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Abstract Introduction: We investigated the clinical differences between familial and sporadic frontotemporal
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dementia (FTD), screening for mutations in known FTD genes.
Methods: We diagnosed 22 affected individuals belonging to eight families and 43 sporadic cases
with FTD in Apulia, Southern Italy, in 2 years. Mutations in common causative FTD genes (GRN,
MAPT, VCP, and TARDBP) and C9ORF72 expansions were screened.
Results: Behavioral variant of FTDwas themost common clinical subtype (50% and 69% in familial and
sporadic cases, respectively).Social conduct impairment/disinhibition, lossof insight, and inflexibilitywere
themost frequent clinical features observed at onset. One newmutationwas identified inGRN in familyA.
Discussion: Disease onset in sporadic FTD was more frequently characterized by a clustering of
behavioral symptoms with apathy and loss of personal hygiene. Mutations in common causative
FTD genes are not a major cause of familial and sporadic FTD in the Southern Italian population.
� 2017 Published by Elsevier Inc. on behalf of the Alzheimer’s Association.
Keywords: Frontotemporal dementia; Behavioral variant of FTD; Semantic dementia; Primary progressive aphasia: familial;
Sporadic
1. Introduction

Frontotemporal dementia (FTD) is a genetically and path-
ologically complex disorder [1,2] with a heterogeneous
clinical presentation [3]. FTD is characterized by pro-
gressive changes in behavior, personality, and/or language
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functions associated with degeneration of the frontal and
temporal lobes [3–5]. FTD occurs both in familial and
sporadic forms, with 30%–50% of cases being familial [6].
Mutations in numerous genes have been associated with
FTD [7–10]. Mutations in the genes that encode tau
(MAPT), progranulin (GRN), and C9ORF72 are the most
common causes of FTD. Rare mutations have been
identified in other genes such as valosin-containing protein
(VCP) and transactive response DNA-binding protein 43
(TARDBP). Nonetheless, a large proportion of familial and
sporadic forms still have an unknown genetic origin.
iation.
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An earlier age at onset and a more rapid progression of
disease have been reported in familial Alzheimer’s disease
(AD) [11]. For FTD, several studies have comparedmutation
carriers with noncarriers with the aim to find a genotype–
phenotype correlation [12–15]. Nonetheless, the genetic
contribution to the clinical phenotype in FTD, including
age at onset, symptoms, and progression of disease, is not
clear. Familial FTD can present with various
extrapyramidal signs in addition to behavioral changes,
thus suggesting that familial FTD may differ clinically
from sporadic FTD [16]. Conversely, a recent study of 22
FTD families, ofwhich half presented tau genemutations, re-
ported identical clinical presentations in both tau mutation
carriers and noncarriers [17]. Piguet and colleagues reported
that familial and nonfamilial FTD cases are similar for age at
onset, disease onset-diagnosis interval, and infrequent pres-
ence of extrapyramidal signs [12]. Nevertheless, in the
same study, psychiatric disorders such as depression, para-
noid psychosis, delusions, and hallucinations were more
frequently found at onset in sporadic patients, and apathy
was reported as less frequent in tau-positive familial cases
compared to tau-negative familial and sporadic cases [12].
High prevalence of behavioral variant of FTD (bvFTD)
with psychiatric features was also reported in C9ORF72
expansion carriers [13]. In contrast, GRN mutation carriers
more often present primary progressive aphasia (PPA)
compared to C9ORF72 mutation carriers (8%) and patients
without mutation (14% of familial FTD; 14% of sporadic
FTD). Furthermore, GRNmutations carriers (3%with famil-
ial FTD and 6% with sporadic FTD) developed limb apraxia
more frequently thanC9ORF72mutation carriers [13]. In the
present study, we aimed to assess the clinical presentation
and the genetics of familial and sporadic FTD cases from
the population-based Apulia FTD Registry.
2. Methods

2.1. Participants and data collection

Patients were identified through the Apulia FTDRegistry,
a network of neurologists and geriatricians expert in the care
of cognitive disorders including rare dementias, established
in Apulia, a region in Southern Italy, with about 4 million in-
habitants. The Apulia FTD registry included 13 clinical hos-
pital sites and about 30 clinicians working in outpatient
services. A detailed clinical history was obtained from the
caregivers, generally the spouse or a first-degree relatives
(frequently children or brothers and sisters) using a struc-
tured checklist of behavioral and cognitive changes. Family
history was defined as the presence of one or more subject(s)
with FTD in the same family [18]. Pedigrees were designed
based on interviews with family relatives. Patients presented
with clinical features matching the diagnostic criteria pro-
posed by Neary and colleagues [19], including initial behav-
ioral changes and/or language problems and relatively
preserved memory and orientation. We assessed the
following clinical variables: disease duration (onset death
or onset end of the study with censoring date, April 2014),
age at onset, a complete list of specific features observed
by a close relative. We defined the “time of shift” as the in-
terval from behavior symptoms to the first language symp-
tom or vice versa. All patients diagnosed with FTD were
evaluated with neuropsychological tests (for bedridden pa-
tients or patients in advanced stage of dementia, information
about the main investigated domains as memory and atten-
tive–executive functions were obtained from previous neu-
ropsychological examinations or personal history) and
electromyography if neurological examination showed evi-
dence of second motor neuron signs. Imaging was obtained
through magnetic resonance (MR) 1.5 or 3 Tesla and/or
single-photon emission computerized tomography
(SPECT).

At the time of enrollment of the probands, many affected
family members were deceased. Information about progres-
sive behavior, language, and/or cognitive dysfunctions for
these subjects was obtained from both medical records and
family reports. Parkinsonism was defined if at least one of
the cardinal signs (rigidity, bradykinesia, tremor, postural
instability) was present. The presence of pyramidal signs
(increased deep tendon reflexes, spastic hypertone, Babinski
sign, ankle clonus) was also actively explored. The study
was approved by the Ethics Committee on Human Research
of all hospitals in Apulia involved in the FTD genetic epide-
miologic project. Written consent was obtained from each
subject enrolled in the study.
2.2. Genetic analysis

Blood samples were collected from 22 patients and 34
first-degree healthy subjects belonging to 8 families and
43 sporadic cases. DNAwas extracted from blood following
standard procedures. Mutation screening in MAPT, GRN,
VCP, and TARDBP was performed via Sanger sequencing.
C9ORF72 repeat expansions were assessed with a repeat-
primed PCR.

2.2.1. Sanger sequencing
All exons and exon–intron boundaries of MAPT, GRN,

VCP, and TARDBP were amplified by PCR. PCR products
were purified using the AMPure purification kit (Agencourt
Bioscience Corporation, MA, USA) and directly sequenced
with ABI BigDye Terminator Cycle Sequencing Kit on an
ABI 3730 sequencer. Sequence traces were analyzed using
Sequencher (version 4.2; Gene Codes Corporation, Ann
Arbor, MI, USA).

2.2.2. C9ORF72 repeat expansion study
A repeat-primed PCR was performed to screen for the

presence of the GGGGCC hexanucleotide repeat expansion
in C9ORF72 as previously described [17]. Positive and
negative controls were added to the polymerase chain reac-
tion plate to assure accurate repeat analysis. Fragment
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length analysis was performed on an ABI 3730xl genetic
analyzer (Applied Biosystems, Foster City, CA, USA),
and data were analyzed using GeneScan software (version
4, ABI). The assay allows samples to be categorized into
those that carry a pathogenic repeat expansion (greater
than 30 repeats) and those that carry only wild-type alleles
(less than 20 repeats).

2.3. Statistical analysis

Normal distribution assumption was checked using the
Kolomogorov–Smirnov test. Group comparisons in terms
of demographic and clinical features were performed using
the Pearson chi-squared test (or Fisher’s exact test when
appropriate) or the Mann–Whitney U test, for categorical
and continuous variables, respectively. A P value less than
.05 was considered as statistically significant. All analyses
were performed using SAS 9.3 software.
3. Results

3.1. Clinical findings

Twenty-two affected individuals belonging to 8 families
and 43 sporadic FTD patients were studied. Family history
was positive in 22/65 (34%) of FTD patients. All families
Fig. 1. Pedigrees of frontotemporal d
showed an autosomal-dominant pattern of inheritance
(Fig. 1). Clinical information and demographic information
for the familial and sporadic groups are given in Table 1.
There were no significant differences between sporadic and
familial FTD in termsof age at onset, onset-diagnosis interval,
and time of shift.Mean age at onset was 64.5 and 62.5 years in
familial and sporadic cases, respectively, with a wide range of
variability in both groups. Disease duration, at first inclusion
in the study,was 9.6 years in familial cases (range: 4–18 years)
and 6.0 years in sporadic cases (range: 2–11 years). There
were more females in the familial group (68%) and more
males in the sporadic group (59%) (P 5 .04; Table 1).

BvFTD was the most common clinical subtype in both fa-
milial and sporadic groups. PPAwas diagnosed in 18% of fa-
milial and 31% of sporadic cases. None of the cases met the
Neary criteria for semantic dementia (SD). The distribution
of clinical subtypes diagnosed in our FTD cohort is shown
in Fig. 2. Memory problems at onset were present in 7 of 22
familial cases. All these cases were diagnosed as AD in a pre-
vious neurological evaluation. A complete neuropsychologi-
cal assessment was not possible because these patients had
severe cognitive decline when included in the study. All these
patientswithmemory problems, presented also at onset disori-
entation and predominant attentive–executive dysfunctions.
Later in the disease, these patients developed progressive
ementia (FTD) families (A–H).
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severe behavioral changes (apathy, reduced personal hygiene,
aggressiveness) and language disorders (anomies, reduced
speech), broadly falling in the clinical spectrum of FTD. On
the other hand, none of the sporadic cases diagnosed as FTD
presented with memory impairment at onset.

The frequency of behavioral and language features
observed at onset in the whole cohort are shown in Fig. 3.
The most common behavioral changes were social conduct
impairment/disinhibition (familial 36%, sporadic 66%;
P 5 .020), loss of insight (familial 24 %, sporadic 64%;
P 5 .002), and inflexibility (familial 14 %, sporadic 43 %;
P 5 .027). Sporadic cases showed changes in dietary prefer-
ences aswell.When symptoms classified in language domains
were analyzed, no significant differences were found in the
two study groups. Noteworthy, language stereotypies, stutter-
ing, reading, andwriting difficultiesweremore often observed
in sporadic FTD patients (Fig. 3). Furthermore, we analyzed
what was the specific symptom of onset within the two main
clinical phenotypes (behavioral and language impairment)
both in familial and sporadic cases (Fig. 4). Themost prevalent
behavioral symptomwas apathy (81%and93% in familial and
sporadic cases, respectively), whereas the most frequent lan-
guage symptom was difficulty in naming (anomies) present
in all patients with both familial and sporadic PPA (Fig. 4).
A polysymptomatic onset was more frequent in sporadic
bvFTD cases compared to familial bvFTD (P 5 .06; Fig. 5).
Likewise, PPA with familial history showed a paucisympto-
matic onset compared to sporadic PPA (P5 .61; Fig. 5).

The time of shift from behavior to the first language
symptom in bvFTD was 1.78 6 1.07 years, whereas from
language to the first behavioral symptom in PPA was
2.5 6 1.72 years. At neurological examination, we found
parkinsonism in 1 of 22 familial subjects (4.5%) and in 10
of 43 sporadic subjects (23.8%, P 5 .080). Pyramidal signs
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were present in 9 of 22 familial subjects (40.9%) and 2 of 43
(4.7%) sporadic subjects (P , .0001). None of the study
subjects showed signs of second motor neuron involvement
at neurological examination. We also performed neuroimag-
ing scan in all the patients (structural and/or functional).
All patients showed predominant frontotemporal atrophy
(Supplementary Fig. 1A–D) and/or anterior hypoperfusion
on SPECT.

3.2. Genetic findings

A novel GRN splice-acceptor site mutation (c.709-2
A.T) was identified in family A. For all the remaining
cases, no variants were identified in GRN, MAPT, VCP,
and TARDBP. Repeats in C9ORF72 were less than 20 for
all familial and sporadic cases. It can be concluded that
none of the patients carried a pathogenic repeat expansion.
4. Discussion

In the present study, bvFTD was the most common clin-
ical subtype in both familial and sporadic cases. No SD case
was diagnosed in this series. A clustering of behavioral
symptoms (social conduct impairment/disinhibition, loss
of insight, and inflexibility) was the most frequent clinical
feature observed at disease onset, more frequently present
in sporadic FTD cases. There was no sporadic case with
memory onset, suggesting that probably sporadic cases
with memory onset were not diagnosed as FTD. Mutations
in common causative FTD genes are not a major cause of fa-
milial and sporadic FTD in this Southern Italian population.

To the best of our knowledge, most previous studies on
FTD were based on cases recruited in tertiary referral
centers. This study is based on the collection of cases
through a network in a defined geographic area, in a
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population-based setting. The referral was both from neuro-
logical clinical centers, from specialist working in clinical
outpatient care (neurologists, geriatricians, psychiatrists)
and sometimes also from general practitioners aware of
the presence of the Apulia FTD registry. In our series,
30% of cases were familiar, similarly to previous reports
[6,20]. The presence of a family history in FTD may,
however, be underestimated especially in second-degree
relatives. In the present study, when we asked the first ques-
tion of our interview: “Are there any other people affected by
dementia in your family?” a large number of relatives inter-
viewed on family history answered “We don’t know.”
There were no significant differences in clinical presenta-
tion between sporadic and familial FTD cases although the
age at onset dispersion was wider in sporadic cases (43 to
82 years) compared to familial cases. Although FTD is
considered as a leading cause of early onset dementia [21],
we reported an age at onset . 65 years in 43% of FTD pa-
tients (28/65). A previous study exploring demographic fea-
tures of a large cohort of FTD patients reported an age at
onset ranging from 35 to 80 years [22], thus suggesting that
more attention should be paid to a possible diagnosis of
FTD at older age. Moreover, in a population-based study of
85-year-olds, Gliason and colleagues reported a bvFTD



Table 1

Clinical and demographic features of sporadic and familial patients with frontotemporal dementia (FTD)

Variable Category

Mean 6 SD (min–max) or frequency (%)

P value*

Groups

Familial Sporadic

n 22 (33.85) 43 (66.15)

Sex F 15 (68.18) 16 (44.00) .0416

M 7 (31.82) 24 (60.00)

Type of diagnosis bvFTD 11 (50.00) 30 (69.77) ,.0001y

PPA 4 (18.18) 13 (30.23)

FTD-memory onset 7 (31.82) 0 (0.00)

Type of onset Language 2 (9.09) 11 (25.58) ,.0001y

Behavior 13 (59.09) 32 (74.42)

Memory 7 (31.82) 0 (0.00)

Onset age 64.55 6 7.70 (49.0–75.0) 62.57 6 10.06 (43.0–82.0) .4244

Time onset–diagnosis 4.29 6 2.97 (0.62–12.0) 3.84 6 2.02, (0.50–9.0) .4709

Disease duration 9.62 6 3.85 (4.29–18.15) 6.07 6 2.13 (2.29–11.29) ,.0001

Time of shift 1.78 6 1.07 (0.42–4.0) 2.50 6 1.72 (0.41–7.0) .182

Abbreviations: SD, standard deviation; bvFTD, behavioral variant of frontotemporal dementia; PPA, primary progressive aphasia.

*Two-sided P value for continuous variables refer to unpaired t-tests or two-sided P value for categorical variables refer to Pearson chi-squared.
yFisher’s exact test.
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prevalence of 3%, significantly higher than previously ex-
pected in that age group [23]. Finally, a recent population-
based study found that the prevalence of FTD among those
older than 65 years was more than double that of those
aged 40 to 64 years, with the bvFTD having the youngest
peak age at diagnosis (median age at diagnosis 63 years) [24].

In our cohort study, disease duration was longer in famil-
ial than in sporadic FTD subjects. Symptom duration at diag-
nosis was similar between familial and sporadic cases
enrolled in this study. Hodges and colleagues analyzed sur-
vival in a large series of pathologically proven patients with
FTD observing that the median disease duration from symp-
toms onset was 6 years [22], whereas Van Langenhove and
colleagues did not report any differences in disease duration
between familial and sporadic FTD [13]. Conversely, in fa-
milial AD forms, an earlier age at onset and a more rapid
progression have been reported [11]. For FTD, the causal
mechanism may be oligogenic, with several risk factor al-
leles on different genes mutually interacting and producing
variation in clinical presentation or convergencewith similar
Fig. 2. Clinical frontotemporal dementia (FTD) subtypes (familial: behav-

ioral variant of frontotemporal dementia [bvFTD] 50%, primary progressive

aphasia [PPA] 18%, semantic dementia [SD] 0%, FTD-memory onset 32%;

sporadic: bvFTD 69%, PPA 31%, SD 0%).
effects [12]. An inadequate collection of familial history dur-
ing clinical examination may likely contribute to the lack of
significant differences in early symptoms duration at first
diagnostic evaluation between familial and sporadic cases.
A detailed study of pedigrees may guide specialists in clin-
ical diagnosis and help to promptly identify other affected
family members, especially with mild symptoms. The onset
of cases is monosymptomatic or paucisymptomatic in the
same phenotypic domain. The patients often experienced
the addition of one symptom of another domain (language
or behavior), and this may indicate the spread of disease to
other areas of the brain.

In the present study, we analyzed the time of shift from
behavior to the first language symptom in bvFTD
(1.786 1.07 years) and from language to the first behavioral
symptom in PPA (2.5 6 1.72 years). The time of shift may
likely be considered as an indicator of disease progression
and the pathological spread of neurodegeneration. A similar
attempt to identify time of generalization has been recently
proposed in amyotrophic lateral sclerosis [25]. Actually,
there is no consistent method to determine disease stage or
severity in FTD. Mioshi and colleagues, by developing a
30-item questionnaire, the Frontotemporal Dementia Rating
Scale (FRS), identified six clinical severity stages, from very
mild to profound, in FTD [25]. The bvFTD patients were the
most severely impaired and showed the most rapid progres-
sion through the stages [26]. Attempt to identify progression
has been also searched in pathology and imaging studies. A
recent study reported preliminary evidences for a sequential
regional dissemination of TAR DNA-binding protein with
molecular weight 43 kDa (TDP-43) pathology as the mech-
anism determining the progression in FTD [27]. AD has
been shown to present over time greater cortical atrophy in
the inferior parietal and posterior cingulate cortex, whereas
bvFTD patients showed greater atrophy in the striatum than
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AD over time. The atrophy in the posterior cingulate and the
striatummay be considered a potential diagnostic marker for
tracking rates of progression respectively of AD and FTD.
The identification of clinical and imaging milestones may
also represent a useful tool in the future to monitor drug effi-
cacy and their ability to modulate disease progression [28].

In the present study cohort, bvFTDwas the most common
clinical diagnosis in both familial and sporadic groups fol-
lowed by PPA in sporadic group and FTD with memory
onset in familial group. In our clinical series, we did not
report SD diagnosis neither in familial nor in sporadic
groups, although in some cohort studies SD was, in term
of frequency, the second diagnosis after bvFTD [29]. Similar
clinical and demographic features, compared to our study
cohort, have been described in a large cohort of SD patients
[29]. The fact that most patients have been examined in later
stages of disease when specific key diagnostic features of SD
(loss of word meaning, semantic paraphasias, preserved
word repetition) were not more valuable may likely
contribute to explain missing SD diagnosis in this study.
Moreover, because the primary complaint of most SD pa-
tients was “memory loss” and they perform poorly on
several memory tests including verbal episodic memory,
the mainstay of dementia screening test, it is easy to imagine
that patients could be misdiagnosed with AD [29].

In the present cohort, none of the sporadic FTD cases was
diagnosed as FTD with memory onset. Memory impairment
was traditionally reported to be preserved in FTD. There-
fore, patients complaining of “memory loss” at onset and
apparently without a familial history are likely misdiag-
nosed as having AD. Memory impairment was the most
common initial symptom in patients with FTD and in pa-
tients with AD, although more prevalent in AD [30]. In
FTD cases, harboring C9orf72 expansion, memory dysfunc-
tion may vary frommild to marked and often present early in
the course of the disease [31]. Patients with a mixed
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amnesic/behavior/language picture involve diagnostic chal-
lenges due to the clinical–pathological overlap with AD. A
recent brain SPECT perfusion study showed paradoxically
a more severe temporal lobe hypoperfusion in FTD than in
AD patients [32]. FTD features may occur in pathologically
confirmed AD. In fact, approximately 30% of patients with
PPA showed the neuropathological features of AD [33].
Furthermore, severe amnesia at presentation has been
described in FTD pathologically confirmed patients [34].

Overall, familial and sporadic FTD patients showed no
significant differences in clinical presentation, although
the sporadic subjects presented at onset some behavioral
features such as conduct impairment, disinhibition,
behavior stereotypies, diet changes, and inflexibility and
some language changes such as stuttering, language stereo-
typies, reading, and writing abnormalities more frequently.
The present series suggested that there were no clinical fea-
tures that can reliably distinguish familial and sporadic
FTD. The small sample may limit our conclusions. This
study may be further limited by the lack of neuropatholog-
ical information and limited cerebrospinal fluid (CSF) bio-
markers evaluation (CSF was examined in 36% and 23% of
familial and sporadic, respectively). We had insufficient
biomarker information to attempt a classification of
pathological subtypes in sporadic and familial FTD with
different protein inclusions such as frontotemporal lobar
degeneration-tau, frontotemporal lobar degeneration-TDP-
43, and frontotemporal lobar degeneration-fused-in-
sarcoma (FUS). This may be relevant especially in the
differential diagnosis between bvFTD and the frontal
variant of AD [35]. Furthermore, we did not have follow-
up imaging with MR or SPECT to analyze the disease pro-
gression and eventual imaging-related abnormalities that
could discriminate between familial and sporadic FTD.
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Nonetheless, the present population-based study has been
based on active surveillance, enrolling patients after clin-
ical evaluation, with secondary clinical advice from the ter-
tiary center of motor neuron disease thus providing a valid
support to diagnostic accuracy and minimizing the possi-
bility of misdiagnosis after clinical evaluation.

In the present study, we investigated whether any
potentially pathogenic DNA variants were present in
MAPT, GRN, VCP, and TARDBP in the geographical
area of Southern Italy. Only a novel GRN splice-
acceptor site mutation (c.709-2 A.T) segregating with
bvFTD was identified in family A [36]. No known or
novel mutations were found in the remaining cases. In a
recent Turkish study with a clinical-based sample of 95
dementia cases from 92 families collected in a tertiary
referral center (54 AD cases, 28 FTD cases, and other
13 cases of other forms of dementia) revealed a mutation
in both the MAPT and GRN genes in 3.6% (1/28) of the
FTD cohort with an overall sample size similar to that
of the present study [37]. However, other clinical-based
samples collected in different populations worldwide
showed an occurrence of MAPT mutations between 0%
[38] and 2.9% [39] and GRN mutations between 1.3%
and 11.7% [40]. Furthermore, C9ORF72 hexanucleotide
repeat expansion is by far the most common mutation in
apparently sporadic ALS collected in a tertiary referral
center in Italy [41]. Because of the clinical and genetic
overlap between FTD and ALS, C9ORF72 expansions
were expected to be found in our cohort, but none was
pathologic in our population-based cohort. Therefore, mu-
tations in common causative FTD genes are not a major
cause of familial and sporadic FTD in the Apulia popula-
tion, in Southern Italy. The screening of larger cohorts
might lead to the identification of cases carrying the
repeat expansion or pathogenic variants in common FTD
genes. The screening for mutations in other uncommon
FTD genes such as the charged multivesicular body pro-
tein 2B (CHMP2B) [42], FUS [43,44], dynactin
(DCTN1) [45], sequestosome 1 (SQSTM1) [46], colony-
stimulating factor 1 receptor (CFS1R) [47], triggering re-
ceptor expressed on myeloid cells (TREM2) [48],
ubiquilin-2 (UBQLN2) [49], and heterogeneous nuclear
ribonucleoprotein A2B1 (hnRNPA2B1) [50] might be the
next step to perform. Ultimately, next-generation
sequencing methods seem like the efficient strategy to un-
ravel the genetic origin of FTD in our cohort. The present
findings warrant further examination of larger FTD co-
horts. Given the FTD low prevalence and the diagnostic
challenges, the population-based approach in a defined
geographic area, with a multicenter case ascertainment
and collaboration based on uniform methods of disease
phenotyping and genetic analysis, might represent a strat-
egy to better identify cases at an earlier stage and possibly
determine both the whole spectrum of clinical phenotypes
and the natural history of this condition.
Supplementary data

Supplementary data related to this article can be found at
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RESEARCH IN CONTEXT

1. Systematic review: We reviewed clinical and
epidemiological studies from the international
literature, including both cross-sectional and
longitudinal studies that provided a description
of the diagnostic criteria used for frontotemporal
dementia (FTD), focusing on the clinical pre-
sentation of FTD in subjects with family history
and sporadic cases and mutations in known
FTD genes. This review was based on searches
of US National Library of Medicine databases
by author and the following terms (fronto-
temporal dementia OR FTD) combined with
terms to determine the outcomes of interest
[clinical features AND mutation AND onset
AND (familial OR sporadic)].

2. Interpretation: In the present population of 22
affected individuals belonging to 8 families and 43
sporadic cases with clinically defined FTD diag-
nosed in a 2-year period through a referral network
in Apulia, Southern Italy, behavioral variant of FTD
was the most common clinical subtype (50% and
69% in familial and sporadic cases, respectively).
Social conduct impairment/disinhibition, loss of
insight, and inflexibility were the most frequent
clinical features observed at onset. Significant dif-
ferences were not found in the two study groups for
language domain abnormalities. Memory impair-
ment at onset was found in 32% of familial cases and
in none of sporadic cases. No semantic dementia case
was diagnosed. One new mutation was identified in
GRN in family A. For all the remaining cases, no
variants were identified in all genes that were
screened.

3. Future directions: The present findings warrant
further confirmation from studies evaluating larger
FTD cohorts. Hopefully, in the next future, the
population-based approach in a defined
geographic area, with a multicenter case ascertain-
ment and collaboration based on uniform methods
of disease phenotyping and genetic analysis of
FTD, might represent a strategy to better identify
cases at an earlier stage and possibly determine the
natural history of this rare condition. Given that
mutations in common causative FTD genes were
not a major cause of familial and sporadic FTD in
the Southern Italian population, future studies
should also address the possible role of specific and
currently unknown gene variants in specific pop-
ulations.
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