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2015 2020

[ North America Y
[ Latin America & Caribbean,,
Africa and the Middle East
Europe Western

] | ] ] | ]
2025 2030 2035 2040 2045 2050

) Europe Central and Eastern

| Asia (high income)

Asia (low and middle income)
| world

One new case
every 4 seconds!

WHO Report 2012 — Dementia a Public Health Priority

- If A is associated with B, this does not demonstrate that A
causes B

— Chance

— Bias

-~ Confounding

— Reverse causality
» Sources of evidence
Longitudinal cohort studies (bias and reverse causality)
Randomised controlled trials (confounding)
Systematic reviews and meta-analyses (consistency)
Biological studies (mechanisms)
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A lifecourse perspective

267 @ NoDementia )
Patholo g‘ical AD onset ‘: © Incident Dementia {(Age-Adjusted)
) lo ‘ | Bl [ S—
Birth ' ' X Death £ Sa
‘ k> e
In utero Childhood  Earlyadult  Midlife  Late life 287 o :’“\-.\
y g O —
‘;%22
Brain ¢ Develops . Declines g
8
21
- | R .
Clinical AD onset (1965-1968) (1067-1070) (1671-1974)  (1991-1003) (1994-1006) (1997-1099)

Midlife Examinations Late-Life Examinations

Stewart et al. Arch Neurol. 2005

* Determined the scope
* Appointed review groups

- Developmental and early-life factors
Psychological factors

Lifestyle

+ Cardiovascular risk factors

* ldentified reviews

* Read all the papers

+ Updated the search

* Critically appraised the evidence

Considered need for new systematic review/ meta-analysis
* Summarised the evidence — consistency/ strength
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Figure 3.2
Meta regression exploring the effect of length of follow-up
on the risk of incident dementia

Figure 3.1

Meta analysis for the unadjusted effect of depression on the

risk of incident dementia
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Figure 5.1

Forest plot for the association of diabeles in late-life with
the incidence of any dementia (AnyDem)




Exposure Period
Education Early life
Hypertension Midlife
Diabetes Mid- to late-life
Smoking Mid- to late-life

We started with a long list of potential risk factors

We have reduced these to just four where the evidence is
strongest

This does not mean that other factors may not also be
modifiable risk factors

— Less consistent evidence

Insufficiently studied

No/ few long-term cohort studies (reverse causality)
Confounding or bias likely explanations

Need for RCTs where feasible

I

« Cognitive/ brain reserve (education)

« Vascular disease (hypertension, smoking, diabetes)
— Additive effect in combination with AD pathology?
~ Interactive effect promoting AD pathology?

— Other (non-vascular) effects on AD pathology?

+ Dementia as an outcome

Systematic reviews and meta-analyses
— More collaboration using primary data

— Standardisation (harmonisation)

— Quality control (1)

— Open source documentation

RCTs in late-life

Diabetes (glycemic) control

Physical activity

Cognitive stimulation

Micronutrient deficiency

— Complex interventions for at risk groups (www.edpi.org)
Monitoring the course of the epidemic
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WE DO BETTER?

ACKNOWLEDGING REALITY

I FOCUSING ON THE TREATABLE,
VASCULAR COMPONENT

[l TRYING NEW, MULTIMODAL
INTEGRATED APPROACHES

The greatest obstacle to discovery is

not ignorance — it is the illusion of
knowledge

Daniel J. Boorstin

- 90-



“THE EFFECT OF DIEFERENT
DIAGNOSTIC CRITERIA ON THE
PREVALENCE OF DEMENTIA

Chanhge InESD

Fallow up y)

Follow-up of patierts initially diagnosed as having Alzheimer disease clinically, but neuropsycho

testing and brain imaging

ercent Population Attributab
Dementia of Vascular and Non-Vascular
Pathological Findings

B Alzheimer's disease

@ Cerebral amyloid angiopathy
# Macroinfarcts

® Microinfarcts

% Other or unknown findings

# Cortical Lewy bodies

Hachinski & Sposato (unpublished)

Original Contributions
National Institute of Neurological Disorders and Stroke-
Canadian Stroke Network Vascular Cognitive Impairment
Harmonization Standards

Vladimir Hachinski, MD, DSc; Costantino ladecola, MD;
Ron C. Petersen, MD, PhD; Monique M. Breteler, MD, PhD;
David L Nyenhuis, PhD; Sandra E. Black, MD; William J. Powers, MD;
Charles DeCarli, MD; Jose G. Merino, MD; Raj N. Kalaria, PhD, FRCP;
Harry V. Vinters, MD; David M. Holtzman, MD; Gary A. Rosenberg, MD;
Martin Dichgans, MD; John R. Marler, MD; Gabrielle G. Leblanc, PhD

Background and Purpose—One in 3 individuals will experience 1 stroke, dementia or both. Moreover, twice as many
individuals will have cognitive impairment short of dementia as either stroke or dementia, The commonly used stroke
seales do not measure cognition, while dementia criteria focus on the late stages of cognitive impairment, and are heavily
biased toward the diagnosis of Alzheimer disease. No commonly agreed standards exist for identifying and describing
individuals with cognitive impairment, particularly in the early stages, and especially with cognitive impairment related

to vascular factors, or vascular cognitive impairment.
Stroke. 2006;37:2220-2241
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Autopsy Confirmed Neurodegenerative Disease
Cases
National Alzheimer’s Coordinating Centre
Database 6 205 autopsy cases

Prevalence of 1
Vi 1 epa eh ie o FTLD-TDP R W 609
ascular Fatho o8y FTLD-Tay |MSMSSTSOSSANI 64,7
( ’{’) a-Synucleop R
Vascular findings reaching or | No Degeneration 67.3
not a threshold sufficient AD 79.9
enough to contribute to
clinical status 80 90

Toledo JB, Arnold SE, et al. Brain 2013;135:2697-2706

il

urvivability

Pathology

Control

Time 100

see}

. Endo
o § A QX8
“Frial
p Endo
| [EE ABfendo bl

Infarct Size

M -
Patient 1 {l=frcortical stroke)

Ayarzgs PK-11195 uptaks in
controls

Inflammation
{PRIZISE-PET

Amyloid
{PIB-PET}

Twa patients with corticsl strakss, d rating widespresd incressed wion [middie row)

znd corrasponding amyloid dapasits {iomwer rov) 3 manths after thestroke. Both petients exhibited
iasting post-stroke cognitive impairmeant.

Thiel A. et al. 2013 {unpublished)
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WE DO BETTER?

I ACKNOWLEDGING REALITY

I FOCUSING ON THE TREATABLE,
VASCULAR COMPONENT

Il TRYING NEW, MULTIMODAL
INTEGRATED APPROACHES
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Family history

Hypertension Active lifestyle

Obesity Antioxidants

Pyschosocial stress/depression

Kivipelto and Solomon. Eur Neurol 2008

....no RCT’s that investigated overall
blood pressure control, weight
reduction, smoking cessation or
other interventions related to
reduction of vascular risk factors
that may.......reduce cognitive
decline

Naqvi R. et al. CMAJ 2013;185:881-885

WE DO BETTER?
ACKNOWLEDGING REALITY

FOCUSING ON THE TREATABLE,
VASCULAR COMPONENT

TRYING NEW, MULTIMODAL
INTEGRATED APPROACHES

/W

3 STEPS IN PREVENTION

RISK €=  \OTIVATION = ENABLEMENT
A O o] ey
Personality School/Work
Decision Communities
stage Harnessing technologies

and social media
Environment
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Current Status of Dementia
and Challenges in China

Piu Chan, MD PhD
Xuanwu Hospital

Capital Medical University
Beijing, China

Population Ageing in China:
past, present and future

307 % B over 60yrs

1982 2000 2025 2050

The Fifth National Population Survey, 2002

Dementia Prevalence in Chinese
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b
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W o

PLOS One, 2013. 8(6)

=
@ The JAMA Networkd
From: Dementia ypes in China: F

in Beijing, Xian, Shanghai, and Chengdu

Arch Neurol. 2005;62(3):447-453. doi:10.1001/archneur.62.3.447
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Figure Legend:

Age- and sex-specific prevalence of Aizheimer disease in China (present study) compared with east Asian (Japan, 1999) and Western (European
Community Concerted Action on the Epidemiology and Prevention of Dementia Group [EURODEM], 2000} studies.
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Incidenc of Dementia and AIzhéimer’s
Disease (1997-2000)

] nemsnm;!___
E4D

Incidence, %

Estimated Number of Dementia Patients

Table 2. Estimated number of people with dementia in mainfond China, Hong Kong and Taiwan {Based on DSM-IV).

Elderly population *(60+ in

Crude Accumulated Adjusted Annual

Accumulated incidence, %
I R T G Y

Beijing Longitudinal Study on Aging I (BLSA-I)

Total population  mainland Chiny; 65+ in Number of peopls with
Asea (miltion) g Kong and Taiwan, million] dementia {million]

(86, 959 Cl}

 Taiwan (age 6331 *

Table 3. Projected number of people with dementia from
2012 to 2060 in mainfand China, Hong Kong and Taiwan
(Based on DSM-IV, unit: million).

PLOS One, 2013. 8(6)

Challenges China is Facing

m China is facing a new epidemic of unprecedented increase of
population ageing and burden associated with dementia

m Societal costs will rise inexorably, driven by the increasing
need for long term care

m Limited number of specialized dementia clinics

Limited number of family doctors and GPs, & lack of
specialized training on caring dementia patients

m Limited beds and nursing homes and experienced care
takers

Lack of specialized dementia nursing homes

Change of family structure with 4:2:1 and even 8:4:2:1
families

-~ 96-

Time for Action

m  Clinical care
v Promoting awareness of dementia in the community
Establishing more dementia clinics & guideline
Increased coverage of drugs & included in special schemes of insurance
Building more specialized dementia nursing homes
Establishing the integrated “Care and Nursing Combined Community Hospitals”
v Programs to train more GPs and care takers
= Social policy
« National Day on Dementia
v Enforcing laws on responsibility of caring elderly
v Promoting commercial insurance and increased investment on research and care
m  Prevention
v Promoting research for early diagnosis and intervention

v Comprehensive programs including community health and rehab centers, and community
activities
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Neuromaging

Building Integrated Model for Care & Prevention
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Detection of preclinical Alzheimer’s disease
for the preemptive therapy

National Center for Geriatrics and Gerontology
Center for Development of Advanced Medicine for Dementia
Katsuhiko Yanagisawa

Greg Miller, Science 337, 790-792, 2012

Stop Alzheimer Disease Before It Stars !

Greg Miller, Science 337, 790-792, 2012
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Mangialasche et al., Lancet Neurology, 9:702-716, 2010

A tangled web of targets

Drugs in development for Alzheimer's disease take aim at a variety of neural mechanisms.

But despite a we:

Lauren Gravitz

s s

there have been few successes.

e 2 S

alth of possibilities,
o N

o

llustration by Gracia Lam Nature 475, S9, 2011

too late for therapeutic intervention

PiB-amyloid imaging on PET
- Study on familial Alzheimer disease -

Noncarriers

Estimated ¥t from
Symptom Onset 20

Bateman et al, New Engl J Med, 367: 795-804, 2012
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degree

much cognitive reserve

-clinical threshold

less cognitive reserve

time

Yanagisawa, Cognition and Dementia, 2012

Alzheimer Disease

A\ 4

-disruption of neuronal network
~impairment of calcium homeostasis
-energy failure

etc

-oxidative stress
+inflammation
~mitochondria injury
etc

[l _amyloid-independent phase

amyloid-dependent phase

modified from Yanagisawa. Igaku-no-Ayumi 239: 379-382, 2011

Alzheimer Disease

A4

-disruption of neuronal network
*impairment of calcium homeostasis
energy failure

etc

-oxidative stress
-inflammation
*mitochondria injury
etc

fi amyloid-independent phase

amyloid-dependent phase

effective | ineffective

anti-amyloid therapy

Pathological stage of Alzheimer Disease

Aonormal . cee AR

Biomarker magnitude

Normal

—— Tau-meditated neuronal injury and dysfunction
~—— Brain strycture
e BABITIOTY

e Clinical function

Cognitively normal : MCH i Dementia

B
Clinical disease stage

Jack et al. The Lancet Neurology, 9: 119-128, 2010
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Pathological stage of Alzheimer Disease

Abnormal e AR

Biomarker magnitude

——— Tau-meditated neuronal injury and dysfunction .~
—— Brain structure
e NAGIOTY

e Climiical function

reemptive therapy
econdary pyevention

Normal

Cognitively normal Mma Dementia

T
Clinical disease stage

Jack et al. The Lancet Neurology, 2010

How should you know the pathological change
before clinical onset?

Cerebrospinal fluid examination

c pinal fiuid-|—

g ived

Spinal needle-
spEt

(Yahoo Japand: ¥ Hxf%)

Amyloid imaging on PET
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Plasmal!

obtained from Yahoo Japan

Plasma amyloid B-proteins
Baseline

Ay 0> PIML
b

Rembach A et al., Alzheimer’s and Dementia, 10: 53-61, 2014

Novel procedure to detect AB from plasma using
mass spectrometry

Novel procedure to detect AB from plasma using
mass spectrometry

i |

wypripus ABs and AB-approximate peptides
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Identifying residents at greater risk for cognitive decline by Minimum
Data Set in long-term care settings

Liang-Yu Chen, MD ™, Li-Kuo Liu, MD *“*, Li-Ning Peng, MD ",
Ming-Hsien Lin, MD *¢, Liang-Kung Chen, MD, PhD *® ", Chung-Fu Lan, MD, PhD ¢,
Po-Lun Chang, MD, PhD ¢

2 Aging and Health Research Center, National Yang-Ming University, Taipei, Taiwan

b Institute of Public Health, National Yang-Ming University, Taipel, Taiwan

© Center for Geriatrics and Gerontology, Taipei Veterans General Huspital, Taipei, Taiwan
< Institute of Biemedical Informatics, National Yang-Ming University, Taipei, Yaiwan

© Institute of Health and Welfare Policy, National Yang-Ming University, Taipei, Taiwan

Table 2

Factors associated with cognitive decline by multivariate analysis®®
Variables Decliner

Odds ratio 95% confidence interval p

Age(y) 1.061 1.008-1.115 0.023*
Cancer 1.613 0.304-8.547 0,574
Chronic lung disease 1.018 0.448-2.309 0.966
RUG-III ADL 1111 1.008-1.225 0.034”
RAP trigger for cognitive loss/dementia 3.774 1.825-7.813 <0.001"

Sum of RAP triggers 1.188 1.046-1.349 0,008*

Physical function is a good predictor for cognitive decline

Chen LY, et al., J Clin Gerontol Geriatr {in press)

LATE-LIFE METABOLIC SYNDROME PREVENTS COGNITIVE DECLINE
AMONG OLDER MEN AGED 75 YEARS AND OVER: ONE-YEAR PROSPECTIVE
COHORT STUDY

C-L.LIU?, M.-H. LIN*, L-N. PENG"?, L.-K. CHEN"?, C-T. SU*, L-K. LIU"?, L.-Y. CHEN'*?

L. Aging and Health Research Center, National Yang Ming University, Taipei, Taiwan; 2. Center for Geriatrics and Gerontology, Taipei Veterans General Hospital, Taipei, Taiwan;
3. Department of Family Medicine, Taipei Medical University Rospital: 4, School of Public Health, College of Public Health and Nutrition, Taipei Medical University, Taipet. Taiwan.
Corresponding author, Dr. Lisng-Kung Chen, Center for Geriatrics and Gerontology . Taipei Veterans General Hospital, No. 201, Sec, 2, Shib-Pai Road, Taiped, Tuiwon 11217,
TEL: +886.2-287576830, FAX: +886.2-28757711, Email: tkehen2® vghipe gov.tw

Table2
Comparisons of cardiometabolic risk factors between subjects
with and without cognitive decline (Cog-D)'

Cog-D(+) Cog-D(-) P-value
(N=43) (N=186)

Age (yr) 83842 82.1+42  0.020%
Current smoking (%) 1023.3) 49263y 0330
Hypertension (5) 30(69.8) 107(57.5)  0.168
Diabetes mellitus (%) 12¢27.9) 40(21L5) 0419

ATP Il-defined Metabolic syndrome (%) 7(16.3) 44237 0299
IDF-defined Metabolic syndrome (%) T(163) 34(183) 0975

Body mass index (kg/m®) 236232 238433 0673

Waist circumference (cm) 869479 85693 0430

Systolic blood pressure (mmHg) 13584208 13844221 0479 H% H
Diastolic blood pressure (mmHg) 66.7£12.7  T15£139  0.040% G 00 d n Ut ”t ionis
Fasting plasma glucose (mg/dL) 11012204 10585345 0.446 H
Scmmcmtal cholesterol (mg/dl.) 16764292 182.8£36.5 0.011* prOtGCt“’e
Serum triglyceride (mg/dL) 11472390  128.6467.2 0215

Serum HDL-C (mg/dL) 555132 600£150 0072

Liu CL, et al., J Nutr Health Aging 2013;17:523-6

Non-pharmacological treatment reducing not only
behavioral symptoms, but also psychotic symptoms of older
adults with dementia: A prospective cohort study in Taiwan

Rue-Chuan Chen,'? Chien-Liang Liu,* Ming-Fsien Lin,'* Li-Ning Peng,* Liang-Yu Chen,™*
Li-Kuo Liu™ and Liang-Kung Chen'?

iAging and Healtl Research Center, National Yang Ming University, “Department of Family Medicine, Taipei City Hospital Zhonghsiao
Branch, and *Center for Geriatrics and Geromtology, Taipei Veteruns General Hospital, Tuipei, Taiwias

@ Delusion

@ Hallucination

i Agitation

B Anxiety

m Irritability

@ Sleep disturbance

Chen RC., Geriatr Gerontol Int 2014;14:440-6
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