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ADNI: over 1500 subjects

2004-2017

Naturalistic study of AD progression
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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
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Effect of Age on Rate of Hippocampal Atrophy in Controls by
Amyloid Positivity

Amyloid Negative
Amyloid Positive

Hippocampal Atrophy Rate (%/year)




Rates of regional atrophy In
subjects classified as B-amyloid (+)

or (-)

Amyloid Positive Amyloid Negative
Region Rate fx Region Rate fx
LateralVentricle 1837 0.369 InferiorTemporal —221 —0.409
Hippocampus —101 —-0.334 MiddleTemporal —216 —0.365
SuperiorTemporal —-276 —0.331 LateralVentricle 1264 0.336
MiddleTemporal —-311 —0.282 Fusiform —161 —0.317
SuperiorFrontal —402 —0.264 LateralOccipital —170 —0.295
InferiorParietal —337 —0.263 ParsOrbitalis —41 —0.294
InferiorTemporal  —281 —0.258 Hippocampus —64 —0.285
Parahippocampal —66 —0.256 IsthmusCingulate —37 —0.274
Insula —114 —0.246 SuperiorTemporal —167 —0.273
Precentral —321 —0.245 InferiorLateralVentricle 83 0.264
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hippocampus inferiorparietal
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Effects of AB on ASL-CBF within groups
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Effects of AB on volume within groups
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Comparing effects of AB pathology on ASL-CBF and volume

Groups Region ES ASL [ES VOL| DiffES
Entorhinal
Hippocampus
Inferior parietal
Inferior temporal
Posterior cingulate
Precuneus
Entorhinal
Hippocampus
Inferior parietal
Inferior temporal
Posterior cingulate
Precuneus
Entorhinal
Hippocampus
Inferior parietal
Inferior temporal
Posterior cingulate
Precuneus

AB has stronger effects on ASL-CBF than volume in inferior temporal cortex in NL and LMC
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ASL-CBF, all groups compared to AB-negative NL

M +o||||olw e d .

m k. o.% *

s vidaees g

Lol B

e o fo

S L ek hcn

_ _ _ T _ _ |

£ Z L 0 L~ 0" o
{ds) 490

R X

m +mco-lg.o.ﬂ.--#

m .m.........m!.vﬂr =

M » - --- ---1 * WW

D oredies

= el ..

o 3

_ T _ T T _ |

£ z ¥ 0 L= [ (o
(as) 4920

Mo «.o.m-ml- aos

e e o

W ¢ ﬂ.d..l.uoo.l# —=

= T e B

Ty T

S

i i

_ T T T T T 1

(5 C | U] L~ o [

posteriorcingulate precuneus

inferiortemporal

0.34 025 0.19 <0.01

=

S

o xI

R SR

2 gl :
Srvtole L

[ I I I I I ]

ez L 0 - 7 &

(as) 490

s affetei

T v g

2 - et o

= Bk =5

m ® - we -t .

S R0 ke

4

[ I I I I I 1

I A A N N s




Volume, all groups compared to AB-negative NL
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AB has different effects on ASL-CBF and volume during disease progression

Groups Region ES ASL|ES VOL|Diff ES| P
entorhinal
hippocampus
inferior parietal
inferior temporal
posterior cingulate
precuneus
entorhinal
NL AB- (n=41) hippocampus

Vs. inferior parietal
EMCI AB+ (n=33) inferior temporal
posterior cingulate
precuneus
entorhinal
NL AB- (n=41) hippocampus
vs. inferior parietal
LMCI AB+ (n=20) inferior temporal
posterior cingulate
precuneus
entorhinal
hippocampus

NL AB- (n=41)
VS.
NL AB+ (n=10)




Conclusions
e AP pathology has strong effects on ASL-CFB

e AP effects ASL-CBF in all patient groups including
normal controls

e Structural MRI of ERC and hippo is more
sensitive than ASL-CBF to detect effects of A3-
pathology in late disease stages

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



AP+ vs AB- classification accuracy

18

Predictors

Demographics
Demographics & ApoE
Demographics & sSMRI*
Demographics & ASL-MRI*
Demographics & sMRI &

ApoE*

ACC

0.65+0.03
0.69+0.08
0.79+0.05
0.75+0.11
0.83+0.03

Demographics & ASL-MRI & 0.80%0.06

ApoE*

(10-fold cross validation)

PPV

0.67+0.03
0.73+0.09
0.81+0.06
0.76+0.12
0.85+0.02

0.82+0.06

NPV

0.66+0.04
0.70+0.10
0.80+0.07
0.78+0.10
0.83+0.04

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

NI
BRAIN A

IN VIETNAM
VETER




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 using ADNI

— Total of 400 subjects in both grants together



Recruitment Effort

Status of | Status Status
Mail Call 6/3 214 123
Effort Effort Screens | Consents | Recelved
4,728 1,894 459
Brochures | Subjects (68.2%) | 40 (18.7%) | 27 (22.0%)
Mailed Called Excluded Declined Excluded
214
589 302 (31.8%)
(12.4%) (15.9%) Sent 51 (23.8%) 96 (78%0)
“YES” Decline Consent Waiting | SCID CAPS
Y 123
201 (4.3%) | (35.5%) (57.5%)
“NO” Screened Receilved




Enroliment Effort

Status of Cohort of Clinic of 44
06 SCID/CAPS 44 Referrals Referrals

7 (15.9%) Banner, N=2

31 (32.3%) Failed TBlonly | oo N8
-UCSD, N=1
21 (21.9%) 29 (65.9%) *UCSF, N=22
Scheduled PTSD only *‘URMC, N=7
-USC, N=3
*Wisconsin, N=1
44 (45.8%0) 8 (18.2%)

Referred to Clinic | 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 i1s a model
for future science
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ADNI IS FUNDED BY NIA

These slides and much more at
ADNI-INFO.ORG

All data at
www.loni.ucla.edu/ADNI/
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Site

Pl

Study Coordinator (s)

Oregon Health and Science University

Jeffrey Kaye, MD

Raina Carter and Betty Lind

usC

Lon Schneider, MD

Mauricio Becerra

UCSD

James Brewer, MD, PhD

Helen Vanderswag, RN

U Mich

Judith Heidebrink, MD

Joanne Lord, BA, CCRC, LPN

Mayo Clinic, Rochester

Ronald Petersen, MD, PhD

Kris Johnson, RN

Baylor College of Medicine

Rachelle Doody, MD, PhD

Munir Chowdhury, MBBS, MS, CCRC

Columbia

Yaakov Stern, PhD

Philip Yeung

Washington University, St. Louis

Beau Ances, MD, Ph.D

Maria Carroll and Sue Leon

U Alabama, Birmingham

Daniel Marson, JD, PhD

Denise Ledlow, RN

Mount Sinai School of Medicine

Hillel Grossman, MD

Helene Geramian

Rush University Medical Center

Leyla deToledo-Morrell, PhD

Patricia Samuels

Wien Center

Ranjan Duara, MD

Maria Greig-Custo

Johns Hopkins University

Marilyn Albert, PhD

Daniel D’Agostino 1T

New York University Medical Center

James Galvin, MD

Dana Pogorelec

Duke University Medical Center

P. Murali Doraiswamy, MBBS, MD

Cammie Hellegers

U Penn

Steven Arnold, MD

Jessica Nunez-Lopez

U Kentucky

Charles Smith, MD

Barbara Martin

U Pitt

Oscar Lopez, MD

MaryAnn Oakley, MA

U Rochester Medical Center

Anton Porsteinsson, MD

Bonnie Goldstein

UC Irvine

Ruth Mulnard, RN, DNSc

Catherine McAdams-Ortiz, RN, MSN

U Texas, Southwestern MC

Kyle Womack, MD

Kristin Martin-Cook, MS

Emory University

Allan Levey, MD, PhD

Lavezza Zanders

U Kansas

Jeffrey Burns, MD

Becky Bothwell and Tim Welch

UCLA

Liana Apostolova, MD

Jennifer Eastman




Site

Pl

Study Coordinator (s)

Mayo Clinic, Jacksonville

Neill Graff-Radford, MD

Tracy Kendall

Indiana University

Martin Farlow, MD

Scott Herring, RN and Cynthia
Hunt

Yale School of Medicine

Christopher van Dyck, MD

Martha MacAvoy

McGill University/Jewish Memory Clinic

Howard Chertkow, MD

Chris Hosein, Med

Sunnybrook Health Sciences, Ontario

Sandra Black, MD

Joanne Lawrence

U.B.C. Clinic for AD & Related, B.C.

Robin Hsiung, MD

Benita Mudge BSc

Cognitive Neurology - St. Joseph’s, Ontario

Elizabeth Finger, MD

Charlene Bartha

Cleveland Clinic Lou Ruvo Center for Brain Health

Charles Bernick, MD

Michelle Sholar, BA

Northwestern University

Diana Kerwin, MD

Kristine Lipowski

Medical University of South Carolina

Jacobo Mintzer, MD

Arthur Williams

Premiere Research Institute

Carl Sadowsky, MD

Teresa Villena, M.D. and Daisy
Acevedo

UCSF

Howard Rosen, MD

Jonathan Elofson

Georgetown University

Brigid Reynolds, ANP

Kelly Behan

Brigham and Women’s Hospital

Gad Marshall, MD

Jonathan Bruno

Stanford University

Jerome Yesavage, MD

Michael Nolasco

Sun Health/Arizona Consortium

Marwan Sabbagh, MD

Sherye Sirrel, MS

Boston University

Neil Kowall, MD

Meenakshi Chivukula

Howard University

Thomas Obisesan, MD, MPH

Saba Wolday

Case Western Reserve University

Alan Lerner, MD

Parianne Fatica and Susie Sami

UC Davis — Sacramento

John Olichney, MD

Katharine Vieira, RN,NP

Dent Neurologic Institute

Horacio Capote, MD

Michelle Rainka, PhD and
Kristin Surdam, CCRC




Site

Pl

Study Coordinator

Parkwood Hospital

Michael Borrie, MD

Charlene Bartha

Nathan Kline Institute

Nunzio Pomara, MD

Vita Pomara

University of Wisconsin

Sterling Johnson, PhD

Sandra Harding

UC Irvine — BIC

Steven Potkin, MD

loana Popica

Banner Alzheimer’s Institute

Adam Fleisher, MD

Nadira Trncic

Ohio State University

Douglas Scharre, MD

Jennifer Icenhour

Albany Medical College

Earl Zimmerman, MD

Paula Malone

University of lowa

Susan Schultz, MD

Karen Ekstam-Smith

Dartmouth-Hitchcock Medical Center

Robert Santuli, MD

Tamar Kitzmiller

Wake Forest University Health Sciences

Kaycee Sink, MD, MS

Leslie Gordineer

Rhode Island Hospital

Brian Ott, MD

Dana Ayoub

Weill Cornell Memory Disorders Program

Norman Relkin, MD

Erin Hibbard

Butler Hospital Memory and Aging Program

Stephen Salloway, MD

Morgan Brescia

University of South Florida, Tampa

Amanda Smith, MD

Jill Ardila
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