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Municipality of Pylea
Total 9,5% >70, (1992-94)

Municipality of Alexander the Great
Total 3,6% >65 (2009)
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Tsolaki M et al. 1999, 2010, 2013
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468 were absent
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Prevalence of dementia according to

the main published meta-analyses
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iIs the main risk factor
of dementia
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about Dementia on Twitter.

All Users

Top Users
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Numbers
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(Our experlence)

Only 5% of elderly know to use PC
Only 15% have used PC in Day Centers
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But

90% believe that the use of PC can help
them

ANNO/ ~~ tha 4t :
100% say that it is very easy

100% want to use it again



New technology and

* Privacy and security: How can
technology help people with
dementia share health-related
information while addressing
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families have about home
monitoring?
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What happens with Aging?
Can we change it?
Can we do something more
than education with new
technologies?
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Epidemiology-Age-Education
Diaqnosis (MCIl and AD)

Current I\/Ianagement
— Pharmacological
— Non-Pharmacological
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Alzheimer s Disease
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Mild tive

complaints

impairment

Complaints
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Epidemiology-Education

Diagnosis (MCI and AD),
Neuropsychology, Genetics,
Neuroimaging

Prevention-

Current Management
— Pharmacological
— Non-Pharmacological

Future Directions
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Possible Algorithm

Patient or observer [spouse, etc.} reports dedine in memory or other
cognitive function OR Clinician suspects possibility of condition
related to cognitive impairment

|
[ |

Climical Exam Dementia Screening
(history, physical, chart review) [MMSE, MOCA, CLOCK)

L. |

Screening OR
Strong Clhinical
Suspicion Mo Further

-

NO

YES |

CNS Vital Signs In-Office BRIEF-CORE
Meurocognitive Assessment

Serial
Aszcoscmeant
to track Clinical
Progression YES — Interpretation — NO
or Qutcome Apparent?
Determine course of Referral to a Brain &

work-up and i = = ek Behawvioral Specialist
treatment e.g. Neuropsychologist



Patient or informant reports decline in memory

Extry 1o d ar ather cognitive function
algvarniun QR
Physlclan suspects possibilty of sarly dementia
Bedside dinical evaluation Briaf dementia screening Tier 1
{history, physical, chart review) (MMSE, MoCA, Clock)
Fositive \
SCreen
Ty Ma
'\\ Strang elircal
suspicion?
Mo runr::\
In-office computerized
g i S 4 Neuracognitive Assessment Tier 2
x
Dadarmi DUrSs .
g RO Referral to P
and lreatment Meuropsychologist

g. 4. Diagnostic algorithm. Three-tier clinical algorthm For evaluation of cogpitive impatrment. in the elderly.



CAMCOG-CAT
ANAM
CANTAB

CAICY/C

CogniScreen
CALLS
COGDRAS
CSi
COGselftest
CogState
CNTB
CANS-MCI
CAMCI

MCI Screen
MicroCog
Mindstreams
TDAS

CAT
Cognitive Function test
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» Early detection: How can
caregivers capture behavioral
data from everyday devices
like cell phones and home
camera systems?



Genetic Factors Environmental Factors I\
Mutations Genetic Risk Factors

= APP (Chr. 21) * ApoE4 (Chr. 19) * High cholesterol

« Presenilin 1 (Chr. 14) *CR1, PICALM, CLU, ’ ngh blood pressure

- Presenilin 2 (Chr. 1) Common variants at *Smoking
ABCA7, *Omocystinaemia
MS4A6A/MS4A4E, *Diabetes Mellitus
EPHA1, CD33 and * Physical inactivity
CD2AP, TREM2

Neur flhrlllaru Tan gles l =
A - v
N Familial AD Sporadic AD
. Y 1-5% of cases *95-99 % of cases

*Early onset (35-65 y.) *Late onset (>65y.)

N
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Stage 1: metz-analysis of avalilable GWAS data

O
STAGE 1 ADNI[ GEIFIA 1 ﬁ ITGEN |
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[ Meta-arn@hysis -

61 SHNPswith 2 =1 3105

B, 638 cases
13, 685 contrals
495, 7683 SHPs

Stage Z: pritmary replicaticn ;
APpOEe G rand APrCar Af SkP s excluded (35 SHPs)
STAGE 2 Only rmost significant SMPs in GAT and BN genotyped (6 SMNPS exelud ec)
[ |ﬁ:nlnpnhr~lr_'hr‘d' SR |"I I_‘lj (=t LW e I=T | {B '::h..II:H:"'.

L 12 ShP = selected )
v S—
Gernotyped in GERADZ ( m siico replication !
Metaanalysis 1 I e OIE I E
i

4 898 cases l

4,903 controls AD-IGE E
12 SHNPs N -

5 SMMPswith P = 0.05

Stage 3 secondary replication 1 ]

— Genctyped in EADIZ2

STAGE 3 @ [ mMeta-analysis Cignotyped in Mayos2 I
21 . 258 controls "

3 SrPs® I sinco replicaticn
I in CHaRGE

Weta-analysis of GERADH Stages 1, 2 and 3
19,870 cases, 29,8468 controls




Genes

Environment
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Plaques




IKONOMOVIC MD et al Brain 2008; 131: 1630-45
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Medial Temporal Atrophy

In Dementia

28/28 (100%)

21/24 (87.5%)

DLB 16/26 (62%)

Controls  1/26 (4%)

Barber et al. Neurology 52:1153, 1999
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Can we find a better method for an earlier
diagnosis and ability to do a better
differentiation?

Can technology help us?
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I’m interested in the future
because that is where | plan to
spend my next years.

Woody Allen

39



Genetic
susceptibility
Hypertension,
Low level of education high level of ardio vascular risk factors and
cholesterol, diseases
diabetes
Birth Children | «Middie age » Transition Elderly
0 20 60 75
Diet (oméga-3) Diet (oméga-3)
Physical exercise, Physical exercise, cognitive
cognitive stimulation stimulation, social activities
: o] activiti ! it . :
Riotective Eictors Social activities Treatments : antihypertensive, statins,
Treatments : AINS
antihypertensive,
statins, AINS

(Fratiglionil et al, 2004; Fratiglionil et al, 2007)



AD Progression
—
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Abnormal | == CSF AB 4
=== Amyloid imaging

imaging

| | |
| | |
| [ |
= FDG-PET : : :
=== MRI hippocampal I : I /FDG-PET
‘énsl;"%e i i i MRI hippocampal
sl e o I ' | | / /volume
] \.,Ugllll.l Y PUI 1UI IIIAlILT ] ] I
=== Function (ADL) | |
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/Function (ADL)

CSF Tau

Normal P> Time

resymptomatic eMCI :LMCI :Dementia

econdary Prevention

Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 201056:239-246.




1st Result Publict

Study




Recent prevention trial

Study

Study
Follow-up
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1st Result Publict

MNMaproxen and celecoxib do not
prevent AD in carly results from a
randemized controlled trial
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Ginkgo biioba for Prevention of Dementia
A Randomized Controlled Trial

Senn T DeKisky, MD
T W s, VL MIS

hmartee L Fraparad, Full
Hichard A, Kronal, PRD

Comtunt Ginkgo buioha b widkdly usid for I sl cMocts on momony aed og.
niion. T dafe, adequabely posassed dindcal trisly Sesling Hhe eifect of S o oo
dearwenkin bcideace aee baccing

Oibjeetive To daloswems cHorkmne o 0 AdaA v plaoie in reducing e inci.

Conjuﬁgted Equine Estrogens and Incidence
of Probable Dementia and Mild Cognitive
Impairment in Postmenopausal Women
Women's Health Initiative Memory Study

Sally A Shumaker, I"al)
Chanding Lomak, PhDd

Context Tha'oman's Haalth Isftasie M amary Study (WHIME) previcusty 4ound n-
craasad i fof demErTha an o cHiect on M CoZNtve Impairment (MC]) I women




Recent prevention trials
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‘ Recent trials | Ongoing trials Future trials




AD large preventive trials, outcome =

incidence of AD
drug inclusion enrichment n duration status
PreADVISE  Vitamin E > 55y 10800 9_12 yr | Stopped
>SELECT Selenium Men (7500) AE
Vitamin E + Se
WHIMS Estrogen > 65y 4532 4yr Negative
> WHI Estrogen- Wwomen /increqase
Progesterone the risk
PREPARE Estfrogen- > 65y Family history of 3yr Stopped
Progesteron Women Memory problem /whims
Estrcgen
7 resulfs
Family history of
N
ADAPT CO||oroxe-rl; > 70 s 2 425 5 VI S’ropped
elecox (14 degree) AE
GEM Ginkgo biloba > 75 3072 5.7yr [Negative
> CHS / powere
. . Memory :
; Ginkgo biloba Negafive
GuidAge g > 70 ol 2854  5yr S

/ powere




Effect of cognitive stimulation
(ACTIVE trial)

Method: 2832 persons (mean age, 73.6 years), living independently in 6 US cities,
was recruited and randomized in 4 groups (3 active and 1 control)

Results:

Figure 1. Conceptual Model of ACTIVE Trial

RANDOMIZED COGMITIVE COSMITIVE FUMCTIONAL
TRAIMIMG INTERVENTION SUTCOMES GUTCOMES
Reazoning Training —— R=zazzning . O

Problem Sclving

Memory Traning - Memory - Alguiz?igr!ﬁgl-

Evervday Speed
of Processing

ILI

Speed Traning | Attentional Spesd

- The reasoning group reported significantly less difficulty in the
instrumental activities of daily living (IADL) (effect size, 0.29; 99% [CI],
0.03-0.55).

- Each intervention maintained effects on its specific targeted

cognitive ability through 5 years.
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Comparison: 06 Overall effect of Brain Reserve
Outcome: 01 Incident Dementia

Hi Activity Low Activity OR Weight  OR

Study nM nM (95%C1 Random) % (95%C1 Random)
Hebert 34 /3862 427143 S 26 0.26(0.16,0.44)
Paykel 137376 36 /783 —_— 18 0.740.39,1.42]
Bickel 784 271230 — ] 141 0.68(0.29,1 53]
Stern 37 1329 69 /264 —s 31 0.36(0.23,0.56]
Cobb 138 /2033 37 1267 —— 35 0.45(0.31,067)
Perssan 8/86 30423 - 12 0.70[0.31,1.50]
Schmand 59 /949 93 /1114 i 41 0.73(0.52,1.02]
Evans 241312 707326 — 27 0.30[0.19,0.50]
Elias 59 /604 47 1441 - 34 0.91[0.61,1.36]
ott 3272388 68 /2601 e 32 0.510.33,0.77)
Gangul 87 1736 1124562 . 45 0.54[0.40,0.73]
Scarmeas 82 /886 130922 AP 46 0.64[0.48,0.85]
Qui 37 1536 1104760 e 35 0.44[0.30,0.55)
Fitzpatrick 323 /2598 154 /764 - 57 0.56(0.46,0.59]
Tuckko 63 /289 797232 — 35 0.54[0.37,0.80]
Bickelb 101153 241159 — = 14 0.39[0.18,0.85]
Sternb 17 1201 714327 — 22 0.33(0.19,0.58]
paykelb 20 /454 28 /683 S S 2.1 1.080.60,1 94)
Evansh 221245 50 /284 —e 24 0.46(0.27,0.79)
Schmand 29 /682 111 /1206 —_— 32 0.44(0.29,0 67)
SchmandB2 36 /668 11041173 — 35 0.550.37,0.81]
Jorm 71178 686 NI 07 0.55[0.18,1 58]
Eliash 46 1467 63 /607 =l 34 0.94[0.63,1.41]
Scarmeasb 371425 126 /1013 —] 36 0.67[0.46,0.99]
Helmer 21 1281 372 12669 — 24 0.500.32,0.79]
Anttila 21 1652 27 1420 —a 21 0.48[0.27 0.87]
Karp 521574 497339 it 33 0.59(0.39,0.89]
Schmandc 62 /1084 an/a7g . 41 0.60[0.43,0.84]
Eliasc 23271 407271 = 23 0.54(0.31,0.92]
Fratiglioni 129 /964 471238 e 37 0.63(0.44,0.91]
ScarmeasC 771891 1307881 —— 45 0.55[0.41 ,0.74]
wang 371338 86 /394 — 33 0.44[0.29,0 67]
Verghese 84 1382 40787 — 27 0.33(0.20,0.54]

Total(95%C1) 1733 121456 2574 121468 100.0 0.54[0.49,0.58] Valenzuela & Sachdev. Psychological

Test for heterogeneity chi-square=5562 df=32 p=0.006 Medicine (2006)

Test for overall effect z=-12.30 p<0.00001

12 510
Favours Protective Favours RF

f\D neAa
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Cognitiv t
.Lpocampal Volume eu 'ﬂopr'O‘tec’-;-O:0 -

m—— High LEQ
— =Low LEQ

# High Mental Activity: : 2900
LEQ 110.4 3.6% loss
2800
- /
uE) 2700 N .
é - M. 8.3%loss
DW-IVIen = = .\ T
LEQ 62.2 ] \{ .
§ 2500
2400
2300
Four Nations Collaboration _
2200 120.00
CFAS Study, UK Baseine L = line 3 Year
Washington Heights/North Manhattan Ageing Study, ices) i N (s and low dashed) LEQ groups o beline o Ine
NYC USA an vear ow-up. Error bars represent standard error of mean.

*p-value after covariate control for age, gender, hypertension, baseline
volume and total intracranial volume,
doi:10.1371/journal.pone.0002598.g001

ESPIRIT Study, Montpellier, France R ———

Memory & Ageing Study, Sydney Australia



e Methods:

— 170 volunteers who reported memory problems (mean age, 68.6
years), were randomized in 2 groups (6 months home-based program

sl e D szl g s

Ol p[lybILdI dLLIVILy, versus education and UbUdI Ldlt!)

 Results:
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— At 18 months, participants in the intervention group improve
nnintce Q0L (] _1 ‘)7 +tANN2A An tha ANAC_CAhoc
IJ nniLo \J.J/U ~1, o 7

— hA \iaarcl
LW . UJ’ UI Lilve Muwimo \.aUS, I Vel o

(95% Cl, -0.46 to 0.88) in the usual care group.

w

— The average improvement of 0.69 points on the ADAS-Cog score

compared with the usual care control group is small (but modest
amount of physical activity ).



e Methods:

— 818 partICIpants (mean age, 60 years) were randomized (800 pug daily
~mm | £ .n T o = T ar T - N B Y P Y S e
Ul al U IL dUIU Ul pldLTU] TUI O y&di o, 11 LT INCLHICHIdIIUDS.
Th A A'F'F A An o m~rAamsnitiira nAarfAriraneca arae ananaciivran Aac FlaAa AIFFArAnAAa
— 1T Tlicll VIl LURITIILIVE pPTlhivliiiglivc vwdo I11Cdouicu dos Liic aimerence

between the two groups in the 3-year change in performance for
memory, sensorimotor speed, complex speed, information processing

speed, and word fluency.
* Resuits:
— The 3-year change in memory (difference in Z scores 0:132, 95% ClI
0:032 to 0-233), information processing speed (0-087, 0:016 to 0-158)

and sensorimotor speed (0-064, —0-001 to 0-129) were significantly
better in the folic acid group than in the placebo group.



Synergic effect of diet and physical exercise
ested in cohort studies

sugg

Figure 2. Alzheimer Disease (AD) Incidence by High or Low Physical Activity Levels and

Mediterranean-Type Diet Adherence

Scores

—— High phiysical activity + high diet score
frange, 6-9)
——— Low physical activity + high diet score
(range, §-9) or high physical
activity + low diet score (range, 0-3)
- Low physical activity +low distscors range, 0-3)

Physical exercise+++
\1.,3 ny/ WE‘EK’
And mediterranean

diet

Low physical activity
And no mediterranean

18]
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5 0.24

3

8]
MNo. at risk

High + high 440
Loy + high or high + low 903
Lo + lows 487

1
2 - 5] 8 10

Time From Baseline, y

462 330 129 85 71
234 578 243 178 124
434 283 120 85 61

40
58

31

survival curves are based on Cox analysis. Low physical activity was defined as a median of O hours per week

of activity; high physical activity, a median of 1.3 hours per week of vigorous, 2.4 hours per week of moder-

ate, or 3.8 hours per week of light activity, or a combination thereof.



Can Mental & Physical
ExeraSg Prevent Cognitive
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oCross sectional and prospective cohort

| studies consistently identify both
« reduced risk of dementia and
» reduced rate of cognitive decline

- i iFmArvrTEnsles wilbhes Bswvwrs amsasassAs -
woaasdll]l IIIEHIVIHWGHEI ¥ TIIY 1IHY S :llHﬂH’:u i

 mentally and physically active pursuits
oOVer their lifetime, or
céven In late [ife
(Valenzuela & Sachdev, 2006a.b,c)




(> 1000 PARTICI PANTS).

Etgen 2010

Niti 2008

Singh-Manoux 2005

Lytle 2004
Pignatti 2002

- ..

Yaffe 2001

Laurin 2001

10

0.1

Odds ratio with 95% Cl



Ongoing prevention trials
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Recent trials Ongoing trials | Future trials
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Multidomain Ongoing tria

increased physical
activity + cognitive
training, + increased
social activity) +
intensive monitoring of
vascular and metabolic
risk factors.

Versus Standard health

roincaling at h
\-—Vull-)\-—lllla UL

6 nnintc aor maore
UHU'."-J Al 1IN A

at least one of the
CERAD criteria:

i) MMSE: 20-26
points ii) word list
memory task (3x10
words): 19 words or
less

iii) delayed recall:

75% or less

I\It!UlUpbYL.IIU og ical
Test Battery, and
Stroop and Trail
Making tests.

Neuro-imaging

Fam il aan 2 o e f o n Target Measures Ciilaimnde Ims ICI1
llll.t:l \H:III.IUII JUNVjTLLY mniyyrw
MAPT 1.Multidomain >70y Cognitive decline 1680 3y/5y
(cognitive training + Frail (FCSRT)
physical exercise+ Subjective memory IRM
nutrition) complaint PET-FDG
2. Omega3 Slow walking speed PET-AV45
3. Association Difficulties in IADL Biobanque
Multidomain+Omega3
Versus : PBO
FINGER 1.Multidomain aged 60-77 Cognitive 1200 2/7y
(nutritional guidance + dementia Risk Score impairment ;




Multidomain Intervention - ongoing

Intervention Target Assessment n FU
PREDIVA 1.Multidomain Age: 70-78 Incidence of 3534 6y

Intensive vascular care for  years dementia

elderly people by nurse

practitioners in general

practice

2. Versus : regular care
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Exa mp le of shar

European Dementia
Prevention Initiative

www._edpi.org

«FINGER Finnish Geriatric Intervention Study to Prevent
Coagnitive Impairment and Disability

- preDIVA  Prevention of Dementia by Intensive Vascular Care
- MAPT Multidomain Alzheimer Preventive Trial

| 8 \ \ = meat o M | g"""-::'.m-.'r';'*_.- -
=l PPy B -4 B e
HATICE Project (Edo Richard, Miia Kivipelto, Sandrine Andrieu)

— Healthy Aging Through Internet Counselling of the Elderly

V)

UNIVEREITY OF
EASTERN FINLAND

5 UNIVERSITY OF

B

P CAMBRIDGE

Université
Paul Sabatier

- !nserm

Ittt national
i s smtd ot do |8 rechucho mddioats

-

SEVENTH FRAMEWORK
PROGRAMME



Future prevention trials

Recent trials
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Future trials |

J

Ongoing trials

| A
I

Target: Younger ?

Duration: Longer ?




« Improvement in general cognitive performance,
attention, language, verbal memory, executive
function, visual perception and ADL

(Tsolaki et al, 2011. Neurodegenerative diseases)



1255 patients

547 were excluded

517 living in 30 no available
rural areas caregiver

708 were included, but

22 60 52 serious
died institutionalized || medical
problem

574 patients were included in 5 months follow - up

253 MCI

122 nPhTh | | 13 PhTh

39 combined

79 no therapy

321 MD

-7 nPhTh

41 PhTh || 114 combined

89 no therapy




+ CAMCOG (Roth Hu rt,
Tum, & Mouthjoy ?

+ MMSE (Folsteln et al , 1975)
* ROCF (Rey, 1941)

DDA

v RDIViI1 \vv ilson, Cock

Baddeley, & Hiorns, 1 8(;
+ RAVLT (Rey, 1958)

+ MoCA (Z. Nazreddine, MD
2004

+ Verbal Fluency

+ Alternating hand movement
(Luria, 19066

+ Luria 3 step (Luria 1966)

+ WCST (Berg, 1948)

+ TEA (Robertson, Ward,
1dgeway, Nimmo-Smith, 1996)

assessment

+WAIS - R (Wechsler, 1981)
+STROOP (Stroop, 1935)

+BNT (Kaplan, Goodglass, &
Weintraub, 1983)

+PPT (Howard, Patterson,

r\f\‘\\

19941

+BDAE (Goodglass & Kaplan,
1933)

+TRAIL MAKING A, B
(Armitage, 1946)

+GDS (Sheikh, & Yesavage,
1986)

+FUCAS (Kounti, Efklides,

Kazis, Tsolaki, &Klosseoglou
2002)

+FRSSD (Hutton, 1990)
+NPI (Cummings, 1997



Effectiveness of
Nonpharmacological Approaches in

Patients with Mild Cognitive T

Impairment. K

Tsolaki M, Kounti F, Agogiatou C, i M::::!:Eh =
an v

Poptsi E, Bakoghdou E, Zafeiropoulou

M, Soumbourou A, leolaldou E, DISBUSGS

Batsﬂa G, Slambam A, Nakou S, ” "‘"‘ =
Mouzakidis C, Tsiakiri A, Zafelropoulosl :
S, Karaglozl K, Messini C, Diamantidou = ===
A, Vasilogl giou M. s

- Neurodegener Dis. 2011; 8(3):138-45.
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Patients with MCI are stable
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Guidelines for primary and secondary
prevention

There is no treatment, no lifestyle, which
could have an effect in prevention or delay
of onset of different forms of dementia
until today.

Finally we wait results from 36 studies
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Prevention and new Technologies

How can technology provide the
kind of engagement that could
prevent or delay Alzheimer’s?




Possible Neuroprotective Mechanisms

Complex Mental Activities

1. Disease modification
2. Resistance to toxicity

3. Neurogenesis, synaptogenesis, angiogenesis

Volumetric differences in hippocampus

$

Functional Effects
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Management of AD-
219 CENTURY

PREVENTION

TREATMENT

INTERUPTION OF

FUNCTION PROGRESSION

SLOW

A 0~ 4

PROGRESSION
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Brief History of AD
Therapeutics

- 1906: Dr. Alois Alzheimer describes AD

- 1906-1970’s: General assumption that this is an unusual
and untreatable degenerative disease of middle age

1970’s: Cholinergic hypothesis suggests treatment strategy

1976: Dr. Robert Katzman editorial: The Prevalence and
Malignancy of Alzheimer’s Disease

1986: First positive (¢) treatment study (Dr. William
Summers)
1993: Tacrine is approved; 3 other similar drugs follow

2003: Memantine is approved, representing a second
therapeutic class for AD

2003 to 201 1: Nothing
2012: Immunotherapy phase llI2



Development of Alzheimer

Pharmacotherapy

ore-1980 1980s 1990s 2000s 2010s

Immunotherapy

1993 1997 2000 2001 2002
Relkin, ADAD 2006
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AD Progression

S

1
A

Abnormal | == CSF AB 4 I I |
=== Amyloid imaging I | I
“ FDG-PET [ 1 I
=== MRI hippocampal I | : /FDG-PET
‘é‘g;‘t}e : : I / X MRI hippocampal
= Cogritive performance : : I /VO o
=== Function (ADL
IRt ; . | CSFAB©
- I ‘ Amyloid Cognitive performance
: imaging
l 1 | Function (ADL)
| 1 | /
i
[ CSF Tau
/
I —
, 1 | —"
Presymptomatic | eMCI 1 LMCI ! Dementia

Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 2010); \23/ -246.




Cholinergic changes in Alzheimer’s

lﬁh“ﬁﬂ

.I Ulbt:dbt!
« In the cerebral cortex and hippocampus of
patients with AD

Decline in ChAT activity?
Decreased levels of AChE!
Increased levels of BUChE!

= Depletion of ACh-positive neurons in the

hacal farehrain' ecneciallvy in mn
WUAJIGUAL 1T\ W1 UALL T s \ahJI-J\-d\.-IUIIY I ERAY)

severe disease stages?
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1. Perry EK, et al. Neuropathol App! Neurobiol 1978;4:273—7
2. Whitehouse PJ, et al. Science 1982;215:1237-9
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| the treatment of dementia (2007)

FENS r
NO |

Alzheimer’s disease
ChElIs (rivastigmine, donepezil, galantamine, tacrine) at diagnosis

Memantine alone, or in combination with a ChEI, in patients with
moderate to severe Alzheimer’s disease

Insufficient evidence for the use of ginkgo biloba, anti-

inflammatory drugs, nootropics, selegiline, oestrogens, vitamin
E or statins

Parkinson’s disease dementia
ChEIs (rivastigmine is the only ChEI approved for PDD)

nci 1fFfFifinnt ovidoanroa fAar tho 11coa 'F maoam-anftina
i NSUITICIENT evidence 1or the use or memantine



Effects of oral ChEIs on cognition:

[} Meta-analysis of pivotal trials
=L Donepezil (10 mg/day) e i
Galantamine (24 mg/day) e i
Rivastigmine (6—12 mg/day) —e— i

6 -5 4 -3 -2 -10 1 2 3 4 5
Odds Ratio

a b
X v

Active Drug Better Placebo Better

Ritchie CW, et al. Am J Geriatr Psychiatry 2004:12:358—-69



LS Mean Change From Week 0
(Mixed Regression Model)

Donepezil
Delayed start

Donepezil in Mild and Moderate AD
-4 1 CIIT1 SIVUY \IVIIVIOER J5LUIC)
: Clinical
Double-blind : Open-label improvement
2 = i =
|
17 ' |
0 e e i i o T o e P e T Baseline
%%k
-1 |
i A\
2 7 | ‘\‘I - \Kl\ Clinical
3 4 I decline
e ! P =0.057
5 - ] [
: %
-6 1
1
=7 A - DOHEPEZ“ E *P < eOS; wkP < ,015 ‘
8 =i~ Donepezil delayed start ##%P < (001 between groups
3 1 1 1 ] I I
0 24 5|2 78 104 130 156
. Study Week
n=135 121 91 76 69 63 54
n=137 120 08 68 64 60 52

Winblad et al, Dementia and Ger Cogn Dis 2006



RIVASTIGMINE FOR

- Nine trials involving 4775 patients support that
rivastigmine appears to be beneficial for people with
mild to moderate AD. In comparisons with placebo

- - -
anlinlaA ajlagal=ia N &) & ajala [ ] Al & () ars (1= ()
J1T\JV A [ w w W

nanitive fuunction activities o
- w Al TGV 1} L™ ] e

severity of dementia with dai y ss 6-12 mg

- There is evidence that the lower dose smaller patch
IS associated with fewer side effects than the
capsules or the higher dose larger patch and has
comparable efficacy to both.

- Birks J., Grimley E.J., Iakovidou V., Tsolaki M., Holt FE.
- Cochrane Database 2009 Apr. 15 2009




Kaplan-Meier plot of time to nursing home placement in patients on oral

rivastigmine or donepezil compared with no ChEI therapy (control)

1.000

=)
©
N
u

Proportion of patients not admitted
to a nursing home
=)
00
U
o
F
i

Exelon oral

Aricept

Control

1200

0 400 800

Time (days)

Retrospective observational evidence from California Medicaid data
Singh G, et al. J Am Geriatr Soc 2005;53:1269-70

1600
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NICE-SCIE guidance on the

management of the dementias
(UK) (2006)

National Institute for
Health and Clinical Excellence

People with
md/moaerate) aementia

social care
institute for excellence

:—‘ Quick reference guide

Issue date: November 2006

Dementia

or all types should be
GqIvers 1€ Oopporcanity to
participate. i) a structired
group) cognitive
StimuIauon programime....

Supporting people with dementia and their carers in
health and social care

Proviaead. by, WOrKers with
tralning arnd sUpervision
... [FESPECtivVe) of any.

anti-adementia drug
received ...”
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Non-pharmacological intervention to Alzheimer patients
Takeda et al., 2012

ADL, activities of daily living; BPSD, behavioral and psychological symptoms of

dementia




DAY CENTERS If 7~ f7nc'-—c

x 4 Day Centers in Thessaloniki

x 1 for patients with moderate - severe dementia
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6" Question

New technology and

Patterns of lucidity: How can
technology help identify the
optimal times for an individual
with Alzheimer’s to conduct
complex household tasks or
inferact with others?
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® Complete Brain Workout

== I
dagr | S Gz

Verbal Numerical Spatial Memory

NMESmith

Tear

Code Word Stroop

Reqgistered to: 5, zafeiropoulos@alzheimer-hellas.gr Registration code: 01¥209-DYHIZR-FFYRUF-AG04CY -ZRBODX
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Alzheimer’s Support
















7" and 8" Questions

Late stages and technology

1 Safety: How can new technologies
add to or improve on existing safety
monitoring systems?
“Independence: How can wireless
sensor technologies support activities
of daily living? How can current
technologies be improved?
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Assessment-EEG

OQUD UiEirdpy

41 participants
VIIV > '
Once a week

1 Y2 hour
24 therapies




Participants

Experimental group
N=41

Control group
N=26

Gender M/F

A7/T 34

A4/122

Age (years)

68.78 (7.66)

67.23 (8.20)

Education (years)

11.41 (4.85)

11.30 (4.13)

28.34 (1.52)

28.03 (1.21)




Results

- Significant improvement

> ' (] A .‘iﬁ

nets (p=0.002)




Right parietal-occipital and right

frontal
before |after
0469 |0.344




PO3-FC6

P6-P8
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71 Psycho-education
o Support group (CBT)
o Family therapy

-1 Relaxation techniques

] / 4 \)I 0.|
¥ h
1 On line support groups /(%
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Welcome to this BigBlueButton Demo Server.
For help using BigBlueButton check out these
yideos.

Eival énwg pnaiveTe oTnv NAGTQOPUA YIG TIG
cuvopihieg. MNarare Opada Ynooripifng xar perd
Opada Ynoariping 1. Opwe avri va Eavanariosre

- Opada YnoorApiEng nnyaivers npog Ta kaTw oty
® AvoKOUPLOT OTUG BPNOKEVTKEG KOl TIVEVIOTTLKEG cuhlBa it o Bekdra o1 Bplowere nc Oylieg
E ZuveSpiwv.
jraie (s glerale

= X100pop

O
(&)
=N @ [ D]

Loy




9th Question

Social support: How can face or

audio rprngnlhnn 'I'prhnnlng\ll

wil W Wil W 1 W W W

provide real-time feedback

reminders and support for social
interactions?
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Theatre for our Caregivers
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Music Evening for Caregivers
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Development of Alzheimer

Pharmacotherapy

ore-1980 1980s 1990s 2000s 2010s

Memantine

1993 1997 2000 2001 2002
Relkin, ADAD 2006
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No treatment

Treatment symptomatic
Disease Modifying Agent
Combination Therapy
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Difficult to define and subject of much
debate

I Able to reduce the progression rate
- Effect on the physiopathological

P R el & ~— Y e B o WP W R
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- Able to have a long-lasting effect on
disability



AD Progression
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Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 201026:2394246.




Recent AD Trials: promising targets,

mostly negative trials

Negative Phase lll:
Xaliproden (neuroprotection)

Tramiprosate (amyloid anti-aggregation)

Tarenflurbil (gamma secretase inhibitor)

Rosiglitazone (metabolic, anti-inflammatory)

Leuprolide (endocrine)



A. In animals with AD

e Schenk D. Decrease
of Amyloid beta with
active immunization

e Nature 1999; 400:
173-177

9/9/2013
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MR [C-11]PIB PET [C-11]PIEB PET

oy University of Pittsburgh
s PET Amyvloid Imaging Group

Klunk et al., Annals of Neuroloqgy 2004
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Drug Name
Monoclonal Antibodies

Bapineuzumab (AAB-001)

Solanezumab (LY 2062430)

PF-04360365

MABTS5102A
GSK933776A

Gantenerumab
(R1450/R0O4909832)

Intravenous Immunoglobulin

Gammagard

Octagam
Active Vaccines

CADI106
ACCO001
UB311
V950
ADO1/ADO02

Sponsor

Janssen/Elan/Pfizer

Eli Lilly

Pfizer

Genentech
GlaxoSmithKline
Hoffmann-La Roche

Baxter; NIH Alzheimer’s Disease
Cooperative Study

Octapharma

Novartis

Pfizer

United Biochemical
Merck

Affiris

unothera

Characteristics
Epitope”

1-5 (free N- terminus)
13-28

3340 (free C- terminus)

NP
NP
NP

Fragment

1-6
1-7
1-14
NP

4

es

Isotype

IgG1

1gG2

NP

1eGl

ol
eve

Phase

1

1

lopm

7 W gy N

ment.

References

[1,53]; NCT00575055 and
NCT00574132

[37-40]; NCT00905372
[42,62]; NCT00722046

[43,63]; NCT00736775
NCT00459550
NCT00531804

[46]; NCT00818662
NCT00812565

[64]; NCT00795418
NCT00498602
NCT00965588
NCT00464334

[47];
NCTO00711139/NCT00711321
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Phase II: Neurology. 200
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Improvement

ADAS-Cog

Mean (+/-SE)

Change From

Baseline

Phase 3: Bapineuzumap Pooled 302/301
ADAS-Cog Change from

Baseline

—

. Placebo (n=925)
Bap 0.5 mg/kg (n=972
e - Bap 1.0
\ (n=307)
0 13 26 39 5 6 718

Weeks

Pla vs Bap 0.5 mg/kg p=0.793
Pla vs Bap 1.0 mg/kg p=0.842

10
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Johnson & Johnson, Pfizer and El1 Lilly studies of
5 years with 2 medications and 2400 patients.

The disapearence of B-amyloid (20 molecules)
With a cost of 270.000.000 $
NO RESULTS

Nature 04-09-12 (Callaway E., Alzheimer’s drugs take a new tack. 489:13—14
doi:10.1038/489013a)

~9 of 9 studies phase 11 with no results




BAXTER ANNOUNCES TOPLINE RESULTS OF
-I PHASE III STUDY OF IMMUNOGLOBULIN
FOR ALZHEIMER'S DISEASE

DEERFIELD, Ill., May 7, 2013 — Baxter International Inc.
(NYSE:BAX) today announced that its Phase III clinical study
of immunoglobulin (IG) did not meet its co-primary endpoints
of reducing cognitive decline and preserving functional
abilities in patients with mild to moderate Alzheimer’s disease.
The Gammaglobulin Alzheimer’s Partnership (GAP) study was
conducted by Baxter in collaboration with the Aizheimer’s
Disease Cooperative Study (ADCS), a clinical trial consortium
supported by the United States National Institute on Aging in
the National Institutes of Health.




|Is dementia too late to treat?

Neuropathology of AD in the dementia stage is characterized

h\l \'Allr‘lncr\l’nﬂfl nﬂ rnAnﬂanrn+lnn ”nA ||’rn\ln|’(|h|n nﬁllrnnnl
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loss

This stage may be too advanced in order to demonstrate
clinically relevant benefit with disease-modifying therapies
that do not also show symptomatic effects.

Non-clinical studies suggest immunotherapy with anti-amyloid
mAbs produces greater benefit with earlier intervention.

33
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AD Progression

S

1
A arly Prodroma
Abnormal | == CSFAB
=== Amyloid imaging

imaging

| |
I I I
= FDG-PET | [ I
=== MRI hippocampal I | : /FDG-PET
e : : I MRI hippocampal
—— CSF Tau / \ /
B e e s P | I | /folume
] \.,Ugllll.l Y PUI 1UI IIIAlILT I I I
=== Function (ADL
( ) : / ! CSFAB 4«
. i Amyloid Cognitive performance
|
[
|

/

/Function (ADL)

| CSF Tau

Normal P> Time

Dementia

®!
e
r
=
£
—

Presymptomatic

Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 2010:6:239-246.
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Current Phase |l Predementia

AD Trials

fggf: menal - pvs-708163 ACC-001 T;{;‘(’) el Gantenerumab
Sponsor Bristol-Myers Squibb Pfizer, JANSSEN Sutter Health Hoffmann-La Roche
AD stage Prodementia AD Early AD Amnestic MCI Prodromal AD
Sample size 270 108 50 360

Clinical Memory complaint Reported change in Petersen criteria of Caregiver reported
criteria cognition aMClI (=domain) decrease in memory

MMSE 24-30 CDR=0.5 over 12 months

. MMSE =25
WMS Logical Memory or MMSE 24-30 MMSE =24
FCSRT Global CDR=0.5

Not AD dementia Not AD dementia
Biomarker CSF Positive AD amyloid- No moderate or Amyloid PET
criteria PET scan severe cortical or

_ A
Vs §

— or t-tau/A B 42 =0.39

CT or MRI scan consistent

with AD

hippocampal atrophy




CSF FINDINGS have 50-70% of patients with MCI
PET Fibrillar beta amyloid 40-70%

Both examinations suggest the MCI patients who wiil progress
to AD De Mayer G 2010

Biological markers of beta Amyloid: A CSF, A PET

Biological markers of brain injury: Tau CSF, atrophy in
hinnaocamniig FDG PET

lllt’l’u‘wulllt’ & T 9 A A/ A L. N

: There is a blg need for early dmgnosns E




MRI 3T

Neuropsychological Battery (Three
hours)

EEG, ERPs

CSF
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Advancing science and treatment of Alzheimer's Disease
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A new nutritional

approach targeting
Synapse loss

NUTRICIA

Souvenaid
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* Souvenaid, a multi-nutrient drink, hypothesis driven

 Based on 10 years’ pre-clinical work

Fortasyn™ Connect Targeted to

Various international pre-clinical research consortia
Including Lipidiet, LipiDiDiet, Dementia, Neuronutrients
Dr Kiliaan, Professor Soininen, Professor Hartmann



' 28 sntes

ADAS-cog
MMSE 14-24, stable on AD drugs
48 sites

NTB + EEG / MEG
MMSE > 20, drug-naive
27 sites

NTB + MRI / CSF
MMSE > 24, drug-naive
13 sites

Souvenir |: thls project receives funding from NL STW i : "
Souvenir Il rl'hls project receives funding from the NL Food & Nutrition Delta project, FND N° 100q13
LipiDiDiet: thded by the EU FP7 project LipiDiDiet, Grant Agreement N° 211696 3



Alzheimer’s
O
Dementia

Alzheimer's & Dementia 6 (2010) 1-10

Efficacy of a medical food in mild Alzheimer’s disease: A randomized,
controlled trial

Philip Scheltens™*, Patrick J. G. H. Kamphuis®, Frans R. J. Verhey®, Marcel G. M. Olde Rikkert?,
Richard J. Wurtman®, David Wilkinson', Jos W. R. Twisk®, Alexander Kurz"

Very good safety and tolerability profile:

Expected nutritional and biochemical changes

= Paper # 1 — Published
Significant effect on end point 1 Memory (WMS-r)

No effect on end point 2 Cognition (ADAS-cog)
Baseline as predictor

Additional analysis on subgroups and behaviour:

- Cognition in subgroup of moderate AD = Paper # 2 - published
- Effect on BMI = Paper # 3 - published
- ADL in low BMI subgroup = Paper # 3 - published

- Memory effect in very mild AD = Paper # 4 - published



Souvenir ll: Effect of Souvenaid

Significant effect on NTB memory
domain score during 24 weeks (p=0.023)

== Souvenaid =¢= Control

o

R

w
|

0,15 ~
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NTB memory domain z-score
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Souvenir II: Statistical analysis re-run by Rush Alzheimer’s Disease Center
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* Souvenaid improves memory during 24
weeks in mild AD patients

* Very positive safety profile

* Very high adherence



Principal investigator: Professor Hilkka Soininen, University of Eastern Finland,
Kuopio, Finland

Multi-country, multi-centre study (13 sites in The Netherlands, Germany, Sweden
and Finland)

NA AMdmimblie rmim Ao mdd mmmb vl add L]l 2ia INN mmmem ] n ssvible mvm A ] AT
LA=MUILILTLS Talldultiined, CONLoucda uiat i ouvu pcuplc willl proudruliiat AV
Eligibility:

— Prodromal Alzheimer diagnosis (Dubois et al, 2007)

— MMSE 2 24

Outcome measures:
— Primary: z-score of a Neuropsychological Test Battery
— Secondary: Progression to AD, functional (ADCS-ADL) nutritional biomarkers, safety
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— Biomarkers: CSF and MRI
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Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 2010); \23/ -246.




Rivastigmine and dose-depended results
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The best pharmacokinetic profil with rivastigmine

Q

I = = 4.6 Mg/24 h (5 cm?) rivastigmine patch
== 9.5 mg/24 h (10 cm?) rivastigmine patch
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"Mercier F et al. Curr Med Res Opin 2007;23(12):3199-204. 2Novartis, data on file.




Participants

‘Evapén apXIKAG avoIKTAG ¢AoNG HE
9.5 mg/24 h rivastigmine patch (N = 1584)

l

Tuxalomoinon acBevwyv Tou emdaivwdnkav yia Tnv
giocodo Toug oTn SITTAR TUPAR @aon (N = 567)

v \ 4

13.3 mg/24 h rivastigmine patch (N = 280) 9.5 mg/24 h rivastigmine patch (N = 287)
26.1% diEkoypav (N = 73) 28.9% digkowav (N = 83)
Aoyol diakoTAg: Adyol diakoTrig:
AEs (n = 28) AEs (n = 33)
©advartol (n = 3) Odvarol (n = 5)
Mn ikavotToINTiké BepatreuTiké atroTéAeopa (n = 13) Mn ikavotroIinTiké BepatreuTikG atmmoTéAeopa (n =
ATTokAICEIG aTTO TO TTPWTOKOAAO TNG PEAETNG (N = 3) 13)
Agv emireuxOnke follow-up (n = 6) ATTOKAIOEIC aTTO TO TTPWTOKOAAO TNG PEAETNG (N = 5)
Atroxwpnaoav armo Tn JEAETN (n = 17) Aev etireuyOnke follow-up (n = 4)
AlodIKaoTIKG TTpopAAuaTa (n = 2) Atroxwpnoav armo Tn peAétn (n = 20)
KatdoTtaon acBevoug dev eméRaAe TAéov Beparreia (n = 1) AladikaoTikd TTpoBAfuarta (n = 3)

A4 v

73.9% completed the study (N = 207) 70.7% completed the study (N = 203)
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. -37 == 13.3 mg/24 hrivastigmine patch (n=264) Clinical

(:Cé B 9.5 mg/24 h rivastigmine patch (n=268) improvement
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[TT-DB, Intention-To-Treat double-blind; LOCF, Last Observation Carried Forward; ADAS-cog, Alzheimer's Disease Assessment
Scale—cognitive subscale; LS, least-squares; error bars represent the standard error of the mean; *p = 0.027 13.3 mg/24 h
versus 9.5 mg/24 h patch. P-value based on an analysis of covariance (ANCOVA) model adjusted for country

and baseline ADAS-cog score.



Summary drug treatment

 AD is a multifactorial disease
 There is a need for
DISEASE MODIFYING DRUGS

— With different modes of action and perhaps also individualized
regimens

A,B Tau AnoE Chol Inflam 0S

.........

* In parallel, there is a need for EARLY
DIAGNOSTIC TOOLS / BIOMARKERS



 This disease touch the button “delete”
of the rnmnllfpr of our life |

We have something to do. We are all
candidates..



The patient with
dementia suffers.

We have to do
somethmg for him

today
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« Considering the increased knowledge on AD

causes and treatment possibilities during the last
30 years - even though many trials lately have
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but.....

MORE RESEARCH IS NEEDED!
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Thank you for your attention



