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Abstract

Background and Objectives

Many neurodegenerative syndromes present with impairment of frontal networks, especially
frontoinsular networks affecting social and emotional cognition. People presenting with frontal
network impairments may be considered for a frontotemporal dementia (FTD) diagnosis. We
sought to examine the diagnostic mix of patients referred with frontal network impairments to a
single cognitive neurology service.

Methods

A retrospective review was conducted of all patients seen between January 2010 and December 2019
at the Eastern Cognitive Disorders Clinic, a quaternary cognitive neurology clinic in Melbourne,
Australia. Patients were included if they met the following criteria: (1) were referred for suspected
FTD or with a preexisting diagnosis of a FTD syndrome, (2) were referred for ‘frontal behaviors’
(ie,, disinhibition, disorganization, poor judgment, loss of empathy, apathy) and/or had an informant
report of behavior change, and (3) had available referral documents and clinical consensus diagnosis.
Referral diagnosis was compared against final diagnosis adjudicated by a consensus multidisciplinary
team. Case details including age of symptom onset, Cambridge Behavioural Inventory-Revised scores,
psychiatric history, and Charlson Comorbidity Index were compared against the final diagnosis.

Results

In total, 161 patients aged 4282 years (mean = 64.5, SD = 9.0; 74.5% men) met inclusion criteria. The
commonest final diagnosis was a FTD syndrome (44.6%: 26.7% behavioral variant FTD (bvFTD),
9.3% progressive supranuclear palsy, 6.2% semantic dementia, 1.2% corticobasal syndrome, and 1.2%
FTD/motor neuron disease). A primary psychiatric disorder (PPD) was the next commonest di-
agnosis (15.5%), followed by vascular cognitive impairment (VCL, 10.6%), Alzheimer disease (AD,
9.9%), and other neurologic diagnoses (6.2%). A final diagnosis of bvFTD was associated with higher
rates of medical comorbidities and more eating behavior abnormalities compared with a diagnosis of
PPD. Screening cognitive tests and preexisting psychiatric history did not distinguish these 2 groups.

Discussion

A broad spectrum of neurologic and psychiatric disorders may present with impairments to
frontal networks. Almost half of patients referred had a final FTD syndrome diagnosis, with
bvFTD the commonest final diagnosis. People with PPD, VCI, and AD present with similar
clinical profiles but are distinguishable using MRI and FDG-PET imaging. Medical and psychi-
atric comorbidities are common in people with bvFTD.
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Introduction

Our frontal lobes determine our movement, judgment, speech
and language, insight, emotions, and social behavior. It is not
surprising that frontal networks are affected or impaired in many
brain diseases. Patients can present to diagnostic services with
multiple impairments of frontal networks (frontal network
impairment, FNI), including observed changes in behavior, per-
sonality, judgment, and emotions. Sometimes, these are measur-
able by using tests of executive function,' theory of mind,” and
social and emotional cognition.” Each of these impairments is
dissociable,' ie., no measurable deficits in executive function in
the presence of profound deficits in social and emotional cog-
nition. Frontotemporal dementia (FTD) is the second com-
monest syndromic diagnosis in people with young-onset
dementia.* People with FTD usually present with FNI, but
people presenting with FNI may have other diagnoses, including
a primary psychiatric disorder (PPD), frontal variant of Alzheimer
disease (AD),® and the phenocopy syndrome of bvFTD.%”

Behavioral variant FTD (bvFTD) is the commonest clinical
phenotype of the pathologic spectrum of frontotemporal lobar
degeneration (FTLD). bvFTD is characterized by an insidious
onset of progressive changes in an individual’s behavior and
personality, accompanied by deterioration in social cognition
and executive function.® Other FTD syndromes such as se-
mantic dementia can be associated with often florid behavioral
changes.” Early and accurate diagnosis of bvETD remains chal-
lenging and has been highlighted as a priority by people with
lived experience of dementia'® and their caregivers."" The young
age of symptom onset and overlap in the clinical presentation
with PPD'? contribute to misdiagnosis and delays to diagnosis
(on average 5-6 years from symptom onset).">"” Structural and
functional brain imaging changes can be mild and very slowly
progressive in early stages of bvFTD and in people with C9orf72
repeat expansions.'® This has prompted the development of
recommendations to distinguish bvFTD from PPD, based on
tests of social cognition, brain imaging, and fluid biomarkers."?

Although there is a large literature on diagnostic criteria for
FTD syndromes and, more recently, recommendations on
criteria to discriminate a PPD from FTD, there are few reports
of real-world experience of referrals to cognitive services and
diagnostic mix. We asked who is referred for consideration of a
FTD diagnosis to cognitive neurology services, and what di-
agnoses do they have after investigation? We aimed to identify
patients referred with FNI to a university hospital cognitive
neurology specialist service. We sought to identify clinical fac-
tors and discriminators associated with a final bvFTD diagnosis
in a cohort of patients seen over a 10-year referral period.

Methods

Clinic Setting
This retrospective case study included patients referred to the
Eastern Cognitive Disorders Clinic (ECDC, Melbourne,
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Australia) between January 2010 and December 2019 with
symptoms consistent with FNI. ECDC is a quaternary specialist
diagnostic and assessment service based in the eastern suburbs of
Melbourne (population ~5.3 million) for individuals referred
with atypical and young-onset dementias. Our health care net-
work catchment (Eastern Health) has a catchment of over
950,000 people living in an area spread across 2816 km?, with
26% from non-English-speaking backgrounds. ECDC also
operates as a national referral service as one of the few cognitive
neurology clinics in Australia for people whose diagnoses are
unclear. Once referred, patients can have indefinite review. This
service operates in tandem with the Eastern Health geriatrician-
led memory clinic, where patients older than 75 years and those
with more typical amnestic concern and greater frailty are usually
seen. ECDC operates as a low-volume service with a referral bias
for younger people with behavioral or language disturbances as
their initial concern. Over the years captured, specialist medical
staffing was by 1 cognitive neurologist in 2010-2011, 2 in
2012-2018, and 3 in 2018-2019, with a fellow program from
2018.

Participant Selection

Patients with FNI were identified using the following criteria:
clinical referral for (1) a question of ‘is this bvFTD?’; (2)
‘frontal behavior’ (i.e., disinhibition, disorganization, and
poor judgment); (3) behavioral change for investigation; or
(4) a preexisting bvFTD diagnosis. Participants were in-
cluded if they had an extant referral, clinical correspondence
and investigation reports, and a final consensus diagnosis
with appropriate review.

Data Collection

Data were reported as a retrospective case review, guided by
principles of reporting from the Standards for Reporting
Diagnostic Accuracy (STARD) studies guidelines and other

19
authors.

Demographic and clinical data were entered into a secure
REDCap database. All patients completed a detailed de-
mographic questionnaire (i.e., Melbourne Life Question-
naire, modified from the Sydney Life Questionnaire,
copyright John Hodges 2010). Informants completed the
Cambridge Behavioural Inventory-Revised (CBI-R) ques-
tionnaire.”® Cognitive screening tests including the Mini-
Mental State Examination (MMSE)*' and, from 2011, the
Addenbrooke’s Cognitive Examination-Revised Edition
(ACE-R)** were also conducted where possible. Variables
extracted included demographic information, medical and
psychiatric history, and a detailed family history that asked
about neurologic and psychiatric illnesses in first-degree
relatives. A retrospective review of the medical record was
also performed to extract information including initial re-
ferral source, mean age of presentation, presenting symp-
toms, duration of symptoms, dates of consultations,
investigations subsequent to referrals to other clinicians,
and provisional diagnoses. The extracted data were also
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used to generate the Charlson Comorbidity Index (ccn*
as a summary score of medical comorbidities.

Final Consensus Diagnosis

Final consensus diagnosis was determined by a multidisci-
plinary panel including cognitive neurologists, neuropsy-
chologists, speech pathologists, an occupational therapist,
and a cognitive nurse consultant. Case discussion included a
presentation of the history and informant report; viewing and
rating of MRI and FDG-PET images; neuropsychological,
occupational therapy, and speech therapy assessments; and
evidence of progression on longitudinal review. We do not
have a neuropsychiatrist or aged psychiatrist as part of our
multidisciplinary team but are fortunate to have access to
expert neuropsychiatry services in Melbourne for cross-
referrals and consultation (e.g.,, Melbourne Neuropsychiatry
Unit at the Royal Melbourne Hospital).

Genetic testing was also arranged for those at high risk of
genetic syndromes. We note that genetic testing was not
available through universal health care for the study period
captured, so only those at high risk were referred. We assign
this risk using the Criteria for FTLD Spectrum Disorder
Pedigree Categorization, which was validated on a cohort of
people with FTD syndromes.”* High risk was defined as in-
dividuals with a family history of FTD and/or motor neuron
disease (MND) and a known genetic variant, a family history
of FTD and/or MND, or a strong family history of neuro-
degenerative disease. Final diagnoses were made once all in-
vestigations were completed.

Diagnoses were guided by contemporaneous international
consensus criteria for bvETD,® primary progressive apha-
sias,>> Alzheimer disease/dementia,*® progressive supra-
nuclear palsy,” corticobasal degeneration,”® dementia with
Lewy bodies,” vascular cognitive impairment (NINDS-
AIREN) with MRI changes of severe small vessel disease™”
and/or strokes, and recommendations for the bvFTD phe-
nocopy syndrome>" (Table 1). For this review, a phenocopy
diagnosis was only made for those with an initial diagnosis of
possible FTD after a minimum of S years of minimal/no
change on cognitive and behavioral tests, negative MRI brain
and FDG-PET imaging, and negative C90rf72 expansion
repeat expansions. Mean age of onset and symptom duration
is listed in Table 2.

Standard Protocol Approvals, Registrations,
and Patient Consents

The study was approved by the Eastern Health Research Ethics
Committee (LR27-1213 15 February 2013). All data were fully
anonymized before conducting the analyses for this study. The
need to obtain participant consent was waived.

Statistical Methods
Statistical analyses were conducted using IBM SPSS Statistics
for Windows, version 26. Scores for the MMSE, ACE-R, and
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Table 1 Frequency of Final Consensus Diagnosis

Final consensus diagnosis

Frequency of diagnosis,
n (%)

Behavioral variant frontotemporal
dementia

a) bvFTD 43 (26.7)

b) FTD/MND 2(1.2)
bvFTD phenocopy 5(3.1)
Primary progressive aphasia

a) Semantic dementia 10(6.2)

b) Primary progressive aphasia 3(1.9

not classifiable

Progressive supranuclear palsy 15(9.3)
Corticobasal syndrome 2(1.2)
Alzheimer disease

a) Alzheimer dementia 16 (9.9)

b) Amnestic MCI 3(1.9)
Vascular cognitive impairment

a)vcl 17(10.6)

b) Mixed VCI/AD 4(2.5)

c) Vascular cognitive 1(0.6)

impairment/depression

Primary psychiatric disorder? 25(15.5)
Other neurologic disorder® 10 (6.2)
Acquired brain injury 5(3.1)

TOTAL

161

@ Details of the primary psychiatric disorders are presented in eTable 1.
® Details of the other neurologic disorders are presented in eTable 2.

CBI-R (total and subsection scores) were computed. Chi-
square tests or Fisher exact tests were conducted for categorical
variables. ANOVA with post hoc tests were conducted to
compare the clinical groups. Results were considered statisti-
cally significant if p was < 0.0S, unless otherwise indicated.

Data Availability

The authors confirm that the data supporting the findings
of this study are available within the article and its Supple-
mentary material.

Results

Over the study period (January 1, 2010, to December 31, 2019),
611 patients were referred with available data, of whom 161
(26.4%) fulfilled the prespecified FNI referral criteria. All par-
ticipants identified as cisgender men or women in this cohort:
120 (75.5%) were men. The mean age at the time of clinic
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Table 2 Demographic, Cognitive, and Comorbidity Data for Final Consensus Diagnoses

bvFTD PPD VCl AD PSP SD Phenocopy TBI/ABI CBS
(n=43) (n=25 (n=17) (n=16) (n15) (n=10) (n=5) (n=5) (n=2) F/® pValue
No. of men (%) 31(72.1) 20(80.0) 12(70.6) 10(62.5) 13(86.7) 7(70) 3 (60) 4 (80) 1(50) 12.75 0.55
Mean age of presentation, y (SD) 63 (9.3) 59.7 (8.4) 66.4 72.6(5.7) 70(7.3) 66.4(6.0) 63(9.4) 68.6 64 (8.5) 3.46 <0.001
(7.8) (4.8)
Mean age of symptom onset (SD) 58.4(8.3) 56.6(9.0) 62.8 68.3(6.5) 66.7 61.7 (6.1) 58.6(9.3) 63.6 62.0 3.33  <0.001
9.3) (7.4) 6.1) (8.5)
Mean symptom duration, years  4.9(2.9) 3.2(22) 3.6(2.6) 39(1.90 35(1.5 4725 44(1.1) 5.0(3.1) 2.0(0.0) 2.06 0.017
(SD)
Mean CCl score (SD) 3.7(1.9) 24(1.9 4625 55(1.3) 4.6(1.6) 3.7(1.3) 3.4(1.9 4.4(1.8) 3.0(1.4) 3.99 <0.001
Mean MMSE (SD) 25.2(3.7) 25.2(5.5) 26.1 23.0(3.8) 27.2 23.5(7.6) 26.5(2.6) 26.8 18 1.00 0.454
(1.2) (1.3) (1.3)
Mean ACE-R (SD) 75.5 79.5 79.9 67.0 81.4 59.1 79.5(9.5) 81.3 46 1.99 0.034
(14.8) (19.3) (7.4) (10.7) (6.4) (24.7) (7.0

Abbreviations: ABI = acquired brain injury; ACE-R = Addenbrooke’s Cognitive Examination-Revised; AD = Alzheimer disease; bvFTD = behavioral variant
frontotemporal dementia; CBI-R = Cambridge Behavioural Inventory-Revised; CBS = corticobasal syndrome; CCl = Charlson Comorbidity Index; F = Fisher
exact test; MMSE = Mini-Mental State Examination; PPD = primary psychiatric disorder; PSP = progressive supranuclear palsy; SD = semantic dementia; TBI =

traumatic brain injury; VCI = vascular cognitive impairment.

presentation was 65.5 years (SD 9.1, range 42-82; Table 2).
Initial referral sources included primary care physicians (n = S8,
36.0%), geriatricians (n = 42, 254%), neurologists (n = 41,
24.9%), psychiatrists (n = 7, 4.2%), geriatric memory services (n
= 3, 1.8%), and other clinicians (n = 10, 6.1%).

Final Consensus Diagnosis

The largest final consensus diagnosis was possible, probable, or
definite bvFTD for 43 patients (26.7%), with a further 2 (1.2%)
receiving a diagnosis of byFTD/MND (Table 1). The next most
frequent diagnosis was a PPD (15.5%), followed by VCI (13.7%).

Baseline Patient Demographic Characteristics

Demographic and baseline cognitive data by final diagnosis are
presented in Table 2. There was a significant main effect of age of
onset on the patient’s clinical diagnosis (F(14, 146) = 3.33, p <
0.001, gpz = 0.24). In particular, patients diagnosed with frontal
variant AD had a later age of symptom onset compared with
patients with bvFTD (#(57) = 4.29, p < 0.001), and compared with
patients diagnosed with semantic dementia (£(24) = 2.55, p =
0.018). Patients diagnosed with a PPD were younger at symptom
onset than those with AD (#39) = 448, p < 0.001). However,
there were no significant differences in age of symptom onset
between patients diagnosed with bvFTD and a PPD (#(66) = 0.83,
p = 041). There was no significant association between clinical
diagnoses and family history of dementia (x*(14) = 119, p = 0.61).

Medical Comorbidities

A one-way between-subject ANOVA was conducted to
compare the effect of CCI scores on clinical diagnosis.
There was a significant effect of CCI on the diagnosis (F(12,
146) = 2.35, p < 0.001, n,> = 0.28; Table 2). Post hoc
analyses revealed that patients diagnosed with AD had a
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higher comorbidity score compared with those with bvFTD
(p < 0.001), VCI (p = 0.035), and PPD (p < 0.001). In
addition, patients diagnosed with bvFTD had higher CCI
scores when compared with patients diagnosed with PPD

(p = 0.44).

Cognitive Test Scores

There were no significant differences across the diagnostic
groups on the MMSE (F(13, 96) = 1.00, p = 0.45, 1, =
0.12; Table 2). One hundred five patients completed the
ACE-R. There was a significant difference in the ACE-R
total score across the diagnostic groups (F(12, 92) = 1.99,
p < 0.05, IJPZ =0.21; Table 2). People diagnosed with AD
had lower total scores compared with bvFTD, but this was
not significant (#(46) = —1.90, p = 0.064). ACE-R total
scores did not differentiate patients with bvFTD and PPD
(p = 0.44).

Cambridge Behavioural Inventory-Revised

In total, 100 caregivers (61.1% of the cohort) completed the
CBI-R questionnaire. The CBI-R total score did not distinguish
the bvFTD group from the other diagnostic categories (p =
0.25). Mean scores from the CBI-R subsections were also
compared across the diagnostic groups. Multivariate analyses
revealed a significant effect on the eating behaviors subsection
and diagnostic group (F(1S, 521.19) = 34.75, p < 0.05). An
independent samples t-test was conducted to examine the ef-
fect of mean total eating habit scores across different diagnostic
groups. The findings revealed a higher mean total score for the
bvFTD group relative to the VCI group (#(38) = 3.77, p =
0.001) and PPD (#(43) = 3.22, p = 0.002). Group differences
on the stereotypic behaviors subsection trended toward sig-
nificance (p = 0.058).
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Psychiatric History

In total, 72 patients with FNI had a preexisting psychiatric
diagnosis (44.7%). Table 3 summarizes the number of years
patients held this preexisting diagnosis. A preexisting di-
agnosis was most prevalent in the FNI cohort for patients
receiving a final consensus diagnosis of bvFTD (n = 14)
and PPD (n = 15) (Table 4). For these latter 2 groups,
there was no significant association between psychiatric
history (years) and final consensus diagnosis (x*(4) = 8.71,
p = 0.069).

Discussion

At our specialist cognitive neurology service, 26.4% of patient
referrals were for the consideration of a potential FTD di-
agnosis. Forty-five percent of these patients had a final di-
agnosis of a FTD syndrome, with the remainder diagnosed
with PPD, VCI, AD, and ongoing or delayed effects of trau-
matic or acquired brain injury. We did not find that psychi-
atric history discriminated between PPD and bvFTD but that
the presence of medical comorbidities did. Demographic
variables such as age and sex and standard cognitive screens
also did not discriminate, but some items of our behavioral
screen, the CBI-R, were helpful.

A broad spectrum of both neurologic and psychiatric disor-
ders underlies frontal network dysfunction. FTD syndromes
overall represented 45% of diagnoses with bvFTD com-
monest diagnosis but only accounted for 28% of diagnoses.
Late age of onset (particularly symptom onset at more than
70 years) was important in considering an AD diagnosis. We
note that it is estimated that around 10% of people with a
pathologic diagnosis of FTLD can present with symptoms
beginning after 65 years of age,”” often given an antemortem
diagnosis of AD.

Patients with bvFTD also had a higher frequency of med-
ical comorbidities than patients with primary psychiatric
disorders. Historically, medical comorbidities, particu-
larly autoimmune and inflammatory illnesses, have been

Table 3 Psychiatric History

Years of diagnosis Number Percentage
0 89 55.3

<5 20 124

5-10 10 6.3

11-20 8 4.9

>20 23 14.3

Total 161 100

Eleven of the 161 patients did not have years documented.
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Table 4 Psychiatric History for the bvFTD and PPD Groups

bvFTD (n =43) PPD (n = 25)
Years of psychiatric history No. (%) No. (%)
0 29 (67.4) 11 (44)
<5 6(14) 4(16)
5-10 2 (4.6) 2(8)
11-20 3(7) 1(4)
>20 3(7) 7(28)

overlooked in people with FTD syndromes.>® These as-
sociations have been borne out in genome-wide associa-
tion studies where striking overlaps have been seen in
genetic enrichment between canonical autoimmune dis-
orders and FTD/MND.** While people with a final di-
agnosis of AD had the highest comorbidities, this may
reflect their increasing age.

A preexisting psychiatric disorder was common in people
receiving both a final diagnosis of bvFTD and a primary
psychiatric diagnosis."* This may reflect psychiatric symp-
toms common in the early symptomatic period of bvFTD,
especially in association with the C90rf72 expansion.>® These
diagnostic challenges support existing recommendations'?
for people with possible bvFTD or where the phenocopy
syndrome is a consideration. Most authors recommend a
multidisciplinary approach with evaluation by a neurologist
and psychiatrist, identification of a second informant-based
history, genetic testing for determination of the C9orf72
repeat number, and serial follow-up for the monitoring of
disease progression."> Commonly used cognitive screening
tools (i.e, MMSE, ACE-R) did not assist in distinguishing
the diagnostic groups, with no significant differences ob-
served in total scores for patients diagnosed with bvFTD
and PPD.

Behavioral and emotional symptoms occurring in patients
with bvFTD may not be captured by standard cognitive
and functional scales used for dementias even in specialist
services, highlighting the importance of performing a
structured behavioral interview.>* Many authors have
emphasized the need for the inclusion of at least 1 test of
social cognition, acknowledging their deficits."®> The CBI-
R has been shown to differentiate dementia diagnoses.20
We found that the eating behaviors subsection of the CBI-
R was positively associated with a diagnosis of bvFTD.
Eating abnormalities are reported in up to 60% of patients
with FTD and are one of the 6 core criteria for its clinical
diagnosis.® Abnormal eating behaviors are most prom-
inent in patients with bvFTD and semantic dementia.>’
Eating behavior abnormalities have been formally char-
acterized in FTD subtypes using data extracted from the
CBI-R. The abnormal eating behaviors in these patients
were not limited to an increased appetite, with a
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significantly higher intake of sugar and carbohydrates also
observed.®” Thus, clinicians should inquire about changes
in eating habits, in particular, a preference for sweet foods
or increased carbohydrate intake, fixed food preferences,
an increase in appetite, or a decline in table manners.

Strengths of our study are the long study period, quaternary
setting, and comprehensive clinical evaluation by a multi-
disciplinary team, enabling capture of some of the most
diagnostically challenging cases. Referral bias to our spe-
cialist service meant that we had a greater percentage of FTD
diagnoses. van Gils et al. reported that only 11% of their
patients with young-onset dementia had FTD>® while
Fieldhouse et al. noted a higher proportion of patients with
a bvFTD diagnosis in those older than 65 years.” We note
that the percentage of patients with a definite, not probable,
diagnosis of bvFTD declined from those aged in their 50s
and early 60s (31.6% and 24.7%, respectively) to those aged
in their late 60s (15.5%) to mid-70s (8.5%), raising the
possibility of pathologies other than FTLD. Postmortem
verification was only available in a small number of people
who had consented for brain banking; misdiagnosis in our
cohort may be problematic. However, the mean age of onset
for our participants with bvFTD (58.4 + 8.3 years) is con-
sistent with previously reported cohorts.

Another weakness is that neuroimaging data were not
quantitatively analyzed, although we note we have performed
such correlates in other studies.*” Race and ethnicity were
not systematically recorded in our database (assigned sex
and affirmed gender were) so could not be reported. We note
this has been amended in the current version of our database.
While we asked clinical questions—what is the final di-
agnosis of those referred with potential FTD?—we do not
report on the referral questions of all those subsequently
diagnosed with a FTD syndrome in our clinic. FDG-PET
brain availability was good, but access to CSF biomarkers was
limited, and blood-based biomarkers were only available
through research participation. Amyloid PET imaging is
readily accessed in Melbourne but is not covered by our
universal health care (Medicare) and hence only available to
those participants who could afford to pay.

Early and accurate diagnosis of FTD syndromes is impor-
tant, to facilitate information provision and counseling to
patient’s caregivers and families, to allow for future plan-
ning, and to facilitate implementation of evidence-based
supportive therapies. Neurofilament light chain in both
CSF and plasma is a promising biomarker, demonstrating
high accuracy in discriminating bvETD and PPD.*""* Po-
tential disease-modifying therapies will likely have greatest
efficacy in the earliest stages of disease. The advent of better
fluid biomarkers,***° diagnostic checklists,*® prospective
clinical databases,® and learnings from international ge-
netic FTD consortia*’* will also improve our diagnostic
pathways.
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TAKE-HOME POINTS

> Not all frontal network impairment is bvFTD; a
range of neurodegenerative and primary psychi-
atric disorders may present with behavioral
changes.

> FTD syndromes were diagnosed in 45% of those
referred to a specialist cognitive neurology
service—bvFTD was the final diagnosis in over a
quarter.

- Common cognitive screens, psychiatric history, and
the presence of medical comorbidities may not
assistin distinguishing bvFTD from other diagnoses,
but behavioral screens might.

> Structured behavioral informant interviews should
include questions about the presence of abnormal
eating behaviors.

> Genetic referral for determination of C9orf72
repeat expansions is important for early FTD
diagnosis in cases of high suspicion and low
clinical certainty.

Medical and psychiatric comorbidities can both complicate
and contribute to the diagnosis. Structured behavioral in-
terviews, including features such as eating abnormalities, may
be clinically informative. The advent of plasma biomarkers
and better access to molecular imaging will improve our di-
agnostic accuracy.
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