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Learning objectives

!By the end of this webinar you will be able to: 
̶Known about the multiple possible causes of late-onset behavioral 
changes 
̶Choose the most appropriate strategy for differential diagnosis of 
bvFTD vs PPD  

3



Webinar outline 

!Introduction 
!Differential diagnosis 
!Assessment  
!Conclusions
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Question 1

!What is your professional background? 
1. Neurologist 
2. Neurology resident   
3. Psychiatrist 
4. Psychiatry resident 
5. Nurse 
6. Physiotherapist 
7. Geneticist 
8. Psychologist 
9. Patient or patient representative 
10.Other
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Question 2

!How many patients do you follow with ongoing diagnostic confusion 
between bvFTD and PPD? 
1. None 
2. <5  
3. 5-10 
4. >10
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Frontotemporal dementia
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!Neuropathological entity characterized by progressive 
neurodegeneration predominantly affecting the frontal and temporal 
lobes  

!Prevalence: 10-20/100.000 
!Age of symptom onset: usually 45-65 years 
!Heterogenous disorder 

̶Different phenotypes: bvFTD, nfv-PPA, sv-PPA (+ALS, CBS, PSP) 
̶Different types of pathology: TDP-43, Tau, FUS/FET 
̶Different causal genes: C9orf72, GRN, MAPT, TKB-1, VCP, CHMP2B



8  Sieben A, Van Langenhove T et al. Acta Neuropathol 2012



9  Rascovsky K et al. Brain 2011



10  Rascovsky K et al., Brain 2011



bvFTD differential diagnosis
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!Alzheimer’s disease 
!Primary psychiatric disease 
!bvFTD phenocopy syndrome 
!Lewy body dementia  
!Cerebrovascular disease  
!Traumatic brain injury  
!Brain tumors  
! Infectious and inflammatory diseases 
!Frontotemporal brain sagging syndrome  
!Others
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Ducharme & Dickerson 
Psychiatr Clin N Am 2015



Complex differential diagnosis between bvFTD and PPD

!Many patients with bvFTD are first seen by a psychiatrist  
!50% of bvFTD were initially diagnosed with a PPD 

̶30% MDD, 11% BPD, 3% schizophrenia, 1% anxiety disorder 
!31.5% of bvFTD were reclassified with a psychiatric diagnosis after 

two years of multidisciplinary neuropsychiatric follow-up  
!A cause of referral and diagnostic delay in bvFTD 

̶3-4 years or more

13  Woolley J et al., J Clin Psychiatry 2011; Krudop W et al., J Alzheimers Dis 2017 



Misdiagnosis or comorbidity?
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Probable or definite 
bvFTD (n=23)

Other neurodeg. 
disorder (n=25) 

Psychiatric diagnosis 
(n=40)

Current psychiatric 
disorder (DSM-IV) 21.7% 12.0% 57.5%

Past psychiatric 
disorder (DSM-IV) 8.7% 16.0% 62.5%

 Gossink F et al., JAD 2016



15



16

Disinhibition

0

25

50

75

100

bvFTD AD CON

Mild Moderate to severe

Eating habit changes

0

25

50

75

100

bvFTD AD CON

 Perseverative/
compulsive behaviors

0

25

50

75

100

bvFTD AD CON

Apathy/inertia

0

25

50

75

100

bvFTD AD CON

Loss of empathy

0

25

50

75

100

bvFTD AD CON

Based on the baseline 
CBI-R score

 Adapted from Van Langenhove T. et al. JAD 2016

Distribution and severity of frontal behavioral symptoms in 
probable bvFTD 



17 Benussi A et al. Alzheimers Dement 2022

Mild behavioural and/or cognitive impairment in bvFTD 



18 Barker M et al. Brain 2022
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Diagnostic accuracy of the FTDC in late-onset frontal 
behavioural changes  

Possible 
bvFTD

Probable 
bvFTD

Sensitivity 85% 85%

Specificity 27% 82%

Vijverberg E et al. Dement Geriatr Cogn Disord 2016 
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Questionnaires to measure behavioural changes

!Cambridge Behavioural Inventory Revised (CBI-R) 
!Frontal Behavioural Inventory (FBI) 
!Neuropsychiatric Inventory (NPI), with FTD Module 
!FTD Rating Scale (FRS) 
!DAPHNE 
!Others
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Question 3

!Which statement on the neuropsychological profile of bvFTD is the 
most correct? 
1. Encoding memory deficits do not occur in bvFTD  
2. Social cognition deficits are common in bvFTD 
3. Executive function deficits are typical for bvFTD 
4. Executive function deficits are always the most prominent deficit 

in bvFTD



Patterns of cognitive impairment across dementia syndromes

22 Burrell J et al, JNNP 2015

bvFTD AD DLB VCI

Attention and 
concentration - + to ++ + to ++ + to ++ 

Memory Variable +++ + to ++ +

Naming - + - -

Visuospatial - ++ ++ to +++ +

Executive ++ to +++ + to ++ + + to +++

Social cognition ++ to +++ + - -



Similar neuropsychological profile of poor attention and working 
memory, and executive dysfunction in bvFTD and PPD

23 Vijverberg et al., J Clin Psychiatry 2017



Elements of social cognition

!Face processing  
!Emotion recognition/perception   
!Empathy 
!Mentalizing and theory of mind
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Sadness Surprise HappinessDisgust Anger Fear



Selected tests for social cognition 

!Emotion recognition/perception   
̶Ekman 60 Faces Test 
(FEEST) 

!ToM 
̶Faux pas 

̶Reading the Mind in the Eyes 
(RME) 

!Empathy  
̶ Interpersonal Reactivity Index 
(IRI) 

!Composite tests 
̶Social Cognition and 
Emotional Assessment (SEA) 

̶The Awareness of Social 
Inference Test (TASIT)
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Social cognition tests to dd bvFTD from HC

26 Dodich A et al., Neuropsychol Rev 2021



27

Social cognition tests to dd bvFTD from PPD

Dodich A et al., Neuropsychol Rev 2021
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Question 4

!  A 59-year-old man is referred to a neurologist because of inappropriate 
behavior, decreased self-care, and increased hoarding, that had developed after 
a conflict at work. His adult children report that he could also make inappropriate 
comments when they were young. He has no family history of dementia or ALS. 
On the NPE, he has mild attention, mild executive function, and severe social 
cognition deficits. MRI of the brain shows no obvious abnormalities. FDG-PET of 
the brain is reported as normal. What would you recommend?  

1. Referral to a psychiatrist, including a request for review for possible ASD 
2. To repeat the neuropsychological examination after one year 
3. To repeat the FDG-PET scan after one year  
4. To perform testing for the C9orf72 repeat expansion 



Social cognition disturbances in psychiatric disorders 

!Autism spectrum disorder 
!Depression  
!Bipolar disorder  
!Schizophrenia 
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Facial emotion recognition

Test result bvFTD MDD/BD

Normal 0 2

Borderline 2 9

Abnormal 27 2

Vantyghem et al., unpublished results



Structural neuroimaging: moderate sensitivity and high 
specificity

30  Knopman D et al., Ann Neurol, 2005 ; Vijverberg E et al., JAD 2016 

!Autopsy confirmed FTD cases 

̶50% with clear frontotemporal atrophy at 
presentation  

!Late-onset frontal lobe study 

̶Sensitivity of 70% (95% CI 52–85%)  

̶Specificity of 93% (95% CI 86–97%) 75yo bvFTD, C9orf72+ 49yo bvFTD



Functional neuroimaging: high sensitivity and moderate 
specificity 
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bvFTD Psychiatric

PET + 10 12

PET - 1 24

 Vijverberg E et al., JAD 2016

!Late-onset frontal lobe study 
̶Sensitivity of 90%  
̶Specificity of 68%



Neurofilament light (NfL)

32 Zetterberg H et al., Brain Commun 2023

!Structural protein located in the 
neuronal cytoplasm 

!Nonspecific marker for CNS 
axonal damage 

!Strong correlation between 
CSF NfL and blood NfL



CSF and blood NfL to differentiate bvFTD from PPD 

33 Vijverberg E et al., Alzheimer & Dementia 2017; Al Shweiki R et al., J Psychiatr Res 2019; Katisko K et al., Journal of Neurology 2020



NfL levels increase with age

34 Saracino D et al., JNNP 2021



Monogenetic forms of neurodegenerative diseases
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Disease % familial Main genes implicated
Mutation %

Fam, <65y Fam All

AD ~25% PSEN1, APP, PSEN2 15% <1% <1%

FTD 30-40% C9orf72, GRN, MAPT 50% 40% 15%

LBD 5-10% SNCA1, LRRK1 ? <1% <1%

CJD 10-15% PRNP 100% 100% 10-15%

VCI ? NOTCH3 <1% <1% <1%



Psychiatric presentations of C9orf72 mutations
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!Psychiatric symptoms can precede by several years the typical 
bvFTD features  
̶  Psychotic symptoms are the most common 

!Progression of symptoms can be (very) slow over many years 
!Neuroimaging can be normal in the initial phase of the disease 
!Subjects may not have a positive family history (either no cases or 

only cases of apparent primary psychiatric disorders)

Ducharme S et al., J Neuropsychiatry Clin Neurosci 2017



Progression of bvFTD
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Prob bvFTD Pos bvFTD

Baseline 38 20

Follow-up 36 11

!A longitudinal cohort study in specialist tertiary FTD research clinic 
!8/11 progressors carried the C9orf72 repeat expansion

Devenney E et al., JAMA Neurology 2015



38  Samra et al. J Neurol Neurosurg Psychiatry 2023 



Phenocopy syndrome of bvFTD

!Meet criteria for possible bvFTD but minimal progression over time 
!Mostly male  
!Less impaired in executive functions and ADL/IADL  

!No supportive features on imaging  

!Normal lifespan  

!Most patients at autopsy do not have FTLD 

!The etiology of phenocopy bvFTD remains unknown

39 Valente E et al., Alzheimers Res Ther 2019



Pathology of behavioural and psychiatric symptoms in FTD
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Scarioni M et al., Brain 2022
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Question 5

!What would you consider as a red flag for FTD in a psychiatric 
syndrome (multiple answers possible): 
1. Behavioral disinhibition 
2. Family history of late-onset dementia 
3. Changes in food preferences  
4. Cognitive decline  
5. Mid or late-life onset  
6. Clear word-finding difficulties 
7. Occurrence of falls 
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43  Recommendations to distinguish behavioural variant frontotemporal dementia from psychiatric disorders. Ducharme S et al., Brain 2020



Key recommendations

!Use a interdisciplinary approach  
!Use standardized tests and questionnaires   
!Use tests for social cognition 
! In patients with only FDG-PET imaging abnormalities reconsider 

psychiatric origin 
!Use NfL in clinical practice  
! In cases with possible bvFTD and familial history of dementia, ALS or 

psychiatric diseases consider C9orf72 testing 
! If diagnosis remains uncertain repeat steps after 1-2 years

44  Recommendations to distinguish behavioural variant frontotemporal dementia from psychiatric disorders. Ducharme S et al., Brain 2020



45  Ducharme S et al., J. Alzheimers Dis 2019

FTD vs PPD checklist

! In patients with late-onset 
frontal behavioural changes   
̶AUC: 0.895  

̶A score of ≥11 had a PPV of 
89.2% for bvFTD 

̶A score of ≤8 had a PPV of 
92.7% for a PPD 



Diagnostic instability over time in late-onset frontal 
behavioural changes 

46 de Boer S et al., Brain 2020

FTD T2 = after 2 years  
FTD Tfinal = after 5-8 years 



The importance of an accurate diagnosis 

!Different prognosis 
!Diagnostic uncertainty affects patients and family members  
!Access to day programs or respite residential programs  
!Evidence-based pharmacological or psychotherapeutic treatment 
!Therapeutic persistence 
!Genetic testing and counseling
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Key conclusions 

!bvFTD is a complex neurodegenerative disease that may present 
with neuropsychiatric symptoms overlapping with mood disorders, 
bipolar disorders, catatonia, obsessive-compulsive disorder, autism 
spectrum disorders, personality disorders, and ADHD 

!An interdisciplinary approach, and improvements in clinical, 
neuropsychological, imaging, fluid and genetic assessment of late-
onset behavioural changes may lead to an improved differential 
diagnosis of bvFTD from PPD in the early stages 

!Further research on this topic is necessary
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