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Challenges in MCI 

Heterogeneous population 
 
Clinical evaluation of conversion to AD involves subjectivity  
 
Biomarkers and clinical measurements actively changing and 

likely to be in grey/borderline area  
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Biomarkers predict conversion 

A variety of biomarkers are useful for predicting conversion, 
both independently and in multivariate models 

 
 Ewers et al. Neurobiol Aging 2010 
 Gomar et al. Arch Gen Psych 2011 
 Cui et al. PLOSone 2011 
 Davatzikos et al. Neurobiol Aging 2011 
 Zhang et al. Neuroimage 2011 
 Westman et al. Neuroimage 2012 

 
Findings vary as a result of different combinations of 

markers, statistical models, cutoffs 



Biomarkers are intermediate & variable in MCI 

Jack et al. Arch Neurol 2011 
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Chetelat et al. Ann Neurol 2010 
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Multiple biomarkers predict conversion 
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Multiple biomarkers predict conversion 

Landau et al. Neurology 2010 
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Conversion to AD 

Baseline Hazard ratio p-value 
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Multiple biomarkers predict conversion 

Landau et al. Neurology 2010 



FDG-PET 
imaging 

Episodic memory 
decline 

Baseline p-value 

    p = 0.09  

Multiple biomarkers predict decline 

Landau et al. Neurology 2010 

CSF markers 
(p-tau181/Aß)     p = 0.04  



Updated longitudinal data 
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So far 

 
Cognitive, amyloid, and neuronal injury 

measurements predict decline and progression 
 
Neuronal injury markers (linked to later stages of 

disease) are especially useful for prediction 
 
Unclear yet whether abnormal status on both 

amyloid & neuronal injury markers results in 
greater decline  

 



ADNI timeline 

400 MCI 

200 EMCI 

150 LMCI 
100 EMCI 

~150 MCI 

ApoE4 
 

CSF Aβ, tau 
FDG-PET 

structural MRI 
Memory 

PiB Florbetapir 

ADNI1 prospective 

Retrospective - Florbetapir 

Florbetapir 
Cross-sectional 



NIA/AA criteria: MCI due to AD 
 

Albert et al. Alz & Dementia 2011 

Disagreement between biomarkers 

 
 Conflicts occur between 
  Amyloid markers: CSF-Aβ & florbetapir 
   

 
 

  
 

  

 
   Amyloid & neuronal injury markers 
     CSF-Aβ & CSF-tau 
     Florbetapir & FDG-PET 

 



Dubois et al. Lancet Neurol 2010 

Aß-PET, CSF, FDG-
PET, structural MRI 

Prodromal AD and MCI 
IWG criteria 



Florbetapir-PET 

Amyloid biomarkers 

CSF Aβ 
Abnormal (+) Normal (-) Abnormal (+) Normal (-) 
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FDG metaROI mean 

FDG florbetapir 
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Landau et al. Annals Neurol  in press 

Amyloid and hypometabolism in ADNI 

Abnormal (+) Normal (-) Abnormal (+) Normal (-) 1.11 1.22 
29% 

43% 
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25% 

27% 

49% 

89% 

100% 



FDG metaROI mean 
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3/16 (19%) converted to AD 
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Landau et al. Ann Neurol 2012 
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12m follow up not sufficient to see cognitive 
change associated with florbetapir status 
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Doraiswamy et al. Neurology 2012 

Florbetapir status predicts subsequent 
cognitive change in MCI 



Integrating biomarker information 

 
10-15% MCIs have conflicting Aß & neuronal injury status 
  
Longitudinal consequences of conflicting markers unclear 

(prospective data important) 
 
Combining biomarker info 

 - Abnormal florbetapir and FDG-PET status was associated 
with the greatest retrospective decline  

    - FDG-PET was the strongest individual marker 
 
Determining which amyloid+ individuals decline and which 

do not is next key step 
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