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Frontotemporal Lobar Degeneration
Outline

• Terminology

• Epidemiology

• Impact

• Diagnosis

• Syndromes, Pathologies and Genetics

• ADRD Research Recommendations for FTLD

• Progress and Gaps on Recommendations

• Resources and Programs

• Considerations for Governmental Agencies

Frontotemporal Lobar Degeneration
Terminology

Frontotemporal dementias (FTD)

• Behavioral variant frontotemporal dementia (bvFTD)

• Primary progressive aphasia (PPA)
• Semantic variant PPA (svPPA)
• Nonfluent/agrammatic variant PPA (nfvPPA)

Frontotemporal lobar degeneration (FTLD)

• Spectrum of pathologies that are manifested clinically by 
syndromes associated with prominent frontal and/or temporal 
dysfunction

• Primary pathologic entities
• Tauopathies – reflect pathology associated with tau protein dysfunction
• TDPopathies – reflect pathology associated with TDP-43 protein 

dysfunction
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Frontotemporal Lobar Degeneration
Epidemiology and Demographics

Epidemiology

• Incidence: 1-8/100,000 person-years

• Prevalence: 2-20/100,000

• Incidence/prevalence increases with age, plateaus around age 
70

• Incidence/prevalence is similar to AD in those with symptoms 
preceding age 60

Demographics

• Male = female

• Seemingly uncommon in non-White populations - sampling 
biases, biologic differences, or other factors?

Turcano et al, 2020; Onyike and Diehl-Schmid, 2013; Hendriks et al, 2021; Nilsson et al, 2014; Heuer et al, 2020

Frontotemporal Lobar Degeneration
Personal/Family/Societal Impact

Consequences of altered behavior and cognition

• fractured relationships with family members and friends

• divorce

• poor job performance and loss of one’s job and the associated 
loss of income, medical insurance, and pension

• sexual indiscretion

• gambling or excessive spending

• financial devastation because of poor business decisions

• tragic accidents
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Frontotemporal Lobar Degeneration
Personal/Family/Societal Impact

Costs and quality of life

• costs > 2x reported costs for AD dementia

• caregivers rated the quality of life of their loved ones with 
bvFTD as “worse than dead”

Galvin et al, Neurology 2017

Frontotemporal Lobar Degeneration
Diagnosis

• Clinical features
• Neuropsychological profile
• MRI +/- FDG-PET features
• Absense of alternate etiology

Rascovsky et al., Brain 2011

bvFTD
• disinhibition 
• apathy
• loss of sympathy and empathy 
• perseverative, stereotyped or compulsive / 

ritualistic behavior 
• hyperorality and dietary changes 
• attention/executive deficits on neuropsych
• imaging – frontal and/or temporal changes

PPA
• prominent and early loss of language 

functioning with relative sparing in other 
domains

• language deficits on neuropsych
• imaging – frontal and/or temporal changes in 

the dominant (usually left) hemisphere

Gorno-Tempini et al., Neurology 2011

svPPA nfvPPA
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Motor symptoms
Upper and/or lower
motorneuron pathways

Cognitive loss
Behavior impairment
Motor symptoms

Fluent speech
Decreased word
comprehension
and recognition
of objects,people

Halting speech
Short phrases
Grammar errors

Behavioral &
cognitive loss
Parkinsonism
Eye movement 
disturbances

Cognitive &
memory loss
Asymmetric rigidity
Apraxia

Spontaneous but
slow speech output
Word retrieval 
problems 

Cognitive loss
Disinhibition
Inflexibility
Decreased insight CBS

Corticobasal 
Syndrome

svPPA
semantic 
variant PPA

FTD/ALS

lvPPA 
logopenic
variant PPA

bvFTD
behavioral 
variant FTD

ALS

nfPPA
Nonfluent/
agrammatic
variant PPA

PSP/RS
Progressive 
Supranuclear 
Palsy/Richardson’s
Syndrome

Courtesy: Association for Frontotemporal Degeneration

Frontotemporal Lobar Degeneration
Clinical Syndromes

Courtesy: Association for Frontotemporal Degeneration

Frontotemporal Lobar Degeneration
Syndrome – Pathology Associations

CBS
Corticobasal 
Syndrome

svPPA
semantic 
variant PPA

FTD/ALS

lvPPA 
logopenic
variant PPA

bvFTD
behavioral 
variant FTD

ALS

FTLD-TDP43
FTLD-FUS
Cortex, Motor neurons

FTLD-TDP43
Frontal/ventral
Temporal lobe

FTLD-Tau more than
FTLD-TDP43 or AD
pathology
Left posterior frontal
Lobe, insula

FTLD-Tau (4R)
Basal ganglia
Brainstem

FTLD-Tau (4R)
more than AD pathology
Frontal, temporal
lobe, Basal ganglia

nfPPA
Nonfluent/
agrammatic
variant PPA

AD pathology more than
FTLD-Tau or TDP43
Left post/sup temp 
lobe & medial 
parietal

FTLD-Tau (3R 
and 4R)

FTLD-TDP43
Prefrontal lobe
Temporal lobe

TDP43, SOD1, FUS
Upper, lower MNs

PSP/RS
Progressive 
Supranuclear 
Palsy/Richardson’s
Syndrome
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Courtesy: Association for Frontotemporal Degeneration

Frontotemporal Lobar Degeneration
Syndrome – Genetic Associations

C9orf72
TARDBP
FUS
VCP
others

usually
sporadic

MAPT

C9orf72
FUS
OPTN
PNF1

SOD1
TARDBP
UBQLN2
VCP
others

C9orf72
MAPT
GRN
VCP
others

GRN
C9orf72
MAPT

GRN
(AD genes)

GRN
C9orf72
MAPT

CBS
Corticobasal 
Syndrome

svPPA
semantic 
variant PPA

FTD/ALS

lvPPA 
logopenic
variant PPA

bvFTD
behavioral 
variant FTD

ALS

nfPPA
Nonfluent/
agrammatic
variant PPA

PSP/RS
Progressive 
Supranuclear 
Palsy/Richardson’s
Syndrome

Approx 20-40% 
of cases are 
associated with 
variants or 
mutations in a 
known FTLD 
gene

2022 NAPA ADRD Summit – Research Recommendations for FTLD

 Recommendation 1 – Priority 1. Understand FTD epidemiology and genetics in diverse populations, 
including how socioeconomic and ethnocultural status affects disease risk and manifestations. (1 - 5 
years)

 Recommendation 2 – Priority 2. Develop an array of FTD biomarkers for diagnosis, prediction, 
disease monitoring, target engagement, and patient stratification for clinical trials. (2 - 7 years)

 Recommendation 3 – Priority 3. Accelerate the evaluation of novel FTD treatments by developing new 
clinical trial resources and FTD-specific designs, and by conducting new prevention and treatment 
trials. (1 - 5 years)

 Recommendation 4 - Priority 4. Identify overlapping pathogenic mechanisms between FTD and other 
neurodegenerative disorders and syndromes. (2 - 7 years)

 Recommendation 5 – Priority 1. Advance understanding of FTD and identify therapeutic targets 
through the creation, validation, and use of pre-clinical and translational tools and resources. (7 - 10 
years)

 Recommendation 6 – Priority 2. Accelerate pre-clinical disease-modifying and symptomatic 
therapeutic development in FTD. (2 - 7 years)

 Recommendation 7 – Priority 3. Elucidate the mechanisms of cell type vulnerability and cell-intrinsic 
and – extrinsic effects on FTD pathogenesis, with the goal of accelerating development of therapeutic 
targets. (3 - 10 years)

 Recommendation 8 – Priority 4. Define genetic and molecular modifiers of FTD (including in diverse 
populations). (3 - 10 years)
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 1 – Priority 1. Understand FTD epidemiology and genetics in diverse populations, 
including how socioeconomic and ethnocultural status affects disease risk and manifestations. 

NACC database accessed 1/15/24

6%

9%

3%

6%

Non-
White

4%

5%

7%

3%

Hispanic

Moore et al, Lancet Neurol 2019

Genetic FTLD - internationalSporadic + familial FTLD in the US

Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 2 – Priority 2. Develop an array of FTD biomarkers for diagnosis, prediction, 
disease monitoring, target engagement, and patient stratification for clinical trials.

Current ‘reasonably-established’ measures and 
biomarkers for diagnosis and/or tracking
• CDR® plus NACC FTLD module scale
• Neuropsychological measures
• Volumetric MRI
• Plasma neurofilament light chain (Nfl)

Staffaroni et al, Nature Med 2022
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 2 – Priority 2. Develop an array of FTD biomarkers for diagnosis, prediction, 
disease monitoring, target engagement, and patient stratification for clinical trials.

Horie et al, Nature Med 2022

4R-specific insoluble brain MTBR-tau is enriched in 
CBD, FTLD-MAPT, AD and PSP

Encouraging findings for a 4 repeat tau-specific biomarker

4R-specific CSF MTBR-tau decreases in 
CBD, FTLD-MAPT and AD

Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 2 – Priority 2. Develop an array of FTD biomarkers for diagnosis, prediction, 
disease monitoring, target engagement, and patient stratification for clinical trials.

Fontana et al, Alz & Dem 2023

TDP-43 seeding activity in frontal cortex of 
FTLD-TDP and non–FTLD-TDP

Encouraging findings for a TDP-43-specific biomarker

TDP-43 seeding activity in olfactory mucosa of 
FTLD-TDP and non–FTLD-TDP
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 2 – Priority 2. Develop an array of FTD biomarkers for diagnosis, prediction, 
disease monitoring, target engagement, and patient stratification for clinical trials.

Major gaps/concerns

• No established blood or CSF marker that clearly distinguishes a primary tauopathy 
vs TDPopathy vs other for stratification, or for tracking progression

• Other than Nfl (which is a nonspecific marker of neurodegeneration), no clear blood 
or CSF marker that tracks with disease progression

• While volumetric MRI and FDG-PET measure disease progression reasonably well, 
they are markers of neurodegeneration and thus not direct markers of proteinopathy

• No established PET ligand for 4R- and 3R-predominant tau

• No established PET ligand for TDP pathology

Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 3 – Priority 3. Accelerate the evaluation of novel FTD treatments by developing 
new clinical trial resources and FTD-specific designs, and by conducting new prevention and 
treatment trials.

Boeve et al, Lancet Neurol 2022

 There are 0 FDA-approved treatments for FTD/FTLD as of January 2024

 Many clinical trials are in progress (in addition to those listed in the tables above) or planned
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 4 - Priority 4. Identify overlapping pathogenic mechanisms between FTD and 
other neurodegenerative disorders and syndromes.

Observations and gaps

 TDP-43 pathology is frequently present in those with AD, DLB and vascular dementia

 AD pathology may co-occur in those with typical FTLD pathology

 LBD pathology occurs with relative frequency in those with GRN mutations

The pathophysiologic and clinical significance of these and related associations are not clear

James et al, Brain 2016; Josephs et al, Acta Neuropathol 2019; Buciuc et al, NeuroImage Clin 2022; among many others

Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 5 – Priority 1. Advance understanding of FTD and identify therapeutic targets 
through the creation, validation, and use of pre-clinical and translational tools and resources.

Karch et al, Stem Cell Reports 2019

 This report is an example of many evolving tools 
and resources that are being used to advance 
understanding of FTD/FTLD
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 8 – Priority 4. Define genetic and molecular modifiers of FTD (including in 
diverse populations).

Moore et al, Lancet Neurol 2019

• Only modest correlation between 
individual and familial age of onset 
in genetic FTLD

Van Blitterswijk et al, Acta Neuropathol 2014; Yu et al, Neurology 2015; Perneel et al, Front Neurol 2023

The protective haplotype in TMEM106B is associated with:
• modifies penetrance/age of onset in those with GRN mutations and the 

C9orf72 expansion
• reduced TDP-43 burden in the frontal cortex in those with FTLD-TDP 

pathology
• slowed progression of TDP-43 pathology in individuals without FTLD

Marks et al, Sci Transl Med 2024

Findings suggest that prevention 
of TMEM106B core accumulation 
is central to the mechanism by 
which the TMEM106B
protective haplotype reduces 
disease risk and slows 
progression

Progress and Gaps Regarding the ADRD Recommendations for FTLD

Recommendation 8 – Priority 4. Define genetic and molecular modifiers of FTD (including in 
diverse populations).

What are the additional genetic/molecular, environmental 
exposure and social factors that contribute to:

• Development of symptoms in sporadic FTLD?

• Penetrance, age of onset, and eventual phenotype in familial FTLD?

• Rate of progression in sporadic and familial FTLD?
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Progress and Gaps Regarding the ADRD Recommendations for FTLD

Related to Recommendation 8 – Define other modifiers of FTD
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• Increased physical and cognitive activity is 
associated with decreased longitudinal clinical 
burden in familial FTLD

Casaletto et al, Alz & Dem 2020

• Increased physical 
activity is associated 
with decreased 
longitudinal Nfl rate in 
familial FTLD

Casaletto et al, JAMA Neurol 2023

Should a clinical trial involving physical +/- cognitive 
activities be developed for FTLD?

Should physical and cognitive activity be more strongly 
recommended in sporadic and familial FTLD?

Frontotemporal Lobar Degeneration
Key Resources and Programs

NINDS Information on FTD
https://www.ninds.nih.gov/Disorders/All-Disorders/Frontotemporal-
Dementia-Information-Page

National Institute on Aging – Alzheimer’s Disease Research Center 
(ADRC) Program
https://www.nia.nih.gov/research/adc

National Alzheimer’s Coordinating Center (NACC)
https://naccdata.org/

National Cell Repository for AD and Related Dementias (NCRAD)
https://ncrad.iu.edu/

Laboratory of NeuroImaging
https://loni.usc.edu/

ClinicalTrials.gov
https://clinicaltrials.gov/search?cond=Frontotemporal%20Dementia

The Association for Frontotemporal Degeneration
www.theaftd.org

Frontotemporal Dementia Disorders Registry
https://ftdregistry.org/

ARTFL LEFFTDS Longitudinal Frontotemporal Lobar 
Degeneration (ALLFTD) Program
www.allftd.org

Genetic FTD Initiative (GENFI) Program
www.genfi.org

FTD Prevention Initiative (FPI) Program
www.thefpi.org
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Frontotemporal Lobar Degeneration
Considerations for Governmental Agencies

Clinical considerations - encourage efforts to support patients/families
 Support care models (e.g., home health, respite care, skilled care facilities, etc.) 

that promote quality of life for patients/families while also keeping expenses 
reasonable/affordable

 Support efforts to cover tests that aid in diagnosis (e.g., novel blood and CSF 
markers, FDG-PET, future proteinopathy-specific PET ligands/scans, etc.) 

 Support and expedite disability processing
 Protect and support individuals with known or suspected mutations (e.g., 

protection via GINA, coverage for preimplantation genetic testing and in vitro 
fertilization, etc.)

Research considerations
 Continue to support FTLD research as a high priority in the NAPA AD/ADRD 

portfolio
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