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Objectives: Distinguishing sporadic behavioral variant of frontotemporal

dementia (bvFTD) from late-onset primary psychiatric disorders (PPD) remains

challenging with the lack of robust biomarkers. An early bvFTD misdiagnosis in

PPD cases and vice-versa is common. Little is known about diagnostic (in)sta-

bility over longer period of time. We investigated diagnostic instability in a neu-

ropsychiatric cohort up to 8 years after baseline visit and identified which

clinical hallmarks contribute to diagnostic instability. Design: Diagnoses of

participants of the late-onset frontal lobe (LOF) study were collected from the

baseline visit (T0) and the 2-year follow-up visit (T2). Clinical outcomes were

retrieved 5−8 years after baseline visit (Tfinal). Endpoint diagnoses were catego-

rized into bvFTD, PPD and other neurological disorders (OND). We calculated

the total amount of participants that switched diagnosis between T0-T2 and T2-

Tfinal. Clinical records of participants that switched diagnosis were assessed.

Results: Of the 137 patients that were included in the study, the final diagnoses

at Tfinal were bvFTD 24.1% (n = 33), PPD 39.4% (n = 54), OND 33.6% (n = 46)

and unknown 2.9% (n = 4). Between T0 and T2, a total of 29 (21.2%) patients

switched diagnosis. Between T2 and Tfinal, 8 (5.8%) patients switched diagnosis.
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TaggedEnd680
Prolonged follow-up identified few cases with diagnostic instability. Major

contributors to diagnostic instability where a nonconverting diagnosis of

possible bvFTD and a probable bvFTD diagnosis based on informant-based

history and an abnormal FDG-PET scan whilst having a normal MRI.

Conclusion: Considering these lessons, a FTD diagnosis remains stable enough

to conclude that 2 years is sufficient to say if a patient with late-life behavioral

disorder has FTD. (Am J Geriatr Psychiatry 2023; 31:679−690) TaggedEnd
Highlights

� What is the primary question addressed by this study?

We investigated diagnostic instability over time of patients with a late-onset behavioural disorder included in

a neuropsychiatric cohort and identified clinical hallmarks that contribute to diagnostic instability.

� What is the main finding of this study?

Between baseline and the 2 year follow-up visit 21.2% of all patients diagnosed with frontotemporal demen-

tia, primary psychiatric disorders or other neurological disorders switched diagnosis. After the 2-year follow-

up only 5.8% of all patients switched diagnosis. Clinical characteristics contribute to diagnostic instability

were identified.

� What is the meaning of the finding?

A bvFTD diagnosis remains stable enough to say a patient with late-life behavioral disorder has bvFTD if our

clinical lessons are taken into consideration.
TAGGEDH1INTRODUCTION TAGGEDEND

T he behavioral variant of frontotemporal demen-
tia (bvFTD) is the most prevalent form of FTD

and is associated with progressive degeneration of the
frontal lobes, anterior temporal lobes, or both.1,2 Neuro-
psychiatric symptoms overshadow the cognitive disabil-
ities, especially in the early disease phase3−6 and at an
earlier age of onset.7 Alterations in social cognition often
represent the earliest and core symptoms of bvFTD,
resulting in emotional disengagement and socially inap-
propriate responses or activities.8−10 Apathy, inertia, dis-
inhibition, loss of empathy or stereotyped, compulsive
behaviors are common clinical features in bvFTD. Conse-
quently, due to this heterogeneous and often predomi-
nantly behavioral clinical presentation, both other
neurodegenerative diseases as well as various psychiatric
disorders are crucial to consider as a differential
diagnosis.6

TaggedPA bvFTD diagnosis is made following the clinical
consensus criteria developed by an international
expert group.4 A possible bvFTD is a merely syn-
dromic, mainly behavioral, diagnosis, while a probable
bvFTD is supported by imaging findings. A definite
bvFTD diagnosis is made if pathological confirmed or
if a causal FTD mutation is present, the latter also
known as genetic FTD. The deficits and behavioral
disturbances should not be accounted for by non-neu-
rodegenerative diseases and/or a psychiatric diagno-
sis in order to accurately diagnose bvFTD. TaggedEnd

TaggedPHowever, discerning non-genetic, or sporadic,
bvFTD from a heterogeneous neuropsychiatric popu-
lation remains challenging, particularly since robust
biomarkers for sporadic bvFTD and PPD are lacking.
This challenge is illustrated by the high percentages
reported, ranging from 50% to 71%, of initial psychi-
atric diagnoses in bvFTD11−13 and a delay of 6 years
to diagnose bvFTD.14 We have previously shown that
a bvFTD diagnosis is unstable within a follow-up
period of 2 years in the late onset frontal lobe (LOF)
study, with 49% of bvFTD patients switching diagno-
sis.15 This instability has major impact on patients
and their family as misdiagnosis of PPD in bvFTD
and vice versa in receiving treatment and correct
information of the disease and prognosis. TaggedEnd

TaggedPAs a response to this diagnostic challenge, the Neuro-
psychiatric International Consortium of Frontotemporal
Am J Geriatr Psychiatry 31:9, September 2023
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Dementia (NIC-FTD) has established clinical recommen-
dations to distinguish bvFTD from PPD.16 These recom-
mendations include clinical and neuroimaging follow-up
in diagnostic ambiguous cases. The duration of this fol-
low-up in order to achieve diagnostic precision remains
elusive and little is known about the diagnostic (in)stabil-
ity after 2 years of follow-up in a neuropsychiatric
cohort.TaggedEnd

TaggedPThe aim of the present study was to investigate
diagnostic instability of patients with a late-onset
behavioral disorder from the LOF study. Second, we
aimed to identify clinical hallmarks that contribute to
diagnostic instability. TaggedEnd
TAGGEDH1METHODS TAGGEDEND

TaggedH2Patients TaggedEnd

TaggedPSubjects included participants of the LOF study.
The LOF study is an observational study that
included subjects with behavioral changes with onset
between the ages of 45 and 75 years. Participants
were recruited and followed-up in the memory clinic
of the Alzheimer Centre Amsterdam and the out-
patient clinic of psychiatry of the GGZ inGeest,
Amsterdam, The Netherlands, between 2011 and
FIGURE 1. Flowchart of the LOF-study visits, clinical follow-up and
gray: retrieval clinical outcome current study. Abbrevations: LOF-s
study 2 years after baseline visit. Tfinal: clinical outcome 5-8 years afte

TaggedEnd TaggedFigure
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2015. Demographics and examination variables,
including a neuropsychological examination, imaging
and genetic screening were collected at baseline (T0).
Following standard diagnostic work-up, cerebrospi-
nal fluid (CSF) was collected at the memory clinic for
n = 107 subjects before enrolment in the LOF-study to
screen for the presence of AD-biomarkers.17 Two
years after baseline (T2), the LOF-study participants
were invited to return to the outpatient clinic for a re-
assessment, similar to the baseline visit. The LOF-
study followed clinical criteria of the National Insti-
tute on Aging-Alzheimer’s Association guidelines for
Alzheimer disease, the International Consensus Diag-
nostic Criteria for dementia with Lewy bodies, the
Diagnostic and Statistical Manual of Mental Disorders
IV for psychiatric disorders, the National Institute of
Neurological Disorders and Stroke and Association
Internationale pour la Recherch�e et I0Enseignement
en Neurosciences (NINDS-AIREN) criteria for vascu-
lar dementia and the International bvFTD Criteria
Consortium for bvFTD.4,18−20 With adherence to
DSM-IV, ‘relational problems’ in this study were
defined as “a pattern of interaction between spouses
or partners characterized by negative communication
(e.g., criticisms), distorted communication (e.g., unre-
alistic expectations), or noncommunication (e.g.,
withdrawal) that is associated with clinically
retrospective diagnosis retrieval. Dark grey: LOF-study. Light
tudy: Late-Onset Frontal lobe study. T2: study follow-up LOF
r baseline visit of the LOF-study.
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significant impairment”. A total of n = 112 (81.7%)
participants completed the T2 visit in the clinic.TaggedEnd

TaggedPSpecific inclusion and exclusion criteria, clinical
assessment, imaging protocol, diagnostic procedure
at baseline and informed consent procedure have
been described previously.21TaggedEnd
TaggedH2Diagnoses Tfinal TaggedEnd

TaggedPFive to 8 years after baseline visit (Tfinal), the final
diagnosis of the patient was retrieved. Of the initial
137 LOF-study participants, n = 52 (38.0%) subjects
still received clinical follow-up at the memory clinic
of the Alzheimercentrum Amsterdam. For the
remaining n = 85 cases, the clinical outcome was
retrieved by either contacting their general practi-
tioner, their psychiatrist/neurologist/geriatrist or
other medical specialist. The general practitioner in
the Netherlands receives written correspondence on
all patient’s visits to medical specialists for diagnos-
tics, therapies and/or hospital admissions. Patients
were lost to follow up when they refused follow-up
or when the patient died while diagnosis remained
uncertain or unknown. With this Tfinal method we
were able to collect information LOF-study partici-
pants that were not seen at the 2-year follow-up visit
of the LOF-study but did have information available
around the anticipated 2-year follow-up visit that
was adequate to come to a diagnosis. This led to
retrieving diagnoses for n = 9 cases at the time of the
T2 visit (Fig. 1). The (retrieved) diagnoses were
grouped into ‘bvFTD’, ‘PPD’ and ‘other neurological
disorders (OND)’. TaggedEnd
TaggedH2Clinical Measurements TaggedEnd

TaggedPAt baseline of the LOF-study, demographic varia-
bles and clinical measurements including mini-mental
state exam (MMSE), montgomery asberg depression
rating scale (MADRS), frontal assessment battery
(FAB), frontal behavioral inventory (FBI) and stereo-
typy rating inventory (SRI), neuropsychological exec-
utive dysfunction determined by translating z-scores
to a dichotomous variable and the Ekman faces test
were determined for all participants as previously
described.21,22 The presence of typical FTD like atro-
phy patterns in MRI and frontotemporal (FT) hypo-
metabolism in FDG-PET were assessed by visual
inspection by a trained neurologist as described in the
TaggedEnd682
study of Vijverberg et al.23 The baseline measure-
ments were compared between the endpoint (Tfinal)
diagnostic groups.TaggedEnd
TaggedH2Genetic Testing in LOF Study TaggedEnd

TaggedPAll participants, regardless of baseline diagnosis or
family history, were screened for the length of the
repeat expansion in the chromosome 9 open reading
frame 72 (C9orf72) since bvFTD caused by a C9orf72
repeat expansion can often debut with psychiatric
symptoms24 such as late-onset psychosis and/or
bipolar disorder.25 Participants with a positive family
history for dementia were also screened for the pres-
ence of a mutation in the microtubule associated pro-
tein tau (MAPT) and progranulin (GRN).TaggedEnd
TaggedH2Statistics TaggedEnd

TaggedPIBM SPSS Statistics for Windows was used to per-
form statistical analyses, version 24. The baseline
characteristics were compared between the final three
diagnostic groups. Normally distributed continuous
values were compared between diagnostic groups
using an one way ANOVA, and Bonferonni as post-
hoc test. Continuous values without a normal distri-
bution were examined using a Kruskall-Wallis and
post-hoc Mann-Whitney U tests. Results were consid-
ered to be statistically significant if p <0.05, except for
the results from the Mann-Whitney U test being per-
formed after the Kruskal-Wallis test (p <0.05 / three
diagnostic groups, p <0.017). Pearson’s x2-test was
used when dichotomous variables were compared.
For between-group comparisons with ≤ 5 observa-
tions, a Fisher’s exact test was performed. Figure 2
was made using R studio version 4.0.3, using the "net-
workD3" package.26 TaggedEnd
TaggedH2Ethical Considerations TaggedEnd

TaggedPThe study was approved by the Medical Ethical
Committee of the AmsterdamUMC, location VUmc,
Amsterdam. TaggedEnd
TaggedH2Results TaggedEnd

TaggedPFive to 8 years after baseline visit, the final diagno-
ses were the following for the 137 patients; bvFTD
24.1% (n = 33), PPD 39.4% (n = 54), OND 33.6%
Am J Geriatr Psychiatry 31:9, September 2023



TaggedEndTABLE 1. Diagnoses at Baseline and Final Diagnosis (Tfinal)

Baseline (T0) Tfinal

n % n %

Frontotemporal Dementia Total 55 40.2 33 24.1

Possible bvFTD 10 7.3 0 0
Probable bvFTD 45 32.8 29 21.2

FTD-ALS 5

Definite bvFTD 4 2.9
Tauopathy 1
C9orf72 expansion 2
GRN-mutation 1

Primary Psychiatric Disorders Total 51 37.2 54 39.4

Schizophrenia 2 1.5 1 0.7
Major depression 20 14.6 12 8.8
Minor depression 5 3.6 2 1.5
Obsessive Compulsive Disorder 2 1.5 0 0.0
Bipolar Disorder 6 4.4 6 4.4
Autism Spectrum Disorder 3 2.2 3 2.2
Personality disorder 2 1.5 5 3.6
Other psychiatric disorder problems 4 2.9 13 9.5
Relational problems 3 2.2 5 3.6
Subjective cognitive decline 4 2.9 5 3.6
Other Psychiatry 0 2 1.5

Other Neurological Disorders Total 31 22.6 46 33.6

Alzheimer’s disease 7 5.1 9 6.6
Lewy Body Dementia 3 2.2 4 2.9
Vascular Dementia 2 1.5 7 5.1
Vascular MCI 4 2.9 3 2.2
Other Dementia 7 5.1 12 8.8
Other Neurology 8 5.8 11 8.0

Unknown 0 4 2.9

Total 137 137

Notes: bvFTD: behavioral variant Frontotemporal Dementia; C9orf72 expansion: Chromosome 9 open reading frame 72 repeat expansion;
FTD-ALS: frontotemporal dementia-amyotrophic lateral sclerosis; GRN progranulin.

TaggedEndde Boer et al.
(n = 46) and unknown 2.9% (n = 4) (see Table 1). Most
bvFTD patients were sporadic, with only three bvFTD
patients (2.2%) carrying a genetic mutation (C9orf72
n = 2, GRNmutation n = 1).TaggedEnd
TaggedH2Diagnostic Instability T0−T2 TaggedEnd

TaggedPBetween the baseline and T2 visit, a total of 29
(21.2%) patients switched diagnoses. Twelve patients
from the bvFTD group switched to the PPD group, of
which six patients were initially diagnosed with pos-
sible bvFTD and six with probable bvFTD. Six
patients switched from a bvFTD to an OND diagno-
sis. Of the baseline PPD group, one patient switched
to bvFTD and seven patients switched to the OND
group. Of the baseline OND group, three patients
TaggedEndAm J Geriatr Psychiatry 31:9, September 2023
switched to the PPD group. Sixteen patients were lost
to follow up at T2. Resulting in a total of 29 patients
in the bvFTD group, 54 in the PPD group and 38
patients in the OND group at T2. TaggedEnd
TaggedH2Diagnostic Instability T2−Tfinal TaggedEnd

TaggedPBetween T2 and Tfinal, a total of eight (5.8%)
patients switched diagnosis. In the bvFTD group, two
patients switched to PPD and two switched to OND.
In the PPD group, two patients switched to bvFTD
and two patients switched to OND. From the OND
group, no patients switched diagnosis after T2
(Fig. 2). The clinical characteristics of the patients that
switched between T0 and T2 and between T2 and Tfi-

nal are shown in Table 3. TaggedEnd
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TaggedEndTABLE 2. Baseline clinical and demographical characteristics per diagnostic group at final diagnosis (Tfinal).

bvFTD (n=33) PPD (n=54) OND (n=46) p-value

Age at presentation (years), mean (SD) 63.3 (6.8) 59.6 (6.5) 64.4 (6.6) 0.001a

Male gender, n (%) 19 (57.6) 44 (81.1) 33 (71.7) 0.054b

Education (years) median (IQR) 10.5 (4) 10.0 (4) 12.0 (5) 0.159c

Disease duration (years) median (IQR) 3.5 (7) 3.0 (2) 3.0 (3) 0.659c

Positive psychiatric history, n (%) 8 (24.0) * 28 (51.9) *, § 13 (28.3) § 0.011b

FBI, mean (SD) 25.1 (9.3) 25.0 (9.1) 23.3 (10.0) 0.613a

SRI, median (IQR) 9.5 (18) *, £ 4.0 (8)* 1.5 (8)£ <0.001c

MADRS, median (IQR) 6.5 (11) * 12.5 (19)*,§ 6.5 (8)§ <0.003c

MMSE, median (IQR) 27.0 (5) 27.0 (2) 26.5 (4) 0.512c

FAB, median (IQR) 15.0 (4) 16.0 (5) 15.5 (3) 0.052c

Ekman Faces Test, mean (SD) 30.8 (9.8)*,£ 40.2 (7.5) * 37.5 (8.2)£ <0.001a

Executive dysfunction, n (%) 6 (18.2) 8 (14.8) 7 (15.2) 0.908b

FTD like atrophy on MRI, n (%) 21 (63.6)*, £ 2 (3.7) * 4 (8.7) £ <0.001b

FT hypometabolism on FDG-PET, n (%) missing 15 (93.8) *, £ 13 (30.2) * 7 (22.6) £ <0.001b

Abbreviations: SD = standard deviation, IQR = interquartile range, bvFTD: behavioural variant frontotemporal dementia; CSF = Cerebrospinal
Fluid; FAB = Frontal Assessment Battery; FBI = Frontal Behavioral Inventory; FDG-PET = [18F]-fluorodeoxyglucose-positron emission tomography;
FT = frontotemporal; MADRS = Montgomery Asberg Depression Rating Scale; OND: other neurologic disease; PPD: primary psychiatric disorder;
SRI = Stereotypy Rating Inventory.
Group differences: age at presentation (years): (ANOVA, F(2, 132) = 7.03, p = 0.001), male gender %: (χ2 (1, N = 133) = 5.84, p = 0.054), Educa-

tion in years: (H(2) = 3.70, p = 0.159), Disease Duration: (H(2) = 0.83, p = 0.659), Positive psychiatric history: (χ2 (1, N = 133) = 8.94, p = 0.011),
FBI: (ANOVA, F(2, 130) = 0.49, p = 0.613), SRI: (H(2) = 17.36 p<0.001), MADRS: (H(2) = 11.45 p = 0.003), MMSE: (H(2) = 1.34, p = 0.512), FAB:
(H(2) = 5.91 p = 0.052), Ekman Faces (ANOVA, F(2, 103) = 9.97, p<0.001), Executive dysfunction: (χ2 (1, N = 133) = 0.19, p = 0.908), FTD like
atrophy on MRI: (χ2 (1, N = 133) = 51.33, p<0.001), FT hypometabolism on FDG-PET: (χ2 (1, N = 87) = 37.83, p<0.001).
Results with * differ significantly between the bvFTD and PPD group. Results with § differ significantly between the PPD and OND group.

Results with £ differ significant between the bvFTD and OND group.
a One way ANOVA.
b Pearson χ square analysis.
c Kruskall Wallis test.

FIGURE 2. Patients that switched diagnosis between T0 and T2 and T2 and Tfinal. T0: bvFTD n = 55, PPD n = 51, OND n = 31 and
unknown n = 0. T2: bvFTD n = 29, PPD n = 54, OND n = 38 and unknown n = 16. Tfinal: bvFTD n = 33, PPD n = 54, OND n = 46 and
unknown n = 4. Abbreviations: FTD: frontotemporal dementia; PPD: primary psychiatric disorders; OND: other neurological disor-
ders. T0 = baseline visit, T2 = follow-up visit 2 years after baseline, Tfinal = 5−8 years after baseline visit.

TaggedEnd TaggedFigure
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TaggedEndTABLE 3. Clinical Characteristics of Patients Switching Diagnoses Between T0 and T2 and T2 and Tfinal

T0−T2 T2−Tfinal

Switch No Switch Switch No Switch

n (% total cohort) 29 (21.2) 92 (67.2)n=16 missing 8 (5.7%) 125 (91.2)n=4 missing

% male 79.3 69.6 75.0 72.0
Mean age at presentation (SD) 63.7 (6.4) 61.4 (6.8) 65.9 (4.6) 61.9 (7.0)
% MRI T2 made 75 70 75 63
MRI FTD like atrophy T0, +/- 3/26 22/70 1/7 26/99
FDG-PET FTD like pattern T0, +/- 11/14 19/40 1/7 34/48

Notes: FTD: frontotemporal dementia; FDG-PET: [18F]-fluorodeoxyglucose-positron emission tomography; MRI: magnetic resonance imaging;
SD: standard deviation.

TaggedEndde Boer et al.
TaggedH2Baseline Clinical and Demographical

Characteristics TaggedEnd

TaggedPThe baseline demographics and clinical examina-
tion of the patients in each final diagnosis group (Tfi-

nal) are shown in Table 2. The age at presentation
(ANOVA, F(2, 132) = 7.03, p <0.01), prevalence of
positive psychiatric history (x2 (1, N = 133) = 8.94,
p = 0.01), the SRI score (H(2) = 17.36 p <0.001),
MADRS score (H(2) =11.45 p <0.01), Ekman Faces
test score (ANOVA, F(2, 103) = 9.97, p <0.001), the
presence of FTD-like atrophy on the MRI scan (x2 (1,
N = 133) = 51.33, p <0.001) and the presence of FT
hypometabolism on the FDG-PET scan (x2 (1,
N = 87) = 37.83, p <0.001) differed significantly
between the bvFTD, PPD, and OND group. Post-hoc
comparison showed that the PPD were significantly
younger than bvFTD (mean Δ 3.7 years, SD = 1.46,
p = 0.04) and OND (mean Δ 4.8 years, SD = 1.33, p
<0.01). There was no significant difference in age at
presentation between bvFTD and OND (mean Δ
1.1 years, SD = 1.51, p = 1.00). There was a higher
prevalence of positive psychiatric history in the PPD
group (51.9%) compared to the bvFTD group (24,0%,
x2 (1, N = 87) = 6.4, p = 0.01) and compared to the
OND group (28.3%, x2(1, N = 100) = 5.72, p = 0.02).TaggedEnd

TaggedPThe SRI score was higher in the bvFTD group
(median 9.5) compared to the PPD group (median
4.0, z = -3,15, p <0.01) and to the OND group (median
1.5, z = -4.00, p <0.01). There was no significant differ-
ence in SRI score between the PPD and OND group
(z = -1,37, p = 0.17). The PPD group had a higher
MADRS score (median 12.5) compared to the bvFTD
group (median 6.5, z = -3.06 p <0.01) and to the OND
TaggedEndAm J Geriatr Psychiatry 31:9, September 2023
group (median 6.5, z = -2.55, p = 0.01). There was no
difference in MADRS score between the bvFTD and
OND group (z = -0.83, p = 0.41). Bonferroni post-hoc
comparison showed that the bvFTD group has a
lower score on the Ekman Faces test compared to the
PPD group (mean Δ 9.35 points, SD = 2.10, p <0.001)
and to the OND group (mean Δ 6.70 points,
SD = 2.16, p <0.01). No significant differences were
found in the Ekman Faces test between the PPD and
OND group (mean Δ 2.73 points, SD = 1.88, p = 0.45).TaggedEnd

TaggedPComparing the presence of FTD like atrophy on the
MRI scan between each groups showed a higher prev-
alence of FTD like atrophy in the bvFTD group (63.6%)
compared to the PPD group (3.7%, Fisher’s exact test,
N = 87), p <0.001) and compared to the OND group
(8.7%, Fisher’s exact test, N = 79, p <0.001). This signifi-
cant difference in presence of FTD-like atrophy on the
MRI scan was not seen between PPD and OND (Fish-
er’s exact test, N = 100, p = 0.41). Likewise, the bvFTD
group showed a higher prevalence of FT hypometabo-
lism (93.8%) compared to the PPD group (30.2%, Fish-
er’s exact test, N = 59, p <0.001) and to the OND group
(22.6%, Fisher’s exact test, N = 47 p <0.001). This differ-
ence was not seen between the PPD and OND group
(x2, (1, N = 74) = 0.54, p = 0.47).TaggedEnd

TaggedPNo significant group differences between the three
groups bvFTD, PPD and OND were found for sex (x2

(1, N=133) = 5.84, p = 0.05), education level (H
(2) = 3.70, p = 0.16), disease duration (H(2) = 0.83,
p = 0.66), FBI (ANOVA, F(2, 130) = 0.49, p = 0.61),
MMSE (H(2) = 1.34, p = 0.51), FAB (H(2) = 5.91
p = 0.05) and presence of executive dysfunction
at neuropsychological examination (x2 (1,
N = 133) = 0.19, p = 0.91). TaggedEnd
685



FIGURE 3. Case vignettes of patients that switched diagnosis between T0 and T2.

TaggedEnd TaggedFigure
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FIGURE 4. Case vignettes of patients that switched diagnosis between T2 and Tfinal.

TaggedEnd TaggedFigure
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TaggedH2Clinical Hallmarks of Patients That Switched

Diagnosis TaggedEnd

TaggedPBetween T0 and T2, a total of 29 (21.2%) patients
switched diagnosis, and 8 cases (5.8%) switched diag-
nosis after T2. It’s clinically relevant to describe the
clinical hallmarks from cases that switched diagnosis
to identify clinical characteristics of patient that are at
risk of misdiagnosis. We therefore carefully examined
the clinical records of these patients (Figs. 3 and 4).
We identified three main clinical hallmarks or pitfalls
that contributed to diagnostic instability, including;

TaggedEndTaggedPi) No MRI of the brain was repeated after 2 years
when the first MRI was not conclusive or nonsup-
porting for bvFTD;TaggedEnd

TaggedPii) A patient meeting clinical Rascovsky criteria only
on informant-based history whilst meeting a prob-
able bvFTD diagnosis based on an abnormal FDG-
PET scan alone in the presence of a normal MRI; TaggedEnd

TaggedPiii) A diagnosis of possible bvFTD without disease
progression at 2 years of follow-up was endured. TaggedEnd

TAGGEDH1DISCUSSION TAGGEDEND

TaggedPThis study aimed to investigate diagnostic (in)sta-
bility over time of the LOF study and which clinical
characteristics contribute to this (in)stability. This
investigation can guide clinicians that are in diagnos-
tic doubt when assessing patients with late onset
behavioral changes suspect for bvFTD, PPD or OND,
when to say it is FTD. Between baseline and the 2
year follow-up visit, 29 (21.2%) patients switched
diagnosis. After the 2 years, fewer patients switched
diagnosis (5.8%).TaggedEnd

TaggedPMultiple clinical lessons can be learned from care-
fully examining the cases that switched diagnosis.
First, a possible bvFTD diagnosis without clinical pro-
gression after 2 years is most likely to switch diagno-
sis. If genetic testing is negative and the MRI scan is
clear of atrophy or vascular lesions, a possible bvFTD
diagnosis is probably a reference to the phenocopy
syndrome of bvFTD27,28 or an underlying psychiatric
disorder. This warrants clinicians to consider a possi-
ble bvFTD diagnosis only as differential diagnosis
and to monitor the patient closely before making a
false, life changing diagnosis that can withhold
TaggedEnd688
adequate psychiatric treatment. Second, we found
that an informant-based history can point strongly to
meet all clinical bvFTD criteria but that in case of
inconclusive neuroimaging results it is necessary to
ask an additional informant (preferably from outside
the family) for information about symptom progres-
sion over time. Third, when a patient has late-onset
behavioral changes with frontal or temporal brain
atrophy on the MRI within 2 years of follow up but
the patient does not fulfil enough bvFTD criteria: it is
very likely that the patient will develop probable
bvFTD over time. Likewise, if a patient fulfils the
bvFTD criteria but imaging only shows subtle frontal
or temporal atrophy, a repeated MRI after 2 years
gives clearance: if there is (mild) progression of subtle
atrophy it seems very likely that probable bvFTD is
the case. These clinical lessons that could be con-
cluded from this study, are in line with the clinical
recommendations to distinguish bvFTD from psychi-
atric disorders by the NIC-FTD consortium. Among
those are the recommendations to include social cog-
nition tests in the neuropsychological testing for
bvFTD, the implementation of a standardized review
protocol of a brain MRI with validated visual atrophy
rating scales and to mainly use a FDG-PET for exclud-
ing bvFTD.16,29 In retrospect, if these clinical recom-
mendations were available at the time and taken into
account at baseline, together with our clinical lessons,
the diagnostic switches after 2 year of follow-up could
have been prevented. Noteworthy, in our study, the
Ekman Faces test was included as social cognition
test in neuropsychological examination at baseline,
which on a group level, showed that the bvFTD
group has a lower score on the Ekman Faces test com-
pared to the PPD group and to the OND group. Like-
wise, previous work from our group has shown that
the Ekman-60 can be successful in differentiating
between bvFTD and other neurodegenerative disor-
ders and psychiatric diseases.22 Yet, all twelve
patients that switched from bvFTD to PPD between
T0 and T2 scored below the cut-off of 46/60 points on
the Ekman Faces test. This supports the importance to
include social cognitive tasks in the diagnosis of
bvFTD but also emphasizes the need of a specific
social cognition test or combination of tests that can
accurately distinguish bvFTD from PPD and OND.30

Of importance, the NIC-FTD consortium recom-
mended in 2020 to use Neurofilament light (NfL)
serum or CSF levels to help distinguish between PPD
Am J Geriatr Psychiatry 31:9, September 2023
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and neurodegenerative disorders such as FTD. Unfor-
tunately, there were no NfL levels clinically available
at the time of the LOF-study and these could not be
taken into consideration by the clinicians.TaggedEnd

TaggedPThe comparison of the characteristics, demo-
graphics and clinical, neuropsychological and neuro-
imaging examinations measured at baseline between
the endpoint (Tfinal) diagnostic groups (bvFTD, PPD
and OND) were in agreement with previous analysis
when the diagnostic groups, determined at T2 of the
LOF study, were compared.22,31 TaggedEnd

TaggedPAs limitation, this study had significant delays due
to the implemented General Data Protection Regula-
tion in May 2018 which resulted in a change in meth-
ods to retrieve the data from the general practitioner
or specialist. Furthermore, the majority of the LOF
participants were not clinically assessed in the mem-
ory clinic at Tfinal. In these cases, a general consensus
final diagnosis was made after retrieving available
medical information from the general practitioner or
specialist. In addition, our study methods withheld
us from investigating the effects of different treatment
or different social support systems between diagnos-
tic groups that could have influenced the clinical pic-
ture at time of the follow-up visits. Moreover, our
study took place in a tertiary memory clinic. It is con-
ceivable that bvFTD patients were referred in a later
disease stage. This is supported by the median disease
duration before visiting the memory clinic of 3 years
for the PPD and OND group and 3.5 for the FTD
group. This can have implications for the clinical
examinations (e.g., neuropsychological testing and
brain imaging) and information of the disease course
of LOF participants already being available at base-
line. Eventually, this could have influenced the differ-
ential diagnoses and diagnostic accuracy of the
clinician. Nevertheless, this empathizes that the
21.2% cases that switched diagnoses within 2 years
after the baseline visit might be even higher in a non-
tertiary memory clinic. As final limitation, it is debat-
able whether the diagnosis relational problems are
correctly assigned to be part of the primary psychiat-
ric disorder group. In retrospect, it is possible that
these cases would have been diagnosed with the
TaggedEndAm J Geriatr Psychiatry 31:9, September 2023
phenocopy syndrome of bvFTD based on current
available literature. Although the combination of rela-
tional problems with recent life events and cluster C
personality traits seem to be possible underlying psy-
chiatric or psychological condition, an evident psychi-
atric disorder as cause for this phenocopy syndrome
has not yet been identified .28 TaggedEnd

TaggedPWe showed that after 2 years of follow up a FTD
diagnosis remains stable enough to conclude that
2 years is sufficient to say a patient with late-life
behavioral disorder has FTD on the condition that
our clinical lessons are taken into consideration. TaggedEnd
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