical Symptoms of Behavioral Variant
Frontotemporal Dementia Versus Differential Psychiatric Disorders in Patients Presenting With a Late-Onset
Frontal Lobe Syndrome. J Clin Psychiatry. 2016; doi:10.4088/JCP.15m09844.
32.
Finger EC, MacKinley J, Blair M, et al. Oxytocin for frontotemporal dementia: a randomized dose-finding
study of safety and tolerability. Neurology. 2015;84(2):174-181. doi:10.1212/WNL.0000000000001133.
33.
Furlan JC, Henri-Bhargava A, Freedman M. Clomipramine in the treatment of compulsive behavior in
frontotemporal dementia: a case series. Alzheimer Dis Assoc Disord. 2014;28(1):95-98.
doi:10.1097/WAD.0b013e318265c104.
34.
Shigenobu K, Ikeda M, Fukuhara R, et al. The Stereotypy Rating Inventory for frontotemporal lobar
degeneration. Psychiatry Res. 2002;110(2):175-187. doi:10.1016/S0165-1781(02)00094-X.
35.
Diehl-Schmid J, Schmidt E-M, Nunnemann S, et al. Caregiver burden and needs in frontotemporal
dementia. J Geriatr Psychiatry Neurol. 2013;26(4):221-229. doi:10.1177/0891988713498467.
36.
RM D. Amsterdamse Ontmoetingscentra; Een Nieuwe Vorm van Ondersteuning Voor Dementerende
Mensen En Hun Verzorgers [Amsterdam Meeting Centres: A New Type of Support for People with Dementia and
Their Carers]. Amsterdam; 1996.
37.
Dröes R-M, Meiland FJM, Schmitz MJ, van Tilburg W. Effect of the Meeting Centres Support Program
on informal carers of people with dementia: results from a multi-centre study. Aging Ment Health. 2006;10(2):112124. doi:10.1080/13607860500310682.
38.
Dröes R-M, Breebaart E, Meiland FJM, Van Tilburg W, Mellenbergh GJ. Effect of Meeting Centres
Support Program on feelings of competence of family carers and delay of institutionalization of people with
dementia. Aging Ment Health. 2004;8(3):201-211. doi:10.1080/13607860410001669732.

39.
Mioshi E, McKinnon C, Savage S, O’Connor CM, Hodges JR. Improving burden and coping skills in
frontotemporal dementia caregivers: a pilot study. Alzheimer Dis Assoc Disord. 2013;27(1):84-86.
doi:10.1097/WAD.0b013e31824a7f5b.
40.
Montgomery SA, Asberg M. A new depression scale designed to be sensitive to change. Br J Psychiatry.
1979;134(4):382-389. doi:10.1192/bjp.134.4.382.
41.
Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for schizophrenia.
Schizophr Bull. 1987;13(2):261-276. doi:10.1093/schbul/13.2.261.
42.
Moretti R, Torre P, Antonello RM, Cattaruzza T, Cazzato G, Bava A. Rivastigmine in Frontotemporal
Dementia. Drugs {&} Aging. 2004;21(14):931-937. doi:10.2165/00002512-200421140-00003.
43.
Lebert F, Stekke W, Hasenbroekx C, Pasquier F. Frontotemporal dementia: A randomised, controlled
trial with trazodone. In: Dementia and Geriatric Cognitive Disorders. Vol 17. ; 2004:355-359.
doi:10.1159/000077171.
44.
Lebert F, Stekke W, Hasenbroekx C, Pasquier F. Trazodone in fronto-temporal dementia. Res Pract
Alzheimers Dis. 2006;11:356-360.
45.
Herrmann N, Black SE, Chow T, Cappell J, Tang-Wai DF, Lanctôt KL. Serotonergic function and
treatment of behavioral and psychological symptoms of frontotemporal dementia. Am J Geriatr Psychiatry.
2012;20(9):789-797. doi:10.1097/JGP.0b013e31823033f3.
46.
Boxer AL, Lipton AM, Womack K, et al. An Open Label Study of Memantine Treatment in Three
Subtypes of Frontotemporal Lobar Degeneration. Alzheimer Disord Assoc Disord. 2010;23(3):211-217.
doi:10.1097/WAD.0b013e318197852f.An.
47.
Boxer AL, Knopman DS, Kaufer DI, et al. Memantine in patients with frontotemporal lobar degeneration:
A multicentre, randomised, double-blind, placebo-controlled trial. Lancet Neurol. 2013;12(2):149-156.
doi:10.1016/S1474-4422(12)70320-4.
48.
Huey ED, Garcia C, Wassermann EM, Tierney MC, Grafman J. Stimulant treatment of frontotemporal
dementia in 8 patients. J Clin Psychiatry. 2008;69(12):1981-1982. doi:10.4088/JCP.v69n1219a.
49.
Rahman S; Robbins Tw, Hodges JR, Mehta MA, Nestor PJ, Clark L SB. Methylphenidate (’Ritalin’) can
ameliorate abnormal risk-taking behavior in the frontal variant of frontotemporal dementia.
Neuropsychopharmacology. 2006;31(3):651-658.
50.
Moretti R, Torre P, Antonello RM, Cazzato G, Bava A. Frontotemporal dementia: Paroxetine as a possible
treatment of behavior symptoms: A randomized, controlled, open 14-month study. Eur Neurol. 2003;49(1):13-19.
doi:10.1159/000067021.
51.
Gottlieb BH, Johnson J. Respite programs for caregivers of persons with dementia: A review with practice
implications. Aging Ment Health. 2000;4(2):119-129. doi:10.1080/13607860050008637.
52.
Brodaty H, Green A, Koschera A. Meta-analysis of psychosocial interventions for caregivers of people
with dementia. J Am Geriatr Soc. 2003;51(5):657-664. doi:10.1034/j.1600-0579.2003.00210.x.
53.
Harris JM, Gall C, Thompson JC, et al. Sensitivity and specificity of FTDC criteria for behavioral variant
frontotemporal dementia. Neurology. 2013;80(20):1881-1887. doi:10.1212/WNL.0b013e318292a342.
54.
Vijverberg EGB, Dols A, Krudop WA, et al. Diagnostic accuracy of the frontotemporal dementia
consensus criteria in the late-onset frontal lobe syndrome. Dement Geriatr Cogn Disord. 2016;41(3-4):210-219.
doi:10.1159/000444849.
55.
Gorno-Tempini ML, Hillis a E, Weintraub S, et al. Classification of primary progressive aphasia and its
variants. Neurology. 2011;76:1-10. doi:10.1212/WNL.0b013e31821103e6.
56.
Steketee RME, Meijboom R, Bron EE, et al. Structural and functional brain abnormalities place
phenocopy frontotemporal dementia (FTD) in the FTD spectrum. NeuroImage Clin. 2016;11:595-605.
doi:10.1016/j.nicl.2016.03.019.
57.
Crossley NA, Scott J, Ellison-Wright I, Mechelli A. Neuroimaging distinction between neurological and
psychiatric disorders. Br J Psychiatry. 2015;207(5). doi:10.1192/bjp.bp.114.154393.
58.
Davidson LL, Heinrichs RW. Quantification of frontal and temporal lobe brain-imaging findings in
schizophrenia: A meta-analysis. Psychiatry Res - Neuroimaging. 2003;122(2):69-87. doi:10.1016/S09254927(02)00118-X.

