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 Iron is an essential metal ion, but increasing evidence 
suggests age-related iron overload

 In AD, excess iron has been linked to amyloid pathology
 Iron-devoid plaques suggest iron dysregulation and 

amyloid pathology may be independent process
Aim: 1. To Characterize iron accumulation patterns across 

clinical AD continuum using large-cohort QSM
2.  To Determine whether iron-driven cognitive and 

functional decline operates independently of 
amyloid pathology

Motivations

 Advanced age was associated with greater iron accumulation in DGM and AD-vulnerable regions, particularly for CI 
 Higher baseline iron burden predicted faster cognitive and functional decline, independent of amyloid burden, 

suggesting an additional pathological pathway
 Iron is a promising prognostic biomarker for trial enrichment, mechanistic investigation, and therapeutic 

targeting via iron chelation

Conclusions

Figure 1. (a) Region of Interests (ROIs) on a structural MRI template. (b–e) CI (red) shows steeper age-related iron accumulation than CN (blue) 
across representative ROIs. (f) Age effects on iron were widespread; CI × Age interactions were concentrated in deep gray matter and AD-
vulnerable cortical regions.

Figure 2. (a) Entorhinal QSM and amyloid PET each predict dementia risk (CDR-SB). (b) QSM remains significant after controlling for amyloid 
(β=0.099, p=0.003), indicating an amyloid-independent effect of iron on cognition. (c) Time × QSM interactions reveal region-specific iron 
effects on cognitive decline. 

CI group exhibits more
rapid increase in QSM 
value (high iron) than CN

Advanced age moderates 
iron increase more strongly 
in CI than CN, particularly in 
DGM and AD-vulnerable 
regions

Both elevated amyloid 
burden and high iron 
levels predict accelerated 
dementia risk

Results

Iron levels 
independently predicted 
cognitive decline after 
controlling for amyloid
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Methods

Statistics Modeling

Multivariable LMER
CDR-SBij ~ Agei + Sexi + Diagnosisi + Timeij x QSMi + Timeij x Amyloidi

Quantitative Susceptibility Mapping: Higher iron content 
increases tissue susceptibility, reflected as elevated QSM values

Multi-Echo Gradient Echo Sequence, 5 Echoes, 
TE1=6.71ms, ∆TE=3.91, Res.=0.52×0.52×1.8
Processed with ROMEO, V-SHARP, and QSM-Net 

Cohort Demographics

Cognitively Normal (CN) and Cognitively Impaired (CI; MCI 
(N=185) and AD(N=38)) subjects

Amyloid PET: CENTILOIDS used for overall Amyloid burden

Single Biomarker LMER
CDR-SBij ~ Agei + Sexi + Diagnosisi + Timeij x Amyloidi
CDR-SBij ~ Agei + Sexi + Diagnosisi + Timeij x QSMi


