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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.
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INTRODUC TION

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 

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 

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.

K E Y W O R D S
drug therapy, expert testimony, frontotemporal dementia, neurobehavioural manifestations, 
neurodegenerative diseases
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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:

TA B L E  1 Categories	of	different	FTD	symptom	classification	schemes	wherein	the	queried	behavioural	symptoms	would	fall.

Behavioural symptom Rascovsky et al. [29] NPI- Q
GenFi neuropsychiatric clinical 
questionnaire [30]

Physical aggression Behavioural disinhibition Agitation/aggression Agitation/aggression

Verbal	aggression Behavioural disinhibition Agitation/aggression Agitation/aggression

Obsessive delusions Obsessive- repetitive behaviour Delusions Delusions/hallucinations

Impulsivity Behavioural disinhibition Disinhibition Irritability/lability

Nightly	unrest Night-	time	behavioural	disturbances Impaired sleep

Self- harm due to obsessive 
motor behaviour

Obsessive- repetitive behaviour Aberrant	motor	behaviour Aberrant	motor	behaviour

Sexual disinhibition Behavioural disinhibition Disinhibition Hypersexuality

Motor unrest Agitation/aggression Aberrant	motor	behaviour

Intentional self- injury Obsessive- repetitive behaviour Aberrant	motor	behaviour

Apathy Apathy Apathy/indifference

Hyperphagia Hyperorality	and	dietary	
changes

Appetite/eating	disturbance

Perseverative somatic 
complaints

Obsessive- repetitive behaviour Anxiety,	dysphoria

Rigidity of thought Obsessive- repetitive behaviour

Loss of empathy Loss of sympathy and empathy Apathy/indifference

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.
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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 

 14681331, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ene.16446 by U

niversidad D
e C

antabria, W
iley O

nline L
ibrary on [18/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  5 of 11FTD PHARMACOTHERAPY: ERN-RND CONSENSUS

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	

F I G U R E  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.
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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	

F I G U R E  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.
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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 

F I G U R E  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,	0	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.
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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	
a second- 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 symptoms. 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 

F I G U R E  4 Results	of	the	PCA	based	on	
the percentage of physicians who selected 
a treatment, regardless of its rank, using 
the treatments as observations and the 
behavioural disturbances as variables. 
PCA,	principal	components	analysis.
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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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