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Alzheimer's disease (AD) is a neurodegenerative disorder

characterized by progressive decline in memory and other aspect of ’

cognition and is the most common cause of dementia in the elderly. ‘
The average duration from onset of symptoms to nursing home

placement is about 5 to 7 years. Accurate diagnosis of AD is
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sometimes difficult due to lack of reliable non-invasive biomarkers, é? 5%
although the diagnostic criteria have been proposed based on clinical $

presentation and history. A reliable or ideal biomarker should base

on the presence of disease-specific pathology, and should be helpful ‘

in follow-up the disease course, evaluation of treatment effect and for L0
Lo . . . . . s ©2013 Google -
presymptomatic identification of subjects at risk for developing AD. GOf.::glui&igﬂ ©2013 AutoNavi, Google, Kingway


http://tadni.cgmh-mi.com/
http://tadni.cgmh-mi.com/
http://tadni.cgmh-mi.com/

Clinical trial platform

establishment

Project leader

Prof Yen TC/PM Chen HH
Molecular imaging center, CGMH
[Clinical trial center, CGMH

Taiwan Dementia Society

—l

Biostatistics and Informatics core

Oracle Clinical

Biomarkers and Genetics Core

Prof Cheng CJ/ Dr. Fu CJ
g - Prof Hu CJ/ Wang PN cGLP CSF/Serum
Resource Center for Clinical ;
: Shuang Ho Hospital / sample data bank
Research Chang Gung Memorial . :
Hospital Veterans General Hospital establishment

Clinical core PET core

Prof Liu CK/ Wang PN
Taiwan Dementia Society
/ Veterans General Hospital

Prof Yen TC/ Lin KJ
Molecular imaging center, CGMH

Subject inclusion/exclusion; cGMP 8F-florbetapir production;
neurologic assessment SOP and PET imaging analysis and data bank
training establishment

MRI core

Prof Wai YY/ Wang JJ
Department of Radiology, CGMH

MRI imaging analysis and data bank
establishment

Last update 2013-02-13



1658 - I%0H - Jbftle
(Biomarkers and genetic
core support)

T B R 0

(Biostatistics support)

Clinical Core

BIFHBIR/ TIEERE

%
Taiwan Neurology Society

Project
Ieader

EERE

PET Core
R TRAEY MM EFRIZ
%
Molecular Imaging Center,
Chang Gung Memorial
Hospital

TR PR RS 0
(Clinical Trial Center
support)

MRI Core
R EE
%

Radiology,

Chang Gung Memorial
Hospital

Last update 2013-02-13



Taiwan ADNI Project

First stage
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ADNI: Alzheimer's Disease Neuroimaging Initiative



Taiwan ADNI: First Stage

e Start from north Taiwan G,
* 6 medical centers L
* 200 subjects #:T;i“ﬂg
* Inclusion and exclusion ' H!
criteria follow the rules of O
e g o2 vy
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ctivities update for TADNI

2011-07-21
2011-08-05
2011-08-27
2012-06-17
2012-06-19
2012-08-04
2012-11-09
2013-01-13
2013-04-18

2013-05-03

Taiwan vascular dementia initiative (T-VADI) meeting update

CDE PI meeting for TADNI PET core project
PI meeting for TADNI project

TADNI registration to ClinicalTrials.gov

TADNI project approved by TFDA
When AD meets PD conference

PI meeting for TADNI project

2013 Chang Gung Neurology & Neurosurgery Forum

28th International conference of Alzheimer's disease
international

Frontier in Neurodegenerative diseases and beyond-from basic
to translational
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Diagnosis of NL, MCl and AD

complaints : + + +
MMSE 24-30 24-30 24-30 20-26
CDR 0 Olfc/lhzeor.SSO M>0.5 0.5-1
Logic memory
edu 216 >9 O-11 <8 <8
edu 6-15 >5 5-9 <4 <4

° Age between 55-90
° Only subjects with 26 years education will be included



TADNI
3-year longitudinal study

Annual
evaluation

Annual
evaluation

End evaluation

Initiation Recruitment

2011 * 2014 e 2015 « 2016 ¢ 2017

Neuropsychological Tests
Biomarker
Blood: Apo E polymorphism, amyloid, tau
CSF
Imaging studies
MRI
PET: FDG-PET, F18-AVA45-PET




Visit Type In-Clinic  In-Clinic  In-Clinic  In-Clinic LP
Explain study X

Obtain consent

Demographic data

X
X
Medical history X
Vital signs X

X

Screening Labs
ApoE genotyping
Collect and process biomarkers

Concomitant Medications

Neuropsychological tests

X X X X

Diagnostic Summary

3T MRI Imaging (100%)

FDG-PET Imaging (100%)

F18-Av45 Amyloid PET Imaging (100%)

X X X X X X X X X
X X X X X X X

Lumbar Puncture (LP) (optional)



Qualification of Neuropsychological tests

MMSE
CDR
WMS Ill Logical Memory story A recall

Everyday Cognition (ECog)
Montreal Cognitive Assessment (MoCA)

Category Fluency (Animals)
Trails A & B

Boston Naming Test (30-item)

Chinese Version Verbal Learning Test
Geriatric Depression Scale
Clock drawing Test

Neuropsychiatric Inventory Q

ADAS-Cog 11 (with Delayed Word
Recall)

Activities of Daily Living (FAQ)

Chinese version Verbal Learning Test



QC controls of Biofluids markers

® Setting of collection SOP

O Barcode, collection tube, temperature requirement, sample tracking,

shipping, storage
® Regulation of equipment and personnel
® Alarm system-SOP
® Barcode system
® GLP certification

® Test run-July, 2011



TW-ADNI MRI core - Aims

More than a neuroimaging repository for AD

@ Establish standard protocol for MRI acquisition
@ Develop and implement methods for

quality control of MR images
@ Improve the post-processing methods

@ Investigate functional connectivity of brain



PET core protocol -Two scans

 All scans will be acquired in pairs of [{3F]FDG

and [18F]AV45 scans,

e performed on separate days, between 1 day
and 2 weeks apart, with either scan performed

first.



Data Management (Oracle)
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Q 2013 Chang Gung Neurology &
Neurosurgery Forum
\ 1 !

o Alzheimer’s d
O Vascular dem:
O Dementia wit
O Frontotemporal deme

Frontier in Neurodegenerative
diseases and beyond-from basic
to translational
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Improved 10 Baseline PET

scan result
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18F-AV-45 Brain Imaging (Phase I)

Control

T
min past injection min past injection

Frantal cortex D VR,

11744
Time-activity curve of [18F]AV-45 brain PET images from three healthy controls o) * 40 o
and three patients with Alzheimer’s disease (A and B). Average SUVRcer curves 4 Ceorire e
. _ . . . . . . -\'F\
in fronta[ cort.ex over 90 min time period in AD patlent's .and controls (C). The n'"u T e b o o y‘*v ﬁ{hﬁf#@” }‘j’
dashed lines indicate a third order polynomial curve fitting to data. SUVRcer of min ot infaction & &

other brain regions at time period between 45-55 min post-injection in all
subjects (D). Data were displayed in mean % SD.



Different stage of AD

NL: aMCI: AD (SUVR)

* 1.08 £ 0.08 :1.2710.06 :1.34 T 0.13, (p = 0.0003)
NL: aMCI: AD (positive rate)

e 9% :62% : 92%
aMCI (abnormal plaque deposition)

e Precuneus, frontal and posterior cingulate gyrus

MMSE scores and [*®F]AV-45 SUVRs among CN, aMClI
and AD

e Significance

Kuo-Lun Huang submitted to Plos One, 2012
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NC < MCI
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(A) aMCI > CN

(B) AD > CN
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HC AV-45  AD AV-45 HCT1 MRI AD T1 MRI MRI Template

1. Co-registration i
€

| 3. Apply Normalization
¢ Parameters (from step 2.)

SUVR=0.96 SUVR=1.58

HC AV-45  AD AV-45 HC pAV-45 AD pAV-45 pAV-45 Template
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Differentiate diaghc E trents
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e
Precuneus Temporal Cortical “3' /
average L]
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" .:f -, s | 1 ) Traumatic brain injury
o8 NC Ab DLB
DLB

.{P & @ q*!'*‘ & @ q“'- e
Amyloid deposition after cerebral hypoperfusion
Control DLB DLB

HC, Semin Nucl Med 41:300-304 .

No significant uptake Increased uptake

AD, Semin Nucl Med 41:300-304

Low Moderate High

Amyvid



Differentiate diaghnosis for Patients™

with Co-morbid diseases (1)

Early phase group comparison -
Frontotemporal Dementia vs. Healthy control




SUVR

SUVR

Early Phase (Normalized to Global Max.)
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Differentiate diagnosisfor Patie
with Co-morbid diseases (2)

Major Depression Disorder (MDD)

Early phase (reference: global mean)

Cortical

Frontal  Ant.Cing. Occipital ~ Parietal  Precuneus Temporal Average

] A

A

7 ST P NP - I .
T ER ATk

O & U HH L Q0 U QL L Q0 L 0O U »
SO I R A R U R I

Delay phase

Cortical

Frontal  Ant Cing. Occipital  Parietal  Precuneus Temporal Average

Red - Early phase - MDD < HC
Green - Late phase - MDD > HC



Late Pllﬂ////—%
MbPD > HC

P<o.05
Extent voxel=100

g
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Differentiate-diaghosisfor Patie.n%s/
with Co-morbid diseases (3)

Amyloid deposition after cerebral hypoperfusion

Kuo-Lun Huang
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Fig. 3. [18F]AV-45 SUVR in the contralateral (C) and ipsilateral (1) brain cortex of demented
patients with carotid artery stenosis and the elderly controls. (* p < 0.05).
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Dif

with Co-morbid

Dementia with Lewy bodies (DLB)

DLB NC AD
Sup. Frontal 1.28+0.23* 1.04+0.07 1.38%0.24
Sup. Orb. Frontal 1.2610.24 1.2610.11 1.53%0.21
Med. Orb. Frontal ~ 1.19%0.33" 1.0910.03 1.48%0.19
Frontal 1.21+0.21* 1.12+0.05 1.41%0.18
Ant. Cingulate 1.12+0.37** 1.12+0.08 1.43%0.15
Post. Cingulate 1.33+0.27* 1.35+0.10 1.52%0.13
Occipital 1.32+0.21* 1.23%0.08 1.46%0.19
Parietal R RSN ARG S5 1.070.08 1.34%0.08
Precuneus i ER S o A SRR A0 M AG 0 N B g R
Temporal 1.14%0.19* 1.0110.04 1.23%+0.13
Striatum T ASEY 2B% 267009 153716
Index 1.21+t0.19" 1.10%0.04 1.3810.13

* Significant different from DLB to NC (* p<0.05, ** p<0.01, + p<0.005)

SUVR

o
diseases
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: [ )
A !

NC AD DLB



NC < DLB

P<o0.05, extent voxels = 100
with FDR correction

» '
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Future work

We have struggled for grant support and IRB approval.

We already finished preparatory phase, establishing
methodology and normative data for all tests.

We will start recruiting patients and healthy controls
form 2014.

We will include centers from southern Taiwan.



