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 ADNI: over 1500 subjects  
2004-2017 

Naturalistic study of AD progression 

 

• 413 NORMAL 

• 49 SMC+ 40?  

• 565 L MCI  

• 301 E MCI 

• 323 AD  

• longitudinal 

• 57 sites 

• Clinical, blood, LP 

• Cognitive Tests 

• MRI: multimodal 

• FDG PET 

• PIB PET 

• Florbetapir PET 

• Genetics, genomics 

 

All data in public database: 

UCLA/LONI/ADNI: No 

embargo of data 



EFFECTS OF APOE 4 ON 

AMYLOID POSITIVITY 

• AD patients with APOE4 are 99% likely to 

be amyloid positive 

• AD patients without APOE4 are much less 

like to be amyloid positive 

– Perhaps  only 55-75% of APOE4 negative AD 

subjects are amyloid positive 



Hippocampal atrophy rate in Controls 

multivariate regression model 

R2=0.0372 



Effect of Age on Rate of Hippocampal Atrophy in Controls by 

Amyloid Positivity 
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Rates of regional atrophy in 

subjects classified as β-amyloid (+) 

or (-) 

Philip Insel 



Lm with reference region, sex and age as covariates, P-values for DX vs NL (all subjects in model) 

ASL-CBF in NL, EMCI, LMCI and AD 



Lm with reference region, sex and age as covariates, overall similar slopes between DX 

Associations between ASL-CBF and Aβ in pre-hoc defined ROI 

NL 
EMCI 
LMCI 
AD 



Effects of Aβ on ASL-CBF within groups 

Lm with reference region, sex and age as covariates, AV45 used as continuous predictor 



Effects of Aβ on volume within groups 

Lm with icv, sex and age as covariates, AV45 used as continuous predictor 



Groups Region ES ASL ES VOL DiffES p 

NL 
(N=51) 

Entorhinal 0.23 0.06 -0.17 0.17 

Hippocampus 0.01 0.07 0.06 0.63 
Inferior parietal 0.18 0.24 0.05 0.58 

Inferior temporal 0.32 0.01 -0.31 0.03 
Posterior cingulate 0.15 0.04 -0.10 0.36 

Precuneus 0.09 0.06 -0.03 0.82 

EMCI 

(N=65) 

Entorhinal 0.27 0.14 -0.13 0.20 
Hippocampus 0.21 0.29 0.07 0.50 

Inferior parietal 0.11 0.15 0.04 0.70 

Inferior temporal 0.14 0.04 -0.09 0.34 

Posterior cingulate 0.17 0.06 -0.10 0.30 

Precuneus 0.12 0.10 -0.01 0.90 

LMCI 

(N=41) 

Entorhinal 0.28 0.48 0.20 0.12 
Hippocampus 0.11 0.42 0.30 0.04 

Inferior parietal 0.42 0.49 0.07 0.50 

Inferior temporal 0.41 0.11 -0.30 0.03 

Posterior cingulate 0.19 0.10 -0.09 0.46 

Precuneus 0.18 0.26 0.08 0.57 

Aβ has stronger effects on ASL-CBF than volume in inferior temporal cortex in NL and LMC 

Comparing effects of Aβ pathology on ASL-CBF and volume 



ASL-CBF, all groups compared to Aβ-negative NL 



Volume, all groups compared to Aβ-negative NL 



Groups Region ES ASL ES VOL Diff ES P 

NL Aβ- (n=41) 
vs. 

NL Aβ+ (n=10) 

 entorhinal 0.17 0.13 -0.04 0.67 
 hippocampus 0.01 0.08 0.07 0.51 

 inferior parietal 0.15 0.16 0.02 0.85 
 inferior temporal 0.25 0.04 -0.21 0.08 

 posterior cingulate 0.07 0.04 -0.03 0.77 

 precuneus 0.13 0.05 -0.09 0.47 

NL Aβ- (n=41) 
vs. 

EMCI Aβ+ (n=33) 
 

 entorhinal 0.10 0.09 -0.01 0.88 

 hippocampus 0.16 0.08 -0.08 0.41 
 inferior parietal 0.12 0.13 0.01 0.89 

 inferior temporal 0.28 0.02 -0.25 0.02 
 posterior cingulate 0.05 0.02 -0.03 0.77 

 precuneus 0.12 0.09 -0.03 0.73 

NL Aβ- (n=41) 
vs. 

LMCI Aβ+ (n=20) 
 

 entorhinal 0.14 0.47 0.34 0.01 
 hippocampus 0.12 0.53 0.41 0.00 

 inferior parietal 0.40 0.27 -0.13 0.23 
 inferior temporal 0.35 0.27 -0.08 0.39 

 posterior cingulate 0.04 0.01 -0.03 0.74 
 precuneus 0.16 0.06 -0.10 0.36 

NL Aβ- (n=41) 
vs. 

AD Aβ+ (n=20) 

 entorhinal 0.25 0.79 0.53 0.00 

 hippocampus 0.21 0.81 0.60 0.00 
 inferior parietal 0.36 0.46 0.10 0.37 

 inferior temporal 0.45 0.53 0.08 0.44 
 posterior cingulate 0.14 0.21 0.07 0.47 

 precuneus 0.37 0.20 -0.17 0.12 

Aβ has different effects on ASL-CBF and volume during disease progression 



Conclusions 
• Aβ pathology has strong effects on ASL-CFB 

• Aβ effects ASL-CBF in all patient groups including 
normal controls 

• Structural MRI of ERC and hippo is more 
sensitive than ASL-CBF to detect effects of Aβ-
pathology in late disease stages 

• ASL-CBF in some brain regions (inf temp ctx) may 
be more sensitive than structural MRI to detect 
early effects of Aβ-pathology 

 



Aβ+ vs Aβ- classification accuracy 

(10-fold cross validation) 

18 

Predictors ACC PPV NPV 

Demographics 0.65±0.03  0.67±0.03 0.66±0.04 

Demographics & ApoE 0.69±0.08 0.73±0.09 0.70±0.10 

Demographics & sMRI* 0.79±0.05 0.81±0.06 0.80±0.07 

Demographics & ASL-MRI* 0.75±0.11 0.76±0.12 0.78±0.10 

Demographics & sMRI & 

ApoE* 

0.83±0.03 0.85±0.02 0.83±0.04 

Demographics & ASL-MRI & 

ApoE* 

0.80±0.06 0.82±0.06 0.82±0.02 



 

 

 Effects of traumatic brain injury 

(TBI) and post traumatic stress 

disorder (PTSD) on Alzheimer's 

disease (AD) in veterans using 

imaging and biomarkers in the AD 

Neuroimaging Initiative (ADNI)  

 

 

Michael Weiner, MD 

San Francisco VA Medical Center 

University of California, San Francisco 



EFFECTS OF TRAUMATIC BRAIN 

INJURY AND PTSD ON AD IN 

VIETNAM WAR VETERANS: ADNI 



TWO GRANTS FROM THE DOD 

• We have two grants from the DOD 

– Effects of traumatic brain Injury and Post 

traumatic stress disorder on AD in Vietnam 

veterans using ADNI 

– Effects of traumatic brain Injury and Post 

traumatic stress disorder on AD in Vietnam 

veterans with MCI using ADNI 

– Total of 400 subjects in both grants together 

 



Recruitment Effort 

Mail 

Effort 

Call 

Effort 

Status of 

673 

Screens 

Status  

214 

Consents 

Status  

123 

Received 

4,728  

Brochures 

Mailed 

1,894 

Subjects 

Called 

459 

(68.2%) 

Excluded 

40 (18.7%) 

Declined 

27 (22.0%) 

Excluded 

589 

(12.4%) 

“YES” 

302 

(15.9%) 

Decline  

214 

(31.8%) 

Sent 

Consent 

51 (23.8%) 

Waiting  

96 (78%) 

SCID CAPS 

201 (4.3%) 

“NO ” 

673 

(35.5%) 

Screened 

123 

(57.5%) 

Received 



Enrollment Effort 

Status  of  

96 SCID/CAPS 

Cohort of   

44 Referrals 

Clinic of 44 

Referrals 

31 (32.3%) Failed 

7 (15.9%)  

TBI only 

•Banner, N=2 

•Rush, N=4 

•Stanford, N=4 

•UCSD, N=1 

•UCSF, N=22 

•URMC, N=7 

•USC, N=3 

•Wisconsin, N=1 

 

21 (21.9%) 

Scheduled 

29 (65.9%)  

PTSD only 

44 (45.8%) 

Referred to Clinic 

8 (18.2%)  

Both TBI & PTSD 



DATA SHARING 

• All ADNI raw and processed data is shared 

on the internet with no embargo 

• UCLA/LONI/ADNI  under direction of Dr 

Arthur Toga 

• ADNI has resulted in 636 manuscripts, 329 

of which are now published 

• This unprecedented data sharing is a model 

for future science  



NA-ADNI 

J-ADNI 
EADNI 

WW-ADNI 

A-ADNI 

C-ADNI 
K-ADNI 

T-ADNI 

Arg-

ADNI 

B-ADNI 

I-ADNI 



 

ADNI IS FUNDED BY NIA 

 

These slides and much more at 

ADNI-INFO.ORG 

 
All data at 

www.loni.ucla.edu/ADNI/ 



Current PPSB Partners 

Private partners committed more than $45 million 

to AD research through ADNI1 and ADNI2 
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