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A two-decade comparison of prevalence of dementia in
individuals aged 65 years and older from three geographical
areas of England: results of the Cognitive Function and

Ageing Study l and Il

Fiona £ Matthews, Antony Aithur, Linda £ Barnes, Johe Bond Corol Jagget. Lowise Robirsson, Carol Brayne, on behalf of the Medica! Research

Council Cognitive Fundtion and Ageing Collaboration

Summary

2@%®

ground The prevalence of demenis &
future care provision, but much evidence is

had changed in the past two decades by rep
Research Council Cognitive Function and A

Methods Between 1989 and 1994, MRC CF
older in six geographically defined areas &
i ic assessment, was used 10 obtain «
eamination for computer assisted taxono
three of these areas—Cambridgeshire, Nev
2011, new Beldwork was done in the same o
to include 2500 individuals aged 65 years a
Sampling was stratified acconding 1o age gre
and diagnostic methods 1o CFAS I, eccept o
estimates were calculated using inverse p
response. Full likelihood Bayesian models w

Findings 7635 people aged 65 years or ol
‘Cambridgeshire. Newcastle. and Nottingh
areas. the CFAS Il investigators intervi
information. 56% res ). Using CFAS |
or older, standar o the 2011 populatio
in 2011. However, CFAS 11 shows that the
CFAS Il ws CFAS10.7,95% C10.6-0.9, )

the change in response.

Interpeetation This study provides further
populations have a lower risk of prevalent d

Funding UK Medical Research Council

Estimated prevalence inpopulation aged 65 years and ol der (%)

404

35

304

254

=]

[ CFASI
[ CFASH

- |

6560 | 7074 ' 7579

" 80-84

Agegroup (years)

" 8589

T 1
=90

~o—2008 ARNYNAREA

2010 AIAWAYEA}
e P ]
100zl o g% 01
bl | a8 3.88[3.20-4.700
LX0H0IHE 19 3.06[266-4.44)
AN EN 281 1.860150-2.31]

<+— Low Incidence —»

<— Low Mortality —»

To-T4

80-84

Kim et al. J Alz Dis (2011); Bae et al.Dement Gerilr Cogn Disord (2015); Bas et al. Neurology (unde review)
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Draft Global Plan of Action on the Public Health Response to Dementia

2017-2025

Alzheimer's Disease International (ADI) welcomes the global action plan on dementia of the World
Health Organization (WHO). As the umbrella of national federations of Alzheimer Associations, we
stand ready to work with WHO and with national government leadership to bring forth its
recommendations into practice and ultimately change lives.

We especially support the development of national government dementia plans, and planning
processes that make the effort to have the direct participation of persons living with the disease directly
engaged in that planning. We are pleased to see dementia recognized as a human rights issue.

ADI supports the ambitious targets on awareness raising and diagnosis. We recommend that civil
society organizations like Alzheimer associations should be involved in these efforts especially in
reduction of stigma and creating dementia friendly communities. As active members of the NCD
alliance we regret there is not a specific dementia target proposed for risk reduction, for instance a 10%
relative decrease of prevalence of dementia.

For area 4, diagnosis, treatment and care, we think the plan would gain from the recommendation that
after diagnosis, everyone should receive at least one year post-diagnostic support and access to
rehabilitation. This would strengthen the pathways that are mentioned in paragraph 61.

We would urge the WHO Executive Board to identify an appropriate budget and human resources to
fulfill the promise of the plan.

Research in treatment including care interventions, prevention and cure is seriously underfunded
across the world, especially in proportion to the numbers of persons affected and the cost of dementia.
We suggest that WHO could make a stronger call for national governments to increase their
investments in r rch.

We are pleased that this statement is supported by Dementia Alliance International, the self-advocacy
group of people living with dementia.

a7

ASIAN
LEADER

G2

"lllll!WHO

CECD ADI
GLOBAL
LEADER
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Emerging
Topics

e
958 979 989 103 1008
- 938 !

2008 204319 HFOIP 200009 oy
1508

202411 #1082 10081 840
576 61.2 648 668
wom
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B Health and social
care cost

_
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Nearly 1 in B Medicare
dollars is spent on a person

with Alzheimer's.

2030

WORLDWIDE PROJECTIONS OF ALZHEIMER'S PREVALENCE

ittt EEIE —

CREL - p—
QUNTTRY -
Y -

.
_ 3 Million Late-Stage
= Cases of Alzheimer's
wh roure @ Aigh heve!
of care equivaient o that
of & hursing home

LRt tet 0 R Ll 775 0 |
LUttty CRRRRRRRRRR ALl o 2o

g Tt S 5 A | shmmrn
1B W9 Canyrghr 200¢ by e gt

UCLA Public Heath magazine (2016)

29



Q174

H1205| BHUMSHERS| X|0iZ7HAUN|, 2t&t7|E0] OEA J|0iE A
ey

XIS 2 MAHAE R&D

NO ACTION
By —

10~154

= L+ol
ST I
N < Z
. XI0H: 098 QA
dE S | MulitactorielEtioogy | <— P e 9;‘
(2895, 8¢) (el el) (S, 1ES,
IXEE)
New model & Tools
o WRS OIS
XHHICH X = Ef20
g2 H4F
XOH=20t HYHNE fAst ) R&D UHS &=
B5E Bary B4
1~213 FAMA 2%E 0I0|
IS 28tH Hora
A%ﬂn" P (donepezil, ebixa) B4 SU =8 [
Z o Suua ow

B4

= H:10E 5 1

2 Ay
HEE A= H &8t

HFEI|
THEJEE S HE X0 gRE

A0H XIS R W

A0

FYos g N oiaE ISHE

30




I. Xoi==el XI5

X0 DSz 20|20 [HE REE 24
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Cost in Billions of Dollars
H

$300

L]

AD XXl W2 FHAE g

Impact of a 5-Year Delay in Onset on Costs
Americans Age 65+ with Alzheimer's Disease 2010-2050

$400B 24

.Cmrem Trajectory
| Bloetayed Onset

L

Source: Alzheimer's Association, "Changing the Trajectory of Alzheimer’s Disease: A National Imperative,” May 2010,
flash

hitp:/falz

gfalzhei  disease trajectoryasptyp Pag!
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Table 3: Top 25 Diseases/Indications
P L
i b () i b L)
1 1 Cancer, breast 614 552 T
2 3 Cancer, lung, non-small cell 452 396 T
3 2 Cancer, colorectal 431 413 b
o 9 Cancer, pancreatic 390 339 T
5 5 Diabetes, Type 2 386 368 -
6 & Arthritis, rheumatoid 378 369 -
7 8 Cancer, ovarian 374 342 T
B8 & Nxhe_lmer's gseose 374 352 -
T 9 [ 7 [ Cancer,prostate _ 365 | 346 | =
10 12 Cancer, melanoma 298 276 —
11 13 Cancer, brain 287 257 T
12 10 Pain, nociceptive, general 278 297 T
13 12 Asthma 273 263 -
14 14 Psoriasis 257 247 -
15 15 Cancer, liver 241 220 T
16 16 Parkinson's di 236 215 T
17 18 Cancer, | nia, acute myelogenous 232 196 T
18 19 Cancer, head and neck 221 191 T
19 21 Cancer, myel 218 183 T
20 17 Cancer, lymphoma, non-Hodgkin's 216 203 -
21 24 Cancer, gastrointestinal, h 196 169 T
22 20 Chronic obstructive pulmonary disease 190 189 -
23 22 Cancer, renal 186 177 -
24 23 Infection, HIV/AIDS 185 173 -
25 - Pain, neuropathic, g 1 167 - L3
Current Treatments for AD
ARicerr : i Razadyne's - Namenda !
AD AZR foonspari HCl vse Pespre e gmn-me____. LT R
0N Eisal/Pfizar Novartis J&J/Shire Forast/Merz/Lundback
g AChEl AChEI and BuChEl AChEl and nAChR agonist NMDA receptor antagonist
FOA 485 Miid, modsrsle, and Mild to moderate AD, PD Mid to moderate AD Moderate to severe AD
savars AD
auy A2LC First-lina First- or second-line First or second line Monotherapy or adjunct to Aricept
= all diseass severities mild to moderate mild to moderate moderate to severe
Ny Oral Oral or transdermal Oral Oral
%3 Once daily E:ﬁiﬁepg?c"n’: el b Once daily Twice daily
2010 B $3,767m $1,003m $443m §1,694m
= Patch - Greater tolerability A common second-line .
w2 Gold-standard AD =3 profile alternative 1o Aricept Severe AD patienis
. - =
“Symptomatic (&) & S&2tst)”
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1990 1991 1952 1993 1954 1995 1906 1997 1598 1999 2000 2001

azadyne
US & EU launch

Hamenda
EU launch
in 2002

HNamenda
peak sales
$1.88

in 2010 n

Razadyne Aricept
peak sales || peak sales
S600MM $3.88

in2008 1 in2008

Flurizan
usip
expires in 2015

7

EU IP expires
in 2012

Alzhemed |  Exelon
US IP expires us B EU P
in 2016

&

0 2009
Aricept
EU IP c:pma US IP expires
in 2010

SE5H0IHE A e A A J|5 (Rodman & Renshaw =, 2006)

2=ot0lHE S &l

33



1203

i

HHHERS| X(iF7HHYH|, 2AS71£0] EA J|01E AU

The role of AB in Alzheimer’s disease pathogenesis

.
o IS
.0l &; Ap0E4 - \..

XD v’M:tochondria

)G

. .

Aonevedy

!..

eurofibrillary }
i tangles

e

Oligomers

Aji-degrading
enzymes

#
Signaling
molecules

«-Synuclein

Fyn

proteins

'IS 46

— Cdk5/p25
= Hyperphosphorylation
aof tau

GSK 35 Akt CaMEKIl GSK-

g
M&RK edks
MAFK — MhFK
Tau and i ‘
microtubule-associated

s ]— "*‘GS—| o
214 235 262-358 394,404

R1IR2[RY Re

181, 205-231 403
™ l— MBD J T

I84 ?02

Destabilized microtubules
(impaired axénal transport)

Meurafibrillary
tangles

Paired helical

ST

‘:H,puphmphwmc
-]

tau proteins
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Of2ILIOI0I 2 (28-65Al)
HH L=5H0IHE &Xt2 1%-5%
¢ ST KEXN SO0 Qo LY (RI1RE ILs)

v RI0IA 2 (685K 014)
« X £=0l0IHE & X2 90% 0l

v JEet 2d ol 28

Alzheimer’s Research Highlights
- Gene Discovery

2005 2009 2000 2011 2012

1991 1995
First PICALM® pgiy1* MS4A4/TREM2

APOEe4 P51

APP* ps2* published CLU® MS4AGE
. Gwas  CR1* y
GWAS CD2AP,
SQRL1,*
1996
Transgenic
Munselmodels

* Early onset Alzheimer’s Disease- family based studies
* Late onset Alzheimer’s Disease case control and family based studies

P e e M A f AN eeea. W AAA AT AAA oo ——d 4% AAR A% ARRA o aeolo
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® APP o r3 o8 crt ® B ® soRLt | @@ TREM2 @ HLA-RBSHLA-DRE1INPPSD | @ TRIPA
® aroE | @ P3 9 cw ® con 0 MSIALMSAABE PTKZ® @ MAPT
L - @ EPHAY 9 MEFIC
e ® ABCcA? @ cELF1
® cozap e nuEs
@ CcAsS4
@ FERMTZ

Altered APP/A § mwtabolism is a unifylng theme in all known gractic causes of A D

Loss of nerve cells in brain

lmﬂpﬁ-phqplp Ncum-\fi‘sﬂllarﬁ:nglu
F

/‘:-/..". = \

PS1 Ps2 APP APOE ed  Newloci
(= 8] (= A o chid Chr 10, 12, 5OR ...
Early-onset AD (< 65 yeors) <10% Late-onset AD (>45 yeors) >907%

|_Genotype | E2/E2 | E2/e3 | E2/Ea | E3/63 | E3/E4 | E4/E4 |

40% 40% 2 = 3 = ?4'9
times  Average times times
Disease Risk less less
likely likel more risk more more
V' likely likely likely

36




I. Roi==2Q| XIgZ

a
ABNORMAL

AD Progression

MRI hipp

A

Fxn

== TIME

LMl

Dementia

— Ay

o (5F Tou

— 5F abetadl w— FDG PET
A g — W Heppocampal Volume
— (ognitive Performance

— Fumction (ADL) ‘

PiB-PET-

¥ANS

YLAE S AD X E2H ZES (2016 7|E)

Sublect Characteristics (Shape)
A\ Asymptomatic-Healthy

V Asymptomatic-High Risk
O M/ Prodromal AD/ Mild
D AD Dementia

B creneeumab
W xnwsosa [ LY2599666 « Solamenamab

Disease-Modifying
Immunaotherapy

EHASEL

B rtscanumab

@ nanzeon

@ veann

@ Laarzosiz

Mechanism of Action (Color]
@ Amyloid-related

@ taurelated

@ Others
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AD XI& Xl IOl =

ct2l (Datamonitor 2017) 20174 23 7=

prece 1

* Drug types- Pipeline
Dietary supplement n

Immunotherapy

Procedural Intervention

Small molecule

orers R

* Top 10 Companies - Pipeline

n

3

AstraZeneca

Ersai

Ek Lily

Johnson & Johnson
Merck & Co

Otsuika Holdings Co., Lid
Suvon Life Scences Lid
Anarvo Lite Sciences Corp
Aracion Buotech 5 L
Avineuro Pharmaceuticals

*Suspended: Discontinued or inactivated

*based on Phase | - 1II

ALZFORUM

NETWORMING FOR A CURE

Biomedtrocker‘>

Pharma intelligence | informa

2 =5H0I0{ B0l A 2

Qutside CNS Inside CNS
Microglial cell
Astrocyte
¥ A
Monocyte Al M./
.
O—@
il
: Perivascular
macrophage
................................... »7

Outside CNS Inside CNS

B lymphocyte

T lymphocyte

Monocyte-derived
inflammatory phagocyte

Nature Reviews | Neuroscience
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Cross-Talk between Peripheral Inmune System and Brains in AD

Neutrophil (2E7)
e 4 !

‘\' N " | 1. Neutrophil Infiltration (O3
- @® O © ® I Te ®

>

Microglia
-

Amyloid Plaques 3. Interaction with Microglia

M OITI=SO0| & 0fl 0| XI= Y& Parabiosis

Aging and
immune factors

. o ¥

Rejuvenation olfaction
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Debbie Maizels/Nature Publishing Group

Nature Medicina 22, 1073-1088 (2016)

...and they may be affecting our behavior!

L M2 2=51010{E Dt 2|

:

GUT-BRAIN AXIS (GBA)
Healthy status Stress/disease
Alterations in
Healthy CNS behaviour, cognition,
function emotion, nociception
Normal gut Abnormal gut
physiology function

Physiological levels of
Norm:l gut microbiota

Increased levels of

L
Intestinal dysbiosis
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Germ-free studies

U M2 2=50I0{E e &

Al

Microbiota—gut-brain axis

¥

Faecal transplantation studies

Nature Reviews Neuroscience 13, 701-712 (2012)

Probiotic studies

Antibsetic studies

== SMALL WORLD: 20+ STARTUPS TARGETING THE MICROBIOME

ORAL HEALTH

|

| T Trarapinuicd
|0

‘SKIN DISEASE
|

|8 NAKED

§ ELIGO
v

|,
I*' enterome

i@ SECOND GENOME

' aira (rewe |
INTESTIAL HEALTH ‘l'-
iba~ OTIC HEALTH
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|‘ veoanta {Maal

DRUG DELIVERY

B TITLE RO

uBiome C-€PIBIONE
HoEEE o ) |
@.t.mnam{?ﬁ?i

INSIGHTS memmagser |

" CLINICAL DIAGNOSTICS
BART

BCBINSIGHTS

P8 LXGI0IHE X2 XEE XM O

Genome-based
personalized
treatment
strategy

Duplication of
patient and
individual disease

New Drug
Development
platform

Whenever

Whoever
Accessible

o

P

A ke

2Tt iPSC 7% || st=201 271
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X
2IH=0EE GIOIEHHIOIA 7=

87 sEg0 &2
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Strengths

« Highly motivated and well-disciplined man
power both in clinical and basic research fields
+ Possess new & advanced technologies on
BT, IT & NT = good facility for research

* Government initiatives

+ Relatively low labor cost

opportunities

* Increase in social need due to an aged
society

* recognized as blue-ocean area of the future

+ Sustained growth in the medical devices
and pharmaceutical markets

Weakness

+ Weak international network
+ Weak connections between basic
and clinical research groups
* Insufficient researchers in AD field
+ Short term grant renewal system—>
difficulty in publication in high profile journals

Threats

* Lack of stable funding source
compared to US or Japan
» Intensive international competition

Globalization
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