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Abstract

In September 2011, the International Behavioural Variant Frontotemporal Dementia Criteria Consortium established a new set of clinical
diagnostic criteria for the behavioural variant of frontotemporal dementia (bvFTD). Following the 1998 criteria by Neary et al., where five
core items had to be present to make a diagnosis of bvFTD, the new criteria incorporate six clinical hallmarks and demand that at least
three of these are present. Moreover, a degree of probability and a role for neuroimaging findings are introduced within the criteria. The
new diagnostic criteria have a sensitivity of 76 % for probable bvFTD and a sensitivity of 86 % for possible bvFTD. They provide a good

starting point for a more accurate diagnosis of bvFTD.
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Frontotemporal dementia (FTD) is a neurodegenerative disorder mainly
affecting the frontal and/or temporal lobes, leading to dementia with
prominent behavioural and/or language disturbances. Symptom onset is
most often between 45 and 65 years. Arnold Pick described the disease
with remarkably focal lobar atrophy in 1892 and it was later termed
Pick's disease by Alois Alzheimer.”” At present, it is known that
frontotemporal lobar degeneration (FTLD) with Pick bodies consisting of
tau-positive intraneuronal inclusions is not the only pathological
correlate of FTD. A variety of tau-positive abnormalities are responsible
for about 45 % of FTLD (FTLD-tau), whereas another 45-50 % of FTD
cases are associated with ubiquitin-positive, TAR DNA-binding
protein-43 (TDP-43)-positive pathology (FTLD-TDP).** Lastly, about
5-10 % of FTLD cases have ubiquitin-positive, TDP-43-negative, fused
in sarcoma protein (FUS)-positive pathology (FTLD-FUS).* FTD has
a relatively high degree of heritability. Mutations in the tau gene,
progranulin gene and the recently discovered C9orf72 gene are
responsible for up to 25 % of FTD cases.”™

In the late 1980s, renewed interest in non-Alzheimer dementias arose
as it became evident that, among patients who had died from
dementia, 10 % suffered from frontotemporal cortical degeneration
without Alzheimer's disease pathology.” Subsequently, the clinical
characteristics of these patients were described in more detail.”* In
1994, the Lund and Manchester groups published clinical and
neuropathological criteria for FTD, whereby clinical symptoms were
merely listed and pathological syndromes were subdivided
into a frontal lobe degeneration type consisting of non-specific
neurodegenerative changes, the Pick type including Pick bodies and the
motor neurone disease type which at the time was non-specific as
well.” The clinical symptoms of FTD were refined into a stricter corpus
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of criteria in 1998." Here the term FTLD was used as an umbrella for
three main clinical syndromes: FTD, semantic dementia (SD) and
progressive non-fluent aphasia (PNFA). Whereas the latter two present
with language disturbances, FTD is characterised by five core clinical
criteria, all of which had to be present to make a diagnosis of FTD.
These included an insidious onset and gradual progression, an early
decline of social interpersonal behaviour, an early decline in the
regulation of personal behaviour, early emotional blunting and an early
loss of insight. Furthermore, a number of supportive features such as
pre-senile onset were formulated. Exclusion features included, among
others, severe amnesia and spatial disorientation.

With some adaptations by an American working group on FTD,
proposing that the term FTLD be reserved for the pathological
spectrum and the term FTD for the clinical spectrum, including both
language variants (SD and PNFA) and the behavioural variant (bvFTD),
the 1998 criteria have remained widely used until very recently.

Some shortcomings and unmet needs, however, have ultimately led
to the development of a new set of clinical diagnostic criteria for FTD
by a large international consortium, which will be described in detail
in this article.”™

Although the five core criteria for bvFTD intuitively fit very well with the
clinical picture of a typical bvFTD patient, one of the practical problems
these criteria raise is the interpretation of rather abstract descriptions
such as “disturbed regulation of personal behaviour’. Obviously, this type
of description leaves room for free interpretation by the clinician.
Moreover, due to lack of insight bvFTD patients will not complain about
their behavioural and emotional changes spontaneously and clinicians
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Table 1: The International Behavioural Variant Frontotemporal Dementia Criteria Consortium
Diagnostic Criteria for Behavioural Variant Frontotemporal Dementia

The following symptom must be present to meet criteria for bvFTD:

A Shows progressive deterioration of behaviour and/or cognition by observation or history (as provided by a knowledgeable informant)

Three of the following behavioural/cognitive symptoms (A-F) must be present to meet criteria. Ascertainment requires that symptoms be persistent or

recurrent, rather than single or rare events

A. Early behavioural disinhibition [one of the following symptoms (A.1-A.3) must be present]:

Al Socially inappropriate behaviour

A2. Loss of manners or decorum

A3. Impulsive, rash or careless actions

B. Early apathy or inertia [one of the following symptoms (B.1-B.2) must be present]:
B.1. Apathy

B.2. Inertia

C. Early loss of sympathy or empathy [one of the following symptoms (C.1-C.2) must be present]:

C.1.
C.2.

Diminished response to other people’s needs and feelings
Diminished social interest, interrelatedness or personal warmth

D. Early perseverative, stereotyped or compulsive/ritualistic behaviour [one of the following symptoms (D.1-D.3) must be present]:

D.1. Simple repetitive movements
D.2. Complex, compulsive or ritualistic behaviours
D.3. Stereotypy of speech

E. Hyperorality and dietary changes [one of the following symptoms (E.1-E.3) must be present]:

E.1. Altered food preferences
E.2. Binge eating, increased consumption of alcohol or cigarettes
E.3. Oral exploration or consumption of inedible objects

F. Neuropsychological profile: executive/generation deficits with relative sparing of memory and visuospatial functions [all of the following symptoms

(F.1-F.3) must be present]:

F.1. Deficits in executive tasks
F.2. Relative sparing of episodic memory
F.3. Relative sparing of visuospatial skills

All of the following symptoms (A-C) must be present to meet criteria:

A. Meets criteria for possible bvFTD

B. Exhibits significant functional decline (by caregiver report or as evidenced by Clinical Dementia Rating Scale or Functional Activities
Questionnaire scores)

C. Imaging results consistent with bvFTD [one of the following (C.1-C.2) must be present]:

C.1. Frontal and/or anterior temporal atrophy on MRI or CT

C.2. Frontal and/or anterior temporal hypoperfusion or hypometabolism on PET or SPECT

Criterion A and either criterion B or C must be present to meet criteria.

A. Meets criteria for possible or probable bvFTD
B. Histopathological evidence of FTLD on biopsy or at post mortem
C. Presence of a known pathogenic mutation

Criteria A and B must be answered negatively for any bvFTD diagnosis. Criterion C can be positive for possible bvFTD but must be negative for probable bvFTD.

A Pattern of deficits is better accounted for by other non-degenerative nervous system or medical disorders
B. Behavioural disturbance is better accounted for by a psychiatric diagnosis
C. Biomarkers strongly indicative of Alzheimer’s disease or other neurodegenerative process

bVFTD = behavioural variant frontotemporal dementia; CT = computed tomography; FTLD = frontotemporal lobar degeneration; MRI = magnetic resonance imaging; PET = positron emission

tomography; SPECT = single-photon emission computed tomography.

rely to a large extent on the information supplied by caregivers. As all
five core criteria need to be present for a diagnosis of bvFTD, cases with
FTLD that fulfil fewer than five criteria would have to be diagnosed
alternatively. The sensitivity of the 1998 clinical diagnostic criteria for
bvFTD lies between 36.5 and 79 % with relatively higher specificities
(90-100 %).”* In particular, emotional blunting and loss of insight may
be lacking at initial presentation.” A study in 34 pathologically proven
FTLD cases revealed a sensitivity of 79 % for the clinical criteria for
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bvFTD. With additional use of neuropsychological and neuroimaging
findings, sensitivity increased to 85 % with a specificity of 99 %.”
Snowden et al. found a sensitivity of 100 % and specificity of 97 % for the
1998 clinical criteria for bvFTD in combination with neuropsychological
examination in a large series of pathologically proven FTLD cases.®

Thus, within dementia cohorts a diagnosis of bvFTD can be made
with fair diagnostic accuracy by experienced clinicians. Due to their
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focus on behavioural and emotional symptoms, it is conceivable that
sensitivity and specificity of the clinical diagnostic criteria decreases
when applied to a population with neuropsychiatric symptoms,
including, for example, subjects with late-onset schizophrenia or
depression, but this has never been investigated.

In recent years, a subgroup of patients has been described, in whom
behavioural characteristics are indistinguishable from bvFTD, but
who are characterised by a relative absence of functional decline
and, in general, have normal findings on neuroimaging.”# By far the
largest proportion of these patients is male. It is still a matter of debate
whether these patients really suffer from a neurodegenerative disorder
or whether this so-called phenocopy syndrome is part of a spectrum of
psychiatric disorders. The current clinical diagnostic criteria provide no
means to distinguish this benign subgroup from patients with a more
degenerative course.

Other arguments for updating the clinical diagnostic criteria for bvFTD
consisted of a need for a more structured categorisation of individual
items and a more flexible approach to fulfil the criteria. Moreover, it
was felt that adding a degree of probability to the clinical diagnosis and
acknowledging the role of biomarkers and genetics in the diagnosis
would be of great benefit.”

Development and Description of New Clinical
Diagnostic Criteria for the Behavioural

Variant of Frontotemporal Dementia

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 result consists of six  behavioural, emotional
or neuropsychological main features, including several clinical aspects
that are summarised within the criteria.® These 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. Exclusion criteria consist of a better alternative diagnosis for
the clinical presentation and biomarkers pointing in the direction of
another disease. The FTDC criteria for bvFTD are displayed in Table 1.

The sensitivity of the newly established criteria was then tested in a
cohort of 137 pathologically verified FTLD cases yielded by 16 brain
banks. The sensitivity of the 1998 criteria was 60 %, as opposed to
86 % with the newly developed diagnostic criteria for possible bvFTD
and 76 % for probable bvFTD.

Discussion

With this new set of criteria, one of the main shortcomings of the 1998
criteria, namely that all five core criteria had to be present for a diagnosis
of bvFTD, has been bypassed. Instead, a flexible scoring system, whereby
at least three out of six hallmarks have to be present, has been introduced.
The six items are easy to memorise and easily applicable for clinicians.
Moreover, it appears that the newly introduced rating system has a
higher sensitivity for bvFTD than the criteria that were used up till now.

The introduction of a degree of probability to the diagnosis of bvFTD
is in line with diagnostic criteria for other main causes of dementia.?”*'
Again, analogous to, for example, the new diagnostic criteria for
Alzheimer's disease,® with the assignment of a role to biomarkers
such as atrophy patterns, hypoperfusion or hypometabolism patterns,
profiles of cerebrospinal fluid (CSF) proteins, or mutations, the new
criteria have been modernised and important findings of the last
decade have been integrated.

This approach is important for prognostic reasons. Moreover, by
demanding both neuroimaging abnormalities and functional decline
for a diagnosis of probable bvFTD, a group of subjects with the benign
phenocopy syndrome of bvFTD may correctly be excluded from
research studies such as clinical trials.

The other side of the coin is that approximately a quarter of subjects
with pathologically proven bvFTD do not fulfil the criteria for probable
bVvFTD. They are either lacking one or more clinical hallmarks or fulfil
one or more exclusion criteria. In the study cohort, particularly older
bVFTD patients with a presentation of severe amnesia could not be
classified according to the revised criteria.

Ten per cent of bvFTD patients did fulfil the criteria for possible bvFTD, but
did not reach the criteria for probable bvFTD. This means that they either
had no functional decline, or their neuroimaging findings, including PET
or SPECT, were negative. Pathologically proven bvFTD patients with a
disease duration of up to 17 years have been described.® Functional
decline in these patients might therefore not be noticeable over a short
term. It is an interesting question whether these patients can be
distinguished from subjects with the phenocopy syndrome on clinical
grounds. The sensitivity of MRI for bvFTD has been found to be 50 % in
post-mortem verified cases.” The yield of functional neuroimaging after
normal structural neuroimaging was high in the study of Knopman et al.,
where seven out of eight bvFTD patients with normal MRI had abnormal
PET or SPECT findings. These findings are contradicted by the finding that
fluorodeoxyglucose (FDG)-PET findings in nine patients with the clinical
picture of bvFTD but normal MRI were all negative.” The additive role of
FDG-PET after negative MRI in suspected bvFTD has to be studied in larger
cohorts with pathological confirmation. Of course, it remains of great
importance that subjects with possible bvFTD receive long-term clinical
follow-up and, if possible, post-mortem examination in order to identify the
ultimate outcome in these patients.

In the future, prospective validation of the new criteria should take
place, to determine the sensitivity but also the specificity of the revised
criteria. As bvFTD is a behavioural disorder, apart from validation in
dementia cohorts, it is important to study the value of the new criteria
among cohorts with psychiatric symptoms as well. B
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