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Rationale & Objective 

 Alzheimer’s disease (AD) and frailty are closely linked, both are 
highly related to advanced age and vulnerability to health 
outcomes.  

 Given that neuropathological features of AD are poorly correlated 
with its clinical presentation, it is possible that frailty interacts with 
biomarkers of AD to increase vulnerability to cognitive decline. 

 Objective: to systematically assess the state of the published 
literature on associations between frailty and biomarkers of AD to 
better understand its pathophysiological trajectory.



Methods 

 Databases searched: PubMed, Embase, PsycInfo 

 Search terms: ‘frail elderly’ AND ‘Alzheimer disease’ AND ‘neuropathology’ + synonyms 

 Inclusion criteria: original articles that measured a ‘biomarker’ of Alzheimer’s disease and 
measured frailty 

 What are AD biomarkers? (McKhann et al., Alz Dement, 2011): low CSF Aβ42, positive 
PET amyloid imaging, elevated CSF tau, decreased 18fluorodeoxyglucose (FDG) uptake 
on PET in temporoparietal cortex, disproportionate atrophy on structural magnetic 
resonance imaging 

 Exclusion criteria: written in a language other than English or French, involved subjects 
other than humans 

 Screening process: two independent reviewers at all levels; all conflicts resolved by 
consensus 

 





Pathophysiological (bio)markers of AD 

 

 

• Low CSF amyloid-beta 

• Positive amyloid (PiB) PET imaging  

• Elevated t-tau and p-tau in CSF 

• Decreased FDG uptake on PET 

• Brain atrophy as measured by MRI 

 

 











Frailty did not significantly alter the age-controlled regression coefficients for any of the brain structure measures  



* 

* 

* 3 of the 6 PPT (frailty) measures were significantly 
correlated with age-adjusted global brain atrophy 



Medial Temporal Atrophy (MTA) was significantly 
different among frail and non-frail groups at 
baseline… 
 
BUT, after controlling for immune-endocrine and 
cognitive factors, MTA did not predict baseline 
frailty OR 1 year progression in frailty in regression 
models  



As frailty increases, so does 
the amount of AD pathology, 
with no effect of dementia 
diagnosis 



AD pathology was not 
associated with baseline frailty, 
but was associated with frailty 
progression  



Green= high AD pathology + 
macroinfarcts + nigral neuronal loss 
Red=high AD pathology + macroinfarcts 
Blue= high level AD pathology 
Black= low level AD pathology 



Frailty increases with time and this 
effect is stratified by pathologic 
burden 

Cognition declines with time and this 
effect is stratified by pathologic 
burden 



Change in cognition and frailty 
are linearly related; as people 
become more frail, their 
cognition declines 





Conclusions 

• Few studies have examined the relationship between biomarkers of AD and 
frailty in the context of dementia 
 

• The studies that have examined this topic have important limitations such 
as small sample size, cross-sectional design, poor measurement of frailty, 
and low variability of cognition at baseline 
 

• Despite this, it is clear that frailty and biomarkers of AD are closely related 
although their mechanistic link is largely unknown; frailty appears to be 
most strongly related to biomarkers that appear in later disease stages, 
though the influence of frailty on relationships between biomarkers of AD 
and other health outcomes (e.g. mortality) remains equivocal 
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