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INLEIDING TOT HET EUROPEES REFERENTIENETWERK VOOR ZELDZAME
NEUROLOGISCHE ZIEKTEN (ERN-RND)

ERN-RND is een Europees referentienetwerk dat is opgericht en goedgekeurd door de Europese Unie. ERN-
RND is een gezondheidszorginfrastructuur die zich richt op zeldzame neurologische ziekten (RND). De drie
belangrijkste pijlers van ERN-RND zijn (i) een netwerk van experts en expertisecentra, (ii) het genereren,
bundelen en verspreiden van RND-kennis en (iii) de implementatie van e-health om de expertise te laten reizen
in plaats van patiénten en families.

ERN-RND verenigt 64 van Europa's toonaangevende expertisecentra en 4 aangesloten partners in 24 lidstaten
en omvat zeer actieve patiéntenorganisaties. De centra bevinden zich in Belgié, Bulgarije, Cyprus,
Denemarken, Duitsland, Estland, Finland, Frankrijk, Griekenland, Hongarije, lerland, Itali€¢, Letland, Litouwen,
Luxemburg, Malta, Nederland, Oostenrijk, Polen, Slovenié, Spanje, Tsjechié en Zweden.

De volgende ziektegroepen worden gedekt door ERN-RND:
e Ataxias en erfelijke spastische paraplegieén
e Atypisch parkinsonisme en de genetische ziekte van Parkinson
e Dystonie, paroxysmale stoornis en neurodegeneratie met ijzeraccumulatie in de hersenen
e Frontotemporale dementie
e Ziekte van Huntington en andere choreas
e Leukoencefalopathieén

Specifieke informatie over het netwerk, de expertisecentra en de gedekte ziekten is te vinden op de website
van het netwerk www.ern-rnd.eu.

Aanbeveling voor klinisch gebruik:

Dit document beschrijft de meest aanbevolen toegepaste behandelingen voor verschillende
gedragsstoornissen geassocieerd met frontotemporale dementie (FTD), gebaseerd op een
consensus onder 21 Europese experts. Deze consensus is gedetailleerd beschreven in de
publicatie van Wittebrood C et al., "Pharmacotherapy for Behavioral Manifestations in
Frontotemporal Dementia: An Expert Consensus from the European Reference Network for
Rare Neurological Diseases (ERN-RND)," European Journal of Neurology (2024 dec; 31(12):
e16446. doi: 10.1111/ene.16446).

Gezien het beperkte trial-based bewijs met betrekking tot farmacologische behandelingen
voor gedragsstoornissen in FTD, is dit document bedoeld als een praktische gids voor
neurologen en andere specialisten bij het selecteren van geschikte behandelingsopties. Het
is belangrijk op te merken dat de hierin beschreven praktijken gebaseerd zijn op ervaringen
uit de praktijk en niet noodzakelijkerwijs de werkzaamheid aantonen.

Bij de klinische richtsnoeren, aanbevelingen voor de praktijk, systematische reviews en andere richtsnoeren
die het ERN RND publiceert, aanbeveelt of in hun waarde bevestigt, gaat het om beoordelingen van actuele
wetenschappelijke en klinische informatie die als educatief materiaal wordt verstrekt.

De informatie (1) bestrijkt mogelijk niet alle passende behandelingen en zorgmethoden en mag niet worden
beschouwd als een bepaling van de zorgstandaard; (2) wordt niet voortdurend geactualiseerd en weerspiegelt
mogelijk niet het meest recente inzicht (tussen het opstellen van deze informatie en het moment waarop deze
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wordt gepubliceerd of gelezen, kan nieuwe informatie ontstaan); (3) heeft alleen betrekking op de specifiek
vermelde vragen; (4) schrijft geen specifieke medische zorg voor; en (5) is niet bedoeld ter vervanging van het
onafhankelijke professionele oordeel van de behandelend arts, aangezien de informatie geen rekening houdt
met individuele verschillen tussen patiénten. In ieder geval moet de gekozen behandelwijze door de
behandelend arts worden afgestemd op de individuele patiént. Het gebruik van de informatie is vrijwillig. Het
ERN RND verstrekt deze informatie op een as-isbasis en geeft geen enkele garantie, expliciet of impliciet, met
betrekking tot de informatie. Het ERN RND wijst uitdrukkelijk elke garantie van bruikbaarheid of geschiktheid
voor een bepaald doel van de hand. Het ERN RND aanvaardt geen aansprakelijkheid voor persoonlijk letsel of
materiéle schade die ontstaan als gevolg van of in verband met het gebruik van deze informatie, noch voor
eventuele fouten of weglatingen.

METHODOLOGIE

De goedkeuring van de aanbevelingen werd gedaan door de Ziektegroep Frontotemporale Dementie van de
ERN-RND. De goedkeuring werd afgerond met een meerderheid van stemmen.

Ziektegroep voor Frontotemporale Dementie:

Codrdinatoren van de ziektegroepen:

Ana Sofia da Costa?®; Harro Seelaar®®; Rik Vandenberghe3%; Robert Rusina®’

Ziektegroepleden:

Professionals in de gezondheidszorg:

Albert Acewicz!’; Alberto Albanese!®; Andrea Mignarri®; Andreas Hermann*!; Andreas Kouparis'?; Angel
Martin??; Annachiara Cagnin® Anne Remes'®; Archontia Adamou'?; Atbin Djamshidian?®; Barbara
Garavaglia'®; Bernhard Landwehrmeier®; Christos Koros!?; Daisy Rinaldi’; Daniel Boesch?; Dario
Saracino’; David Crosiers?; David Mengel®?; Denes Zadori3?; Domenico Plantone®; Dominika Narowska'’;
Elena Salvatore?; Elisabeth Kapaki'3; Eloy Rodriguez-Rodriguez?*; Fran Borovecki®*; Giuseppe Di Fede??,
Hanne Gottrup?!; Heike Stockner?®; Henriette Klitt!; lvana Mokrisova?®; Jakub Hort?®; Joergen Nielsen??;
Johanna Kriiger?®; Johannes Levin?3; Jon Infante?*; Julie Martinkova?®; Karolina Ziora-Jakutowicz!’; Kathrin
Reetz??; Kevin Peikert?!; Kirsten Klijnsma®®; Laurine Virchien!!; Lena Hjermind?®; Lenka Krajéovi¢ova3:;
Manuel Menendez®, Marc Teichmann’; Margarete Delazer?®; Marina Boban®; Marta Fernandez-
Matarrubia?*; Martin Vyhnélek?®; Menelaos Pipist?; Milica Kramberger??; Natada Peskar??; Norbert
Kovacs*3; Pierre Kolber?; Pietro Tiraboschi®; Pilar Delgado**; Roberto Ceravolo®; Rose Bruffaerts?; Sabina
Capellari?®; Sara van Mossevelde?; Sean O'Dowd?!; Sokratis Papageorgiou®3; Sylvia Boesch?®; Sylvia
Boesch?®; Tatjana Muravska?’; Thibaud Lebouvier!®; Tim Van Langenhove3®; Ulle Krikmann33; Valentina
Nicoletti5; Zeljko Uzelac®?; Zoltan Grosz3%; Zsolt Cséfalvay3*

Patiéntenvertegenwoordiger:

Lara Bruschinski'4; Mary Kearney!4


https://ec.europa.eu/health/ern_en
https://www.ern-rnd.eu/

European i
Reference gy e ™
Network

'« European
v Reference
Networks

1Aarhus University Hospital, Denemarken; 2Universitair Ziekenhuis Antwerpen, Edegem, Belgié; 3A0U - Federico Il University Hospital, Napels,
Italié; *AOU - University Hospital Padua, Itali€; SAOU - University Hospital Pisa, Itali€; SAOU - University Hospital Siena, Itali¢; APHP -
Referentiecentrum voor zeldzame vormen van dementie, Pitié-Salpétriére Hospital, Parijs, Frankrijk; 8Asturias Central University Hospital,
Oviedo, Spanje; °CHL - Luxembourg Hospital Center, Luxemburg; 1°CHU de Lille, Frankrijk; 2X1CHU de Toulouse, Frankrijk; 2Cyprus Institute of
Neurology and Genetics, Egkomi, Cyprus; 13Eginitio Hospital, National and Kapodistrian University of Athens, Griekenland; 14ePAG; >Erasmus
University Medical Center Rotterdam, Nederland; 16Finland Consortium: Universitaire ziekenhuizen in Oulu, Tampere en Helsinki, Finland;
Ulnstituut voor psychiatrie en neurologie, Warschau, Polen; IRCCS - Stichting van het Carlo Besta Neurologisch Instituut, Milaan, Italié;
19IRCCS - Humanitas Klinisch Instituut van Rozzano, Milaan, Italig; 22IRCCS - Instituut voor Neurologische Wetenschappen van Bologna, Itali€;
2llers Consortium: Tallaght University Hospital en Children's Health Ireland; 22La Paz University Hospital, Madrid, Spanje; 22Ludwig Maximilian
University Hospital, Miinchen, Duitsland; 2*Marques de Valdecilla University Hospital, Santander, Spanje; 2>Medical University Innsbruck,
Oostenrijk; 26Universitair ziekenhuis Motol, Praag, Tsjechi€; 27Pauls Stradins Clinical University Hospital, Riga, Letland; 22Universitair
ziekenhuis Rigshospitalet, Kopenhagen, Denemarken; 2RWTH - Universitair ziekenhuis Aken, Duitsland; 3°Semmelweis Universiteit,
Boedapest, Hongarije; 31St. Anne's University Hospital Brno, Tsjechi€; 32Szent-Gyo6rgyi Albert Medical Center, Szeged, Hongarije; 33Tartu
University Hospital, Estland; 3*Thomayer University Hospital, Praag, Tsjechié; 3°University Hospital Center Zagreb, Kroatig; 3¢University
Hospital Gent, Belgié; 3’University Hospital Hradec Kralove, Tsjechié; 38Universitair Ziekenhuis Leuven, Belgi€; 3°Universitair Ziekenhuis
Tlbingen, Duitsland; “°Universitair Ziekenhuis Ulm, Duitsland; 4 Universitair Medisch Centrum Rostock, Duitsland; *2Universitair Medisch
Centrum Ljubljana, Slovenié; 43Universiteit van Pécs, Hongarije; *Universitair Ziekenhuis Vall d'Hebron, Barcelona, Spanje.

Goedkeuringsproces:

e Instemming om document te bekrachtigen door hele ziektegroep - 10 maart 2025

AANBEVOLEN BEHANDELINGEN VOOR GEDRAGSSTOORNISSEN IN FTD

We presenteren hier de meest aanbevolen behandelingen voor de vier gedragsstoornissen waarvoor
consensus werd bereikt (minstens 2/3 van de experts selecteerde minstens één identieke behandeling).
De volgorde staat voor het afnemende aantal stemmen van experts voor het betreffende medicijn:

Fysieke agressie

1. Quetiapine
2. Risperidon
3. Olanzapine
4.Trazodon

5. (Es)Citalopram

Verbale agressie

1. Quetiapine

2. Risperidon

3. (Es)Citalopram
4.Trazodon

5. Olanzapine

BIJLAGE: ORIGINELE PUBLICATIE (VANAF DE VOLGENDE PAGINA)

Obsessieve wanen.

1. Quetiapine

2. (Es)Citalopram
3. Risperidon

4. Setraline

5. Trazodon

Impulsiviteit

1. (Es)Citalopram
2. Trazodon

3. Quetiapine

4. Setraline

5. Risperidon
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Abstract

Background and Purpose: Frontotemporal dementia (FTD) is a neurodegenerative dis-
order characterized by pervasive personality and behavioural disturbances with severe
impact on patients and caregivers. In current clinical practice, treatment is based on non-
pharmacological and pharmacological approaches. Unfortunately, trial-based evidence
supporting symptomatic pharmacological treatment for the behavioural disturbances in
FTD is scarce despite the significant burden this poses on the patients and caregivers.
Method: The study examined drug management decisions for several behavioural distur-
bances in patients with FTD by 21 experts across European expert centres affiliated with
the European Reference Network for Rare Neurological Diseases (ERN-RND).

Results: The study revealed the highest consensus on drug treatments for physical and
verbal aggression, impulsivity and obsessive delusions. Antipsychotics (primarily quetia-
pine) were recommended for behaviours posing safety risks to both patients and car-
egivers (aggression, self-injury and self-harm) and nightly unrest. Selective serotonin
reuptake inhibitors were recommended for perseverative somatic complaints, rigidity of
thought, hyperphagia, loss of empathy and for impulsivity. Trazodone was specifically
recommended for motor unrest, mirtazapine for nightly unrest, and bupropion and meth-
ylphenidate for apathy. Additionally, bupropion was strongly advised against in 10 out of
the 14 behavioural symptoms, emphasizing a clear recommendation against its use in the

majority of cases.

For affiliations refer to page 9.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2024 The Author(s). European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.
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INTRODUCTION

Frontotemporal dementia (FTD) encompasses a spectrum of clin-
ical syndromes characterized by frontal and temporal atrophy,
manifesting as behavioural, personality and language changes.
Frontotemporal lobar degeneration pertains to the underlying neu-
rodegenerative pathological changes in FTD syndromes. Although
there are a number of ongoing trials [1], at present there are neither
proven nor US Food and Drug Administration or European Medicines
Agency approved disease-modifying treatments for FTD. Therefore,
the current therapeutic approach is purely symptomatic relying on
a combination of nonpharmacological and off-label pharmacological
approaches lacking quality evidence of effectiveness.

Pharmacological treatment has been primarily focused on com-
mon neuropsychiatric symptoms in FTD, with less emphasis on exec-
utive dysfunction and working memory deficits. Selective serotonin
reuptake inhibitors (SSRIs) are often used to treat FTD patients due
to the established association between FTD and presynaptic sero-
tonin deficit, alongside a loss of cortical serotoninergic innervation
[2]. This pathophysiological basis for SSRI use is further supported
by the favourable response to SSRIs of similar behavioural symp-
toms in patients with psychiatric disorders. Positive effects in FTD
have been demonstrated in some small open-label trials or case se-
ries [3-9]. SSRIs with lower anticholinergic side effects, such as cit-
alopram and escitalopram, are typically preferred [10].

Antipsychotics are also often used off-label in FTD. However,
their use needs close surveillance because of considerable risk of
extrapyramidal side effects and the black box warning when treat-
ing dementia-related behavioural symptoms in the elderly. Apart
from the serotonin deficit, FTD is also associated with a dopami-
nergic deficit [11] and there is evidence that the mesolimbic and
mesocortical dopaminergic pathway changes are related to the
behavioural symptoms [12]. But still, several antipsychotics have
demonstrated improvement in behavioural symptoms in FTD, in-
cluding delusions or agitation, and in caregiver burden [13-17].
Because of the effect of antipsychotics on the nigrostriatal path-
way, antipsychotics with lower D2-receptor blocking affinity, such
as quetiapine, are commonly preferred. A case series describing
medication responses in FTD showed that quetiapine improved ag-
itation in three patients [17].

Trazodone, a mixed agonist and antagonist of various serotonin
receptors and antagonist of adrenergic receptors, is a third option
often prescribed for neuropsychiatric symptoms in FTD. Trazodone

Conclusions: The survey data can provide expert guidance that is helpful for healthcare
professionals involved in the treatment of behavioural symptoms. Additionally, they offer
insights that may inform prioritization and design of therapeutic studies, particularly for
existing drugs targeting behavioural disturbances in FTD.

drug therapy, expert testimony, frontotemporal dementia, neurobehavioural manifestations,
neurodegenerative diseases

increases extracellular serotonin in the frontal lobes and has been
proved to decrease agitation and aggression and to improve sleep
in FTD [18]. A randomized controlled trial with trazodone in FTD
in a cohort of 26 cases showed a significant improvement in the
Neuropsychiatric Inventory (NPI) total score, mainly based on im-
provements in irritability, agitation, depressive symptoms and eating
disorders [19].

Other medications occasionally considered in behavioural man-
ifestations of FTD include anticonvulsants, stimulants, benzodiaz-
epines and other antidepressants. Acetylcholinesterase inhibitors,
especially donepezil, frequently used to improve cognitive function-
ing in Alzheimer's disease, were proved to worsen the neuropsychi-
atric symptoms without cognitive improvement in patients with FTD
in multiple studies [2, 18, 20-23]. Memantine is also not an effective
treatment for FTD [24-28].

Altogether, trial-based evidence for symptomatic pharmacolog-
ical treatment of behavioural disturbances in FTD is scarce despite
their significant burden on both patients and caregivers. This expert
opinion review aims to provide guidance for pharmacological treat-
ment of behavioural symptoms that severely impact the patient's
and family's wellbeing.

The symptoms queried were selected based on clinical expertise
of the FTD disease group. They were deliberately meant to be con-
crete and directly taken from clinical experience rather than query-
ing more general classes of symptom clusters.

METHOD

This study is an expert opinion review based on the current practices
within the 29 specialized centres of the FTD disease group of the
European Reference Network for Rare Neurological Diseases (ERN-
RND). ERN-RND was established in 2017 as one of the 24 European
Reference Networks by the European Board of Member States and
has currently 71 members from 24 EU countries. ERN-RND aims to
improve the healthcare of rare disease patients in the EU and to re-
duce inequalities in how healthcare is being provided for rare dis-
ease patients.

Neurologists or psychiatrists, who are faculty members at each
participating ERN-RND site and are clinically involved in the FTD clin-
ical programme, were invited to participate in a survey. The primary
objective was to evaluate current clinical practices concerning drug
management for behavioural manifestations of FTD at their respective
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sites. The study encompassed 14 common behavioural problems and,
for each of them, respondents were presented with a list of 20 drug
options. This list also included ‘none’ and ‘other’ to allow physicians to
specify if the preferred drug was not on the provided list.

The selected 14 behavioural problems in this survey consisted of
physical aggression, verbal aggression, obsessive delusions, impulsiv-
ity, nightly unrest, self-harm due to obsessive motor behaviour, sexual
disinhibition, motor unrest, intentional self-injury, apathy, hyperphagia,
perseverative somatic complaints, rigidity of thought and loss of em-
pathy. The choice of these behavioural disturbances, grounded in com-
mon clinical complaints, was determined by consensus by the leading
study physicians (RV, HS, DS, RR). Obsessive delusions are persistent
repetitive delusions that focus on specific content over an extended
period (months). Self-harm due to obsessive motor behaviour refers
to harmful consequences to the patient's physical integrity caused
by obsessive motor behaviour, such as repetitive tapping or rubbing
or obsessive cleaning leading to abrasures and superficial wounds.
Intentional self-injury refers to motor behaviours deliberately aimed
at causing harm to the body, such as cutting out pigmented spots or
cutting body parts with scissors. Perseverative somatic complaints are
perseverative physical complaints for which no organic cause can be
identified. Apathy denotes a lack of motivation reflected in decreased
goal-directed behaviours, cognitions and emotions. Nightly unrest is
characterized by increased nocturnal activity and difficulty remaining
in bed. Motor unrest describes restlessness and stereotypical move-
ments. Prior to the survey, the participants were informed about the
list of symptoms, and the above definitions, including the examples,

were given for terms that may not have been clear from the start.

Most of the specific symptoms queried can be mapped onto one
or more general classes from the different FTD symptom classifica-
tion schemes (Table 1). According to the Rascovsky et al. (2011) con-
sensus criteria [29], physical and verbal aggression, impulsivity and
sexual disinhibition would probably be classified under behavioural
disinhibition. Obsessive delusions, self-harm due to obsessive motor
behaviour, intentional self-injury, perseverative somatic complaints
and rigidity of thought would probably be classified under perse-
verative, stereotyped or compulsive/ritualistic behaviour. Apathy
corresponds to apathy or inertia in the Rascovsky et al. (2011) clas-
sification, loss of empathy corresponds to loss of sympathy or em-
pathy, and hyperphagia is mentioned under hyperorality and dietary
changes in the Rascovsky et al. criteria. Nightly and motor unrest
are more difficult to classify under one of the mentioned categories
and can result from disinhibition, apathy with low daytime activity or
from obsessive-repetitive behaviours.

The 18 drug options included trazodone, sodium valproate, ser-
traline, semaglutide, risperidone, quetiapine, promazine, periciazine,
oxazepam, olanzapine, mirtazapine, methylphenidate, hydroxyzine,
fluoxetine, carbamazepine, bupropion, amitriptyline and (es)citalo-
pram, plus ‘none’ and ‘other’. The choice of drugs was grounded on
clinical practices, previous studies and theoretical mechanisms of
action, as described above, and was also determined by consensus
by the leading study physicians.

Participating physicians were instructed to respond according
to their actual clinical practice. They were first asked about the
availability of each mentioned drug in their respective countries.
Subsequently, for each of the 14 behavioural disturbances:

TABLE 1 Categories of different FTD symptom classification schemes wherein the queried behavioural symptoms would fall.

Behavioural symptom Rascovsky et al. [29]

GenFi neuropsychiatric clinical

NPI-Q

questionnaire [30]

Physical aggression Behavioural disinhibition

Verbal aggression Behavioural disinhibition
Obsessive delusions Obsessive-repetitive behaviour
Impulsivity Behavioural disinhibition
Nightly unrest

Self-harm due to obsessive
motor behaviour

Obsessive-repetitive behaviour

Sexual disinhibition Behavioural disinhibition
Motor unrest
Obsessive-repetitive behaviour

Apathy

Intentional self-injury
Apathy

Hyperphagia Hyperorality and dietary

changes

Perseverative somatic Obsessive-repetitive behaviour

complaints
Rigidity of thought Obsessive-repetitive behaviour
Loss of empathy Loss of sympathy and empathy

Agitation/aggression
Agitation/aggression

Delusions

Disinhibition

Night-time behavioural disturbances

Aberrant motor behaviour

Disinhibition

Agitation/aggression

Apathy/indifference
Appetite/eating disturbance

Anxiety, dysphoria

Apathy/indifference

Agitation/aggression
Agitation/aggression
Delusions/hallucinations
Irritability/lability
Impaired sleep

Aberrant motor behaviour

Hypersexuality
Aberrant motor behaviour

Aberrant motor behaviour

Note: The Rascovsky criteria form the basis for the behavioural module of the CDR plus NACC FTLD rating.

Abbreviations: CDR plus NACC FTLD, Clinical Dementia Rating plus National Alzheimer's Coordinating Centre Frontotemporal Lobar Degeneration;

GenFi, Genetic Frontotemporal Dementia Initiative; NPI-Q, Neuropsychiatric Inventory Questionnaire.



40f11

WITTEBROOD ET AL.

1. Participants were asked to indicate by ticking a box if none of
the suggested drug options was recommended. Alternatively,
they were prompted to rank their top three recommended drug
treatments with the instruction, ‘Please choose from the list
of the following drug therapies the three most highly recom-
mended’. An option ‘other’ was provided to allow physicians
to specify any additional drugs they might recommend beyond
the given list.

2. Similarly, they were asked to tick a box if none of the drug options
was advised against. Alternatively, physicians could rank the three
drug treatment options they considered strongly contraindicated
with the instruction, ‘Please choose from the list of the following
drug therapies the three certainly not to be used’.

It is worth noting that participating physicians were also ques-
tioned about nonpharmacological treatments. However, in order to
maintain conciseness, the decision was made to exclude this infor-

mation from the final version of this article.

Statistical analysis

Two key indicators were computed to summarize the most recom-
mended and the most contraindicated treatments for each behav-
ioural disturbance: (1) the percentage of respondents amongst the
participating physicians who selected a treatment regardless of its
rank and (2) a weighted score (WS) that considered the rank. The
WS was calculated by considering the average rank or mean score
based on the physicians' ranking. Specifically, the first choice was as-
signed 3 points, the second choice 2 points, the third choice 1 point,
and subsequent choices, if any, received 0.5 points, with no points
awarded if not chosen. To estimate 95% credibility intervals for both
indicators concerning each behavioural disturbance and treatment,
1000 bootstrapped samples were run for each statistical analysis.

To identify symptoms for which physicians recommended or
advised against similar treatments, two principal component anal-
yses (PCA) were performed, one focusing on recommended treat-
ments and the other on contraindicated treatments. Each PCA was
based on the percentage of physicians who selected a treatment,
regardless of its rank. The dataset used for the analyses consisted
of treatments as observations and behavioural disturbances as vari-
ables. This dataset structure allowed the exploration of patterns in
treatment recommendations and contraindications across various
behavioural symptoms.

RESULTS
Recommended treatments
Twenty-one respondents from 19 centres across 13 countries par-

ticipated. Depending on the symptoms, physicians exhibited vary-
ing degrees of willingness to prioritize treatments, as displayed in

Figures 1a and S1. Notably, participating physicians were most com-
fortable with ranking recommended treatments in the case of physi-
cal aggression (100% ordered at least three treatments, as requested
in the instructions), verbal aggression (90.5% ordered at least three
treatments, and 9.5% recommended two treatments), obsessive de-
lusions (100% at least three) and impulsivity (100% also ordering at
least three).

In contrast, when addressing loss of empathy, 66.7% of the phy-
sicians (14 out of 21) opted not to recommend any proposed drug.
Similarly, for rigidity of thought, 42.9% of physicians refrained from
proposing or choosing any of the suggested treatments.

In several behavioural disturbances such as physical aggression,
verbal aggression, perseverative somatic complaints or rigidity of
thought, a clear consensus emerged with physicians favouring one,
two or three treatments. However, for other conditions such as sex-
ual disinhibition, self-injury or hyperphagia, no such consensus was
reached.

Amongst the behavioural disturbances, antipsychotics emerged
as the most recommended for half of the symptoms (7/14), whilst
SSRIs were the primary choice for 36% (5/14) of the symptoms
(Figures 2a and 3a). Within the antipsychotic category, quetiapine
was numerically the most selected treatment for six behavioural
symptoms, including physical aggression (76.2% of all participating
physicians, with a WS of 1.7 for both quetiapine and risperidone),
obsessive delusions and verbal aggression (71.4% each; WS=1.5
and WS=1.6 respectively), nightly unrest and self-harm due to ob-
sessive motor behaviour (61.9% each, WS=1.3) and sexual disinhi-
bition (52.4%, WS=0.9). Risperidone was the preferred choice for
self-injury (52.4%, WS=1.2).

Within the SSRIs, sertraline was the most selected treatment
for four behavioural symptoms: perseverative somatic complaints
(57.1%, WS =1.3), rigidity of thought (47.6%, WS=1.0), hyperpha-
gia (38.1%, WS=0.9) and loss of empathy (23.8%, WS=0.5). (Es)
citalopram was the most selected for impulsivity (66.7%, WS=1.5).
For motor unrest, trazodone was the preferred treatment (42.9%,
WS =1.0), whilst bupropion was favoured for apathy (52.4%,
WS=1.1).

Concluding, at least two-thirds of physicians selected at least one
identical treatment for the four following behavioural symptoms:
physical aggression, verbal aggression, obsessive delusions and im-
pulsivity. These were also the four symptoms with a mean rank (i.e.,
WS) higher than 1.5, namely for two antipsychotics, emphasizing the
consistency in physician preferences for these specific symptoms.

Figure 4 shows the PCA. The first component of the PCA cap-
tures 67.4% of the dataset variance, whilst the second dimension
accounts for 18.4%. The first dimension primarily represents a size
effect, with all symptom coefficients being positive: treatments lo-
cated further to the right on the figure exhibit higher citation counts.
Conversely, the second dimension distinguishes between treat-
ments with similar citation patterns based on difference in target
symptoms.

Based on the PCA, sertraline and (es)citalopram are close and
thus similarly recommended for hyperphagia, perseverative somatic
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FIGURE 1 Distribution of physicians by the number of treatments selected for each behavioural symptom recommended by physicians
(a) or marked as contraindicated (b). The symptoms are ordered along the x-axis, with those having the highest number of physicians not
selecting any recommended treatment on the right, whilst symptoms where all physicians chose at least one treatment are positioned on the
left. The same ordering was applied in the contraindication figure. For example, in the case of loss of empathy: amongst the 21 physicians 14
(67%) did not recommended any treatment, one (5%) recommended a single treatment and six (29%) recommended three treatments.

complaints and rigidity of thought, whereas they are rarely sug-
gested for physical aggression and nightly unrest. These two treat-
ments are also endorsed for apathy and loss of empathy, alongside
bupropion and fluoxetine. Quetiapine and risperidone are frequently
co-cited, particularly for nightly unrest and physical aggression (with
olanzapine for physical aggression), but are seldom mentioned
for hyperphagia, perseverative somatic complaints and rigidity of
thought. For other symptoms, although quetiapine and risperidone
are the most frequently cited, sertraline and (es)citalopram are also
commonly recommended.

However, clustering is not able to encompass the remaining
behavioural symptoms, i.e. impulsivity, motor unrest, sexual disin-
hibition, apathy and obsessive delusions. For these five symptoms
either different drug classes or both SSRIs and antipsychotics are
advised.

Contraindicated treatments

The task of selecting contraindicated treatments proved more
challenging for physicians compared to making recommendations
(Figure 1b). For all behavioural symptoms there are at least four
(19%) physicians who did not select any treatment, emphasizing the
complexity and hesitancy in identifying contraindicated options.

There was also a varying response rate across symptoms.
Physical aggression and verbal aggression had the highest response
rates (81% of physicians selected at least one treatment), whilst loss
of empathy had the lowest response rate (43%).

Furthermore, the results varied when considering the percent-
age of physicians who selected a treatment regardless of its rank
(Figure 2b) and the WS that considered the rank (Figure 3b).

Considering the percentage regardless of rank, bupropion was
selected as most contraindicated in nine behavioural symptoms:
physical aggression (selected by 42.8% of physicians), obsessive
delusions (38.1%), impulsivity, self-harm, sexual disinhibition and
motor unrest (33.4% each), nightly unrest, self-injury and rigidity
of thought (23.8% each). Amitriptyline was identified as the most
contraindicated for verbal aggression (42.8%), olanzapine for hy-
perphagia (38.1%), oxazepam for perseverative somatic complaints
(23.8%), promazine for loss of empathy (23.8%) and trazodone for
apathy (28.6%).

Considering the WS for contraindicated treatments, amitrip-
tyline was the most contraindicated in three symptoms including
verbal aggression (WS=1), physical aggression (WS=0.9) and
apathy (WS=0.5). Bupropion was the most selected as contrain-
dicated in seven behavioural symptoms: obsessive delusions and
motor unrest (WS=0.9 each), impulsivity and self-harm (WS=0.8
each), sexual disinhibition (WS=0.7), self-injury (WS=0.6) and
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FIGURE 2 The top five most selected treatments by physicians for each behavioural symptom recommended by physicians (a) or marked

as contraindicated (b). This figure shows, for each behavioural symptom and drug, the percentages of physicians (out of 21) who selected the
drug, regardless of the rank, with their 95% bootstrapped confidence intervals. The n value in parentheses for each symptom represents the
number of physicians who selected at least one treatment, giving insight into the sample size contributing to the calculations.

nightly unrest (WS=0.5). Oxazepam was the most contraindi-
cated for rigidity of thought (WS=0.6), perseverative somatic
complaints (WS =0.6) and loss of empathy (WS =0.4). Olanzapine
was the most contraindicated for hyperphagia (WS=0.8). These
results showed that there is no clear consensus between the 21
physicians concerning the contraindicated treatments, which is
probably influenced by individual clinical experiences, patient pro-
files and varying interpretations of contraindications for specific
behavioural symptoms.

DISCUSSION

Our study looked at the pharmacological preferences of neurolo-
gists and psychiatrists, all members of the ERN-RND network,
with expertise in cognitive disorders for common behavioural
symptoms in FTD. The main findings are as follows: (i) there was
a strong consensus for drug therapy in four specific behavioural
manifestations (verbal aggression, physical aggression, obses-

sive delusions and impulsivity); (ii) therapeutic options for other
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FIGURE 3 The top five treatments with highest mean score for each behavioural symptom recommended by physicians (a) or marked as
contraindicated (b). This figure portrays the mean score allocated to a treatment per behavioural symptom. The scoring system is structured
as follows: the first choice is awarded 3 points, the second choice receives 2 points, the third choice is given 1 point, subsequent choices,

if any, get 0.5 points each, and, if the physician did not choose any treatment, O points are assigned. The n value in parentheses for each
symptom represents the number of physicians who selected at least one treatment, providing context about the sample size contributing to

the mean scores.

behavioural symptoms were more heterogeneous; and (iii) either
SSRIs or antipsychotics are most often advised depending on the
target symptom.

Our results indicated a strong consensus amongst participating
physicians that drug therapy was warranted for four specific be-
havioural disturbances: verbal aggression, physical aggression, im-
pulsivity and obsessive delusions. It can be hypothesized that the
reason for this common viewpoint across all ERN-RND centres is

that these symptoms both represent an important burden for the
patient and/or caregiver and tend to respond favourably to pharma-
cological treatment.

The PCA in this study indicates distinctive patterns in pharma-
cological preferences for behavioural symptoms in FTD based on
therapeutic preferences for SSRI versus antipsychotics. This classi-
fication was an interesting post hoc finding as a result of statistical
data analysis and seems to reflect not only therapeutic habitudes
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but probably also underlying expert experience. One group, en-
compassing perseverative somatic complaints, rigidity of thought,
hyperphagia and loss of empathy, are preferentially treated with
SSRIs. These manifestations may result from emotional distur-
bances, interrupted orbitofrontal and dorsolateral prefrontal
circuits and serotonergic deficits [11, 31, 32]. Conversely, antipsy-
chotics are preferred for another group of symptoms, including
physical aggression, verbal aggression, self-injury, self-harm due
to obsessive motor behaviour, and nightly unrest. These manifes-
tations may reflect loss of self-control, aberrant motor behaviour
and auto/hetero-aggressivity and relate to cortico-subcortical cir-
cuits, mediofrontal areas and noradrenaline and dopamine alter-
ations [31, 32].

The common use of SSRIs aligns the known presynaptic sero-
tonin deficits and loss of cortical serotoninergic innervation in FTD
[2]. The preference for quetiapine may stem from its classification as
asecond-generation neuroleptic with low affinity to the D2 receptor.

Principal component analysis is a standard statistical way to de-
tect the latent structure in the data. The data are composed of the
response options provided by the experts who participated. The fact
that symptoms can be grouped based on similar drug treatment de-
cisions does not contradict the importance of individually tailored
management of symptomes. It indicates that the individually tailored
management happens in a relatively consistent way across different
centres.

Furthermore, trazodone was a top five choice in 10 out of 14
behavioural symptoms and the first choice for motor unrest, mir-
tazapine was the second choice for nightly unrest and methylpheni-
date and bupropion were ranked highly for apathy. Semaglutide was
advised for hyperphagia by one in four physicians. Drugs that never
made it into the top five advised medications were sodium valproate,

periciazine, hydroxyzine, carbamazepine and amitriptyline.

Additionally, bupropion was strongly advised against in 10 out of
the 14 behavioural symptoms, emphasizing a clear recommendation
against its use in the majority of cases.

Study strengths

In this study, there was a large participation rate consisting of 21
physicians from the FTD group of the ERN-RND, specialized in the
regular treatment of patients with FTD. This expert review repre-
sents a pioneering effort in the field, providing insights into recom-
mended treatments for individuals with FTD. As the first of its kind,
this study holds significant importance in advancing our understand-
ing of FTD management from real-life data. The findings from this
research have the potential to serve as a valuable resource, guiding
the selection of future drugs and informing the design of forthcom-
ing clinical trials aimed at enhancing FTD treatment strategies.

Study limitations

The description of current practices in expert centres should be
viewed with caution, as it does not serve as proof of efficacy. Whilst
these practices provide valuable insights into the real-world appli-
cation of treatments, they do not necessarily establish their effec-
tiveness. It is important to recognize that relying solely on clinical
experience for defining target symptoms might vary, as different
experts may prioritize symptoms differently. Certain specific symp-
toms, such as loss of manners, and bothersome symptoms like de-
pression and anxiety were not queried in this study. Furthermore,
the behavioural symptoms queried were concrete and directly

taken from clinical experience rather than more general classes of



FTD PHARMACOTHERAPY: ERN-RND CONSENSUS

90of11

symptom clusters. Without using a standardized set of symptoms,
there is a risk of subjectivity in identifying and addressing target
symptoms, highlighting the need for more rigorous and objective
criteria in the evaluation and development of treatment approaches.
Finally, nonpharmacological measures were also evaluated in the
study; however, to maintain conciseness, these specific data were
excluded from the final version.

CONCLUSIONS

This study reveals several insights regarding the treatment prefer-
ences for behavioural symptoms associated with FTD. The highest
consensus for treatment was observed for physical and verbal ag-
gression, impulsivity and obsessive delusions. This suggests a more
unified approach amongst physicians in addressing these specific
behavioural challenges associated with FTD. PCA suggests a distinc-
tion between a group which are best treated with SSRIs and a group
for which antipsychotics are considered more effective.

Furthermore, trazodone was a top five choice in 10 out of 14 be-
havioural symptoms, mirtazapine was the second choice for nightly
unrest and methylphenidate and bupropion were ranked highly for
apathy. Semaglutide was advised for hyperphagia by one in four
physicians. Drugs that never made it into the top five advised medi-
cations were sodium valproate, periciazine, hydroxyzine, carbamaz-
epine and amitriptyline. Bupropion was strongly advised against in
10 out of the 14 behavioural symptoms, emphasizing a clear recom-
mendation against its use in the majority of cases.

The survey data offer insights that may inform prioritization and
design of therapeutic studies, particularly for existing drugs target-
ing behavioural disturbances in FTD. Additionally, the survey data
can provide expert guidance that is helpful for healthcare profes-
sionals involved in the treatment of behavioural symptoms impact-
ing the wellbeing of both patients and their families. This expertise
can aid in developing more tailored and effective therapeutic ap-
proaches for managing FTD-associated behaviours.
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