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Opinion statement

Frontotemporal dementia (FTD) encompasses a spectrum of neurodegenerative diseases
with heterogeneous clinical presentations and two predominant types of underlying
neuropathology. FTD typically comprises three distinct clinical syndromes: behavioral
variant frontotemporal dementia (bvFTD), semantic variant primary progressive aphasia
(svPPA), and nonfluent variant primary progressive aphasia (nfvPPA). FTD also frequently
overlaps both clinically and neuropathologically with three other neurodegenerative
syndromes: corticobasal syndrome (CBS), progressive supranuclear palsy (PSP), and amyo-
trophic lateral sclerosis (ALS). Each syndrome can be associated with one or more
underlying neuropathological diagnoses and are referred to as frontotemporal lobar
degeneration (FTLD). Although the various FTD syndromes can substantially differ in terms
of clinical symptoms and underlying pathology, the symptoms can be broadly categorized
into behavioral, cognitive and motor domains. Currently there are no Food and Drug
Administration (FDA) approved therapies for the above syndromes except riluzole for ALS.
FTD treatment strategies generally rely on off-label use of medications for symptomatic
management, and most therapies lack quality evidence from randomized, placebo-
controlled clinical trials. For behavioral symptoms, selective serotonin reuptake inhibitors
may be effective, while case reports hint at possible efficacy with antipsychotics or anti-
epileptics, but use of these latter agents is limited due to concerns regarding side effects.
There are no effective therapies for cognitive complaints in FTD, which frequently involve
executive function, memory, and language. Motor difficulties associated with FTD may
present with parkinsonian symptoms or motor neuron disease, for which riluzole is
indicated as therapy. Compared to idiopathic Parkinson’s disease, FTD-related atypical
parkinsonism is generally not responsive to dopamine replacement therapies, but a small
percentage of patients may experience improvement with a trial of carbidopa-levodopa.
Physical and occupational therapy remain an important corner stone of motor symptom
management in FTD. Speech therapy may also help patients manage symptoms associated



with aphasia, apraxia, and dysarthria. Recent advances in the understanding of FTLD
pathophysiology and genetics have led to development of potentially disease-modifying
therapies as well as symptomatic therapies aimed at ameliorating social and behavioral
deficits.

Introduction
Frontotemporal degeneration (FTD) is a common form
of dementia, especially in individuals less than 65 years
of age at time of diagnosis. FTD typically comprises three
distinct clinical syndromes: behavioral variant
frontotemporal degeneration (bvFTD), and two primary
progressive aphasias (PPA): semantic variant primary
progressive aphasia (svPPA) and a nonfluent variant
primary progressive aphasia (nfvPPA). There are also
three other neurodegenerative syndromes that frequent-
ly overlap both clinically and neuropathologically with
FTD: corticobasal syndrome (CBS), progressive
supranuclear palsy (PSP) and amyotrophic lateral scle-
rosis (ALS) [1••].

Diagnostic criteria for these syndromes have been
proposed before and seminal features of each syndrome
include social dysfunction, executive and behavioral
changes for bvFTD [2], early semantic knowledge loss
for svPPA, and motor speech deficits for nfvPPA [3].
New diagnostic criteria with multiple subtypes for CBS
were recently proposed [4]. PSP is defined by early falls,
ophthalmoplegia although subtypes exist [5, 6], while
ALS is a motor neuron disease with increasingly recog-
nized cognitive dysfunction [7, 8]. Each syndrome can
be associated with one or more underly ing

neuropathological diagnoses that are referred together
under the umbrella term frontotemporal lobar degener-
ation (FTLD). The most common underlying neuropa-
thologies in FTLD involve deposition of tau protein
(FTLD-tau) or TAR DNA binding protein 43 kDa
(TDP-43; FTLD-TDP) [9].

Thus, it is clear that FTD is a diverse neurodegenerative
syndrome with a heterogeneous clinical presentation. Al-
though there are no United States Food andDrug Admin-
istration (FDA) approved therapies for FTD (except
riluzole for ALS), for symptomatic management it may
be helpful to group FTD symptoms into cognitive, behav-
ioral, and motor domains. Currently used treatments are
mostly off-label medications for symptomatic manage-
ment and have minimal evidence from randomized,
placebo-controlled trials to support their use. These ther-
apies rely on modulation of neurotransmitter levels and
do not target the underlying pathophysiology of FTD.
Three factors have historically contributed to the difficulty
of conducting adequately powered, placebo-controlled
trials that provide the highest level of evidence. They are
the limited number of cases of FTD (it is a rare disease),
the heterogeneous presentations of FTD and the diverse
underlying pathology for the range of FTD syndromes.

Treatment
Diet and lifestyle

& Regular driving assessment should be conducted. Poor judgment, gaze
abnormalities, executive dysfunction, and motor difficulties may all affect
safe driving.

& Although a variety of epidemiologic studies suggest routine exercise and
remaining cognitively active are associated with reduced risk of dementia
[10], no specific life style interventions have been studied for FTD and its
related disorders.

& No specific dietary recommendations exist for FTD and its related disor-
ders. Mitochondrial dysfunction has been theorized to play a role in
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neurodegenerative pathogenesis, and has been specifically studied in PSP.
A phase II/III randomized, placebo-controlled clinical trial in PSP patients
using coenzyme Q10 was recently completed, and failed to demonstrate
efficacy [11].

& Dysphagia to gorging on large amounts of foodwithout swallowing or true
motor dysphagia is common in FTD, and more advanced patients should
be supervised while eating.

Pharmacologic treatment of cognitive symptoms

Cholinesterase inhibitors

& The three most commonly used acetylcholinesterase inhibitors, donepezil,
rivastigmine, and galantamine, have been studied in FTD and related
disorders. Although none were adequately powered, and only one study
was placebo controlled, results have so far been disappointing across the
board.

& For rivastigmine, a 12-month open-label study with 20 patients showed
some improvements in behavioral, depressive symptoms via the Neuro-
psychiatric Index (NPI) score, but did not prevent cognitive deterioration
as measured by the Mini-Mental State Examination (MMSE) [Class III]
[12].

& Galantamine was investigated in 36 bvFTD and primary progressive
aphasia (PPA) patients with unspecified subtype. All patients were treated
in an open-label fashion with galantamine for 18 weeks followed by a
randomized, double-blind, placebo-controlled withdrawal period for
8 weeks. No significant differences were found in the bvFTD group after
multiple comparison correction, while language function remained stable
in some of the treated PPA group compared to placebo. It is possible that
this group had the logopenic form of PPA caused by underlying
Alzheimer’s pathology [Class III] [13].

& In a case series of donepezil in 24 FTD patients over 6 months, four
patients in the treatment arm had worsening behavior, and overall,
the donepezil-treated group had greater worsening on the FTD
inventory. Discontinuation of donepezil led to an abatement of
behavioral symptoms [Class II] [14]. This finding was replicated
recently in Japan in a discontinuation trial of donepezil in FTD
patients [15].

& For the FTD related disorder PSP, physostigmine was studied in eight
patients and revealed inconsistent, marginal improvements in memory
[16]. Subsequently, in a small case series of six PSP patients, donepezil
demonstrated no efficacy, while a randomized, placebo-controlled,
double-blind crossover trial in 21 patients found improvements in mem-
ory, but worsened motor function and activities of daily living (ADL)
[Class IV] [17] [Class II] [18]. Finally, a five-patient series with rivastigmine
reproduced positive effects on memory, but decreased motor function as
measured by the Unified Parkinson’s Disease Rating Scale (UPDRS) [Class
IV] [19].
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& Currently, the evidence suggests cholinesterase inhibitors are not effective
treatments in FTD or PSP patients andmay exacerbate behavioral ormotor
symptoms, respectively.

Standard dosage 5 mg to 10 mg a day, 23 mg daily dose available, but patients may not tolerate
side effects

Contraindications caution in patients with bradycardia, cardiac conduction disorder, severe ob-
structive pulmonary disease, peptic ulcer disease; caution when used with beta-
blockers

Main drug interactions beta-blockers, antagonistic effects with anticholinergics, metabolized by
CYP450 3A4

Main side effects nausea, diarrhea, insomnia, fatigue, vomit, cramps, vivid dreams, bradycardia

Cost inexpensive unless 23 mg dose used

Standard dosage 4 mg twice daily to 12 mg twice daily; extended-release 8 mg daily to 24 mg
daily

Contraindications caution in patients with bradycardia, cardiac conduction disorder, severe ob-
structive pulmonary disease, peptic ulcer disease; caution when used with beta-
blockers

Main drug interactions beta-blockers, antagonistic effects with anticholinergics, CYP2D6 or CYP3A4
inhibitors may increase serum levels of galantamine

Main side effects nausea, diarrhea, insomnia, fatigue, vomit, cramps, vivid dreams, bradycardia

Cost inexpensive

Standard dosage starting at 1.5 mg twice a day, titrate to 6 mg twice a day. Transdermal patch
starts with 4.6 mg per 24 h, increased to 13.3 mg per 24 h after 4 weeks.

Contraindications caution in patients with bradycardia, cardiac conduction disorder, severe ob-
structive pulmonary disease, peptic ulcer disease; caution when used with beta-
blockers

Main drug interactions beta-blockers, antagonistic effects with anticholinergics

Main side effects nausea, diarrhea, insomnia, fatigue, vomit, cramps, vivid dreams, bradycardia

Cost inexpensive, transdermal system may be slightly more expensive

N-methyl-D-aspartic acid (NMDA) receptor antagonists

& Memantine is a NMDA receptor antagonist indicated for the treatment of
Alzheimer’s disease (AD). Its possible role in excitotoxicity via NMDA
receptor over-activation was thought to be a viable pathway to prevent cell
death.

& Initially, a small, open-label study demonstrated no effects of memantine
in bvFTD [20], while another small case series and a phase 4 open-label
memantine study suggested improvements in behavioral symptoms as
measured by the NPI [21, 22]. The efficacy ofmemantine was tested in two
rigorous randomized, placebo-controlled clinical trials [Class II] [23••]
[Class I] [24••]. Although neither enrolled the originally planned number
of patients, both failed to demonstrate significant benefits on the NPI or
clinical global impression of change. In addition, memantine treatment
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was associated with worse performance on a number of cognitive tests
[24••].

& These studies provide fairly strong evidence that memantine is not an
effective treatment for FTD and illustrates the limitations of extrapolating
efficacy of drugs for FTD based on other neurodegenerative disease, despite
strong scientific rationale.

Standard dosage 5 mg daily starting dose, titrate to 10 mg twice a day

Contraindications use with caution in patients with severe hepatic or renal impairment

Main drug interactions no major drug interactions

Main side effects generally well tolerated, rare insomnia, confusion, dizziness, agitation

Cost unclear, Forest Pharmaceuticals has announced discontinuation of Namenda
on August 15, 2014 in anticipation of Namenda extended release formulation.
Namenda loses patent protection on April 11, 2015.

Pharmacologic treatment of behavioral symptoms

& FTD spectrum disorders often present with difficult behavioral dysfunc-
tion. These can range from disinhibition, apathy, confusion, agitation to
hyper-orality, delusions, and uncommon hallucinations.

& It is important to recognize and rule out potential triggers for behavioral
disturbances such as infections, electrolyte disturbances, and other medi-
cal, social stressors prior to initiating long term psychotropic medications.

Selective serotonin reuptake inhibitors and similar medications

& Selective serotonin reuptake inhibitors (SSRI) are attractive agents for use
in FTD patients as they have historically been successful in treating clinical
symptoms in psychiatric patients that resemble some of the problematic
FTD behaviors.Moreover, there is evidence of serotonergic neuronal loss in
autopsy specimens from FTD patients. Experience with a variety of SSRIs
has been described in small, open-label trials or case series suggesting
potential benefits of SSRI in managing behavioral symptoms of FTD.

& Citalopram has been studied in a 6-week, open-label series without pla-
cebo involving 15 FTD patients, resulting in improved disinhibition, irri-
tability, and depressive symptoms [Class III] [25].

& Fluoxetine was described in a 3–month, open-label series of five FTD
patients to improve disinhibition, compulsive, and depressive symptoms
[Class IV] [26].

& Sertraline has been studied in several series involving both FTD and svPPA
patients, as well as a case report of an FTD patient with motor neuron
disease. All report improvements in behavioral symptoms [Class IV] [26–
29].

& As is often the case, efficacy in small preliminary studies does not with-
stand the rigors of a randomized, placebo–controlled, clinical trial. Par-
oxetine showed significant behavioral improvements in a case series and
open label trial [Class IV] [30] [Class III] [31], but failed to demonstrate
improvements in a subsequent 6-week, double-blind, placebo–controlled,
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cross-over trial [Class II] [32].
& In a small randomized, double-blind, placebo-controlled trial, trazodone

demonstrated improvements in irritability, agitation, and depressive
symptoms 12 weeks after treatment [Class II] [33].

& It is generally believed that anti-depressants may help to manage various
behavioral symptoms in FTD patients, but with most evidence coming
from open-label trials or case series, the evidence to support this opinion is
mainly anecdotal. In general, treatment of FTD patients with SSRIs will
involve using the lowest effective dose with tolerable side effect profile to
the patient, and monitoring for 4 – 6 weeks on each dose for symptomatic
improvement. The more commonly encountered antidepressants in our
experience with FTD patients are described below.

Standard dosage 10 mg daily to 40 mg daily

Contraindications concomitant use with a monoamine oxidase inhibitor (MAOi), IV methylene
blue, linezolid may lead to increased risk of serotonin syndrome

Main drug interactions other medications that may prolong QTc interval, primarily metabolized by
CYP2C19, 2D6, and 3A4. Weak inhibitor of 2D6.

Main side effects diaphoresis, nausea, xerostomia, dizziness, headache, insomnia, somnolence,
tremor, prolonged QTc interval, rare worsening depression

Special points special consideration should be placed on risk of QTc prolongation, especially
on 40 mg daily dose, strong caution against doses exceeding 20 mg in the
elderly

Cost inexpensive

Standard dosage 5 mg daily to 20 mg daily

Contraindications concomitant use with a monoamine oxidase inhibitor (MAOi), IV methylene
blue, linezolid may lead to increased risk of serotonin syndrome

Main drug interactions metabolized by CYP2C19, 3A4

Main side effects diaphoresis, diarrhea, nausea, headache, insomnia, somnolence

Special points relatively selective SSRI and fewer drug interactions than others

Cost relatively more expensive compared to other oral medications

Standard dosage 25 mg daily to 200 mg daily

Contraindications concomitant use of disulfiram, concomitant use with a monoamine oxidase
inhibitor (MAOi), IV methylene blue, linezolid may lead to increased risk of
serotonin syndrome

Main drug interactions metabolized by CYP450 2C19, inhibitor of 2D6, 3A4

Main side effects diarrhea, indigestion, nausea, dizziness, headache, insomnia, somnolence, re-
duced libido, fatigue, rash, hyponatremia

Special points also has mild dopaminergic actions

Cost inexpensive

Standard dosage oral 12.5 mg daily to 400 mg a day divided by twice a day or three times a day

Contraindications concomitant use with a monoamine oxidase inhibitor (MAOi), IV methylene
blue, linezolid may lead to increased risk of serotonin syndrome, concomitant
use with saquinavir/ritonavir

Main drug interactions extensive CYP450 3A4 metabolism
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Main side effects nausea, headache, somnolence, blurred vision, fatigue, prolonged QT, rare
seizures

Special points has sedating properties and may be helpful for patients with insomnia or
agitation, may cause worsening of cognition at higher doses

Cost inexpensive

Antipsychotics

& Evidence for the use of antipsychotics in FTD patients is mainly from case
reports and series. Risperidone and aripiprazole have been observed in
small case reports to mitigate behavioral disturbances [Class IV] [30, 34–
36].

& A 24–month, open-label trial involving five groups of patients with various
diagnoses of dementia were given olanzapine. Seventeen FTD patients
showed improvements in delusions, NPI scores, and caregiver stress were
observed [Class III] [37].

& Quetiapine was observed in a case series to demonstrate improve-
ments in agitation in three FTD patients [Class IV] [30]. No differ-
ences in NPI was shown between baseline and quetiapine treatment
in a separate double-blind, cross-over study with dextroamphet-
amine and quetiapine involving eight FTD patients with behavioral
symptoms [Class III] [38].

& Currently, the evidence for use of antipsychotic use in FTD is
limited, and all carry the risk of extrapyramidal side effects, to
which FTD patients are particularly vulnerable [39]. There is now a
black-box warning for all antipsychotics as the FDA determined the
use of atypical antipsychotics for dementia-related behavioral
symptoms to be associated with higher mortality than placebo,
related to heart or infection events.

& In FTD patients with severe behavioral disturbances who invariably require
an antipsychotic, 2nd or 3rd generation antipsychotics with less extrapy-
ramidal side effects are preferred. As quetiapine has a more favorable side
effect profile, especially in movement disorder patients, it may be an
appropriate initial therapy [Class I] [40•]. The increasedmortality and side
effects with antipsychotics must ultimately be weighed against the poten-
tial benefits to quality of life an antipsychotic may provide. As caring for
FTD patients is known to be extremely burdensome, the potential benefits
may be largest for caregivers of patients with violent or disruptive behav-
iors [41].

Standard dosage oral 25mg daily tomaximum 400mg daily divided by two or three times a day
dosing

Contraindication hypokalemia, hypomagnesemia, congenital QTc prolongation

Main drug interactions CYP450 3A4 inducers may require lowered dose of quetiapine; conversely, 3A4
inducers may require increased dose

Main side effects sedation, weight gain, headache, extrapyramidal symptoms, raised cholesterol,
QTc prolongation, dry mouth, hypotension, neuroleptic malignant syndromes,
cataracts
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Special points sedative properties may be helpful for patients with insomnia as main com-
plaint, lower risk of extrapyramidal side effects

Cost expensive compared to other oral agents

Dopaminergic therapies

& While anti-psychotic treatments rely on dopamine blockade, imaging,
cerebrospinal fluid, and autopsy evidence have suggested that there is
dopaminergic system dysfunction in FTD [42]. Thus, leading to use of
medications that augment the dopaminergic system.

& In a small, randomized, double–blind, cross-over study using dextroam-
phetamine along with quetiapine with eight FTD patients, the dextroam-
phetamine group showed improved behavior via NPI, especially in apathy
and disinhibition compared to baseline, but not with the quetiapine group
[Class III] [38].

& Another double-blind, placebo-controlled, cross-over study using a single
dose methylphenidate, a dopamine and norepinephrine reuptake inhibi-
tor, in eight FTD patients demonstrated improvements in risk-taking be-
havior on a laboratory measurement of decision making, but without
effects on cognition [Class III] [43].

& In summary, while dopamine modulating therapeutics have shown
potentially promising preliminary results in FTD, larger placebo-
controlled studies with long-term follow-up should be performed to
determine their true safety and efficacy. Safety is a particular con-
cern for these drugs in light of their potential adverse effects such as
increased behavioral disturbances, risk-taking behavior, and halluci-
nations, symptoms that have been observed in patients receiving
dopamine replacement therapy for Parkinson’s disease. Routine use
of stimulants in FTD is not currently recommended.

Standard dosage 20 mg/day dose used in study

Contraindication agitated state, advanced arteriorsclerosis, symptomatic cardiovascular disease,
history of drug dependency, glaucoma, moderate to severe hypertension,
hyperthyroidism

Main drug interactions concomitant use with MAOI may result in hypertensive crisis

Main side effects tachycardia, myocardial infarction, Raynaud’s, peripheral vascular disease, ce-
rebrovascular accident, intracranial hemorrhage, lowered seizure threshold,
aggressive behavior, psychotic disorder, drug dependence

Special points schedule II medication, high potential for abuse

Cost expensive compared to other oral agents

Standard dosage 40 mg dose used in study

Contraindication glaucoma, marked agitation, motor tics, Tourette’s syndrome, severe anxiety,
severe cardiovascular disease, hyperthyroidism

Main drug interactions concomitant use of MAOIs, anorexiants

Main side effects decrease in appetite, insomnia, peripheral vascular disease, Raynaud’s, lowered
seizure threshold, priapism, mania, drug dependence

Special points schedule II medication, high risk for abuse
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Cost expensive compared to other oral agents

Anti-epileptic agents

& Anti-epileptic agents have been used as mood stabilizers for manic be-
haviors, but none have been studied rigorously in the treatment of FTD.

& Anti-epileptics with mood-stabilizing effects such as carbamazepine and
valproic acid were reported to improve behavioral symptoms [Class IV]
[30, 44]. However, chronic valproic acid use has also been studied in
Alzheimer’s population and showed increased brain atrophy [45].

& Topiramate is an anti-epileptic with a migraine treatment indication,
mood-stabilizing effects, and also a propensity to cause anorexia. Inter-
estingly, in several case reports it has been shown to reduce hyper-orality in
FTD patients [Class IV] [46–49].

& Overall, there is lack of quality evidence to recommend routine use of anti-
epileptic agents for mood stabilization. This class of medication has sig-
nificant side effects that must be weighed against its potential benefits to
patient and caregiver quality of life.

Standard dosage oral 200 mg to 800 mg twice to three times daily

Contraindications concomitant MAOi use, concomitant use of nonnucleoside reverse transcrip-
tase inhibitors, hypersensitivity to tricyclic antidepressants (TCA), bonemarrow
depression; avoid abrupt withdrawal

Main drug interactions medications associated with CYP1A2, 2B6, 2C, 3A4 pathways as carbamaze-
pine is an inducer.

Main side effects rash, myelosuppresion, hepatitis, hyponatremia, syndrome of inappropriate
antidiuretic hormone secretion (SIADH), pancreatitis, congenital
malformations, seizures, dizziness, drowsiness, blurred vision, impaired
coordination

Special points carbamazepine is a significant inducer of its own metabolism and serum levels
may decrease after chronic use

Cost inexpensive

Standard dosage 25 mg to 200 mg daily or twice daily

Contraindications avoid abrupt withdrawal

Main drug interactions carbonic anhydrase inhibitors, oral contraceptives

Main side effects metabolic acidosis, nephrolithiasis, osteoporosis, hypokalemia, rash, glauco-
ma, paresthesias, weight loss, somnolence, cognitive dysfunction

Special points topiramate has significant cognitive dysfunction side effects, regular ophthal-
mological exam for glaucoma recommended

Cost expensive compared to other oral agents

Oxytocin

& The neuropeptide oxytocin is not only delivered to the pituitary gland, but
also to regions of the CNS including the amygdala, nucleus accumbens,
and prefrontal cortex where it is thought to play a role in regulating social
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behavior. A randomized, double-blind, placebo-controlled study exam-
ined the effects of a single dose of 24 IU intranasal oxytocin in 20 bvFTD
patients . The study demonstrated improvements in NPI via small reduc-
tions across multiple items and reduced identification of negative facial
expressions, a possible sign of improved cooperative behavior. There was a
trend towards improvement in a caregiver burden scale. Further trials with
repeated dosing, more patients, and longer follow-up will be needed to
validate efficacy of this novel use of oxytocin to treat the symptoms of
bvFTD [50].

Pharmacologic treatment of motor symptoms

& The relationship between motor neuron disease (amyotrophic lateral
sclerosis; ALS) and FTD is increasingly recognized with up to 15 % of FTD
patients displaying signs of motor neuron disease [51]. In 2011, a
hexanucleotide repeat expansion in a 5’ non-coding region of the
C9ORF72 gene was found to be responsible for a large percentage of
familial FTD-ALS syndromes [52–54]. Riluzole is currently the only FDA
approved disease modifying treatment for ALS after two landmark trials
[55, 56]. Patients withmotor neuron disease require multidisciplinary care
which is beyond the scope of this article. Patients with motor neuron
disease should be referred to neuromuscular specialist and/or ALS centers
for care and possibility of enrolling in therapeutic clinical trials.

& A substantial portion of FTD patients also present with parkinsonism.
Frontotemporal dementia and parkinsonism linked to chromosome 17
(FTDP-17) refers to autosomal dominantly inherited FTD frequently as-
sociated with parkinsonism, generally due tomutations in the tau (MAPT)
or progranulin (GRN) genes. Moreover, the FTD-related disorders such
progressive supranuclear palsy (PSP) and corticobasal degeneration (CBD)
are defined by atypical parkinsonism, typically with substantial rigidity,
but infrequent tremor or levodopa response. Parkinsonism in FTD typi-
cally does not respond dopamine replacement such as levodopa/
carbidopa, but a few cases of possible benefit have been reported [Class IV]
[30].

& Dopamine replacement therapy studies in PSP were also small, open-label
case series that suggested patients were minimally responsive to levodopa.
However, without placebo control it is difficult to ascertain whether these
are true benefits [Class IV] [57–59].

& Although there is little evidence, in the setting of significant FTD-
related parkinsonism affecting quality of life, dopamine replace-
ment therapy can be attempted. Side effects such as nausea, hy-
potension, and psychosis are major inhibitors that often limit the
ability to escalate dose. Dopamine agonists have not been well
studied in this population, and as they can cause hallucinations,
repetitive behaviors, and poor impulse control, use in FTD should
be avoided.

Standard dosage 25/100 mg, 1 – 3 tabs three times daily

Contraindications concomitant use of MAOi, narrow-angle closure glaucoma, history of
melanoma
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Main drug interactions antipsychotics

Main side effects dyskinesia, orthostatic hypotension, nausea, vomiting, hallucinations, com-
pulsive behavior

Special points Start with 1/2 to 1 tablet dose three times daily and increase in increments
weekly until minimal dose required is achieved.
Carbidopa/levodopa competes with protein for absorption

Cost inexpensive

Physical, occupational, and speech/swallow therapy

& Physical therapy for gait and balance training will help prevent falls and
increased mortality. Gait aids may be required.

& Home safety evaluation by occupational therapist for fall prevention and
can provide aid for activities of daily living for patients with impaired fine
motor manipulation or apraxia.

& Speech therapy by a therapist experienced in neurodegenerative aphasias
are especially helpful in patients with primary progressive aphasias, but
other FTD spectrumdisorder patientsmay also develop dysarthria, apraxia,
hypophonia that can benefit from speech therapy [60•].

& Swallow evaluation will be crucial as physicians monitor for signs of
dysphagia.

Emerging therapies

& Recent remarkable advancements in the understanding of FTLD patho-
physiology, genetics and neuropathology have led to development of
potentially disease modifying treatments. Tau pathology and TDP-43
proteinopathy account for a large fraction of FTLD neuropathology. Re-
search in tau-related therapeutics has led to several exciting treatment
strategies and clinical trials. Therapeutic strategies with tau fall under four
general categories: inhibition of aggregation, inhibition of phosphoryla-
tion, reduction of tau levels, and microtubule stabilization.

& There is now a number of clinical trials with agents that might normalize
progranulin levels including nimodipine and histone deacetylase inhibi-
tors (HDACi) [61, 62].

& Methylene blue derivatives, in particular leucomethylthioninium with a
suitable counterion (LMTX), a reduced version of methylthioninium, is an
inhibitor of tau aggregation and is now being investigated in a phase III
clinical trial for bvFTD [63].

& Unfortunately, trials aimed at inhibition of tau phosphorylation have
recently failed with lithium and tideglusib. Of note, treatment-related
differences in brain atrophy were observed in the tideglusib trial [64, 65].

& Exciting animal models have demonstrated the efficacy of passive immu-
nization directed at altered conformations of tau protein, in clearing tau
pathology [66].
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& Although a large PSP trial using davunetide, a growth factor activity-
dependent neurotrophic protein-derived peptide thought to stabilize mi-
crotubules, failed to demonstrate efficacy [67••], new microtubule stabi-
lizing agents continue to be explored as possible treatments [68].

& A number of strategies to block the expression of C9ORF72 hexanucleotide
repeat expansions including antisense oligonucleotides and other small
molecules seem particularly promising for this most common genetic
cause of FTD [69, 70].
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