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Number of demented people in the world

4.6 millions of new cases of dementia by year
1 case every 7 seconds
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Lancet. 2005 :366:2112-7



Projected increase in numbers of people with dementia, by world region
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Rate per 1,000

Prevalence of dementia:
The Framingham Study 2375
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Prevalence of dementia increases with age

Prevalence of dementia (%)
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® Noocog Alzheimer (AD)

m Ayyswomn avorx (VaD)

m Avowr pe sopatie Lewy (DLB)

m Nooog Parkinson pe avorx (PDD)
m Metwnoxgotopien avore (FTD)

m Avootpedipueg voLeg



Perhaps the earliest clinical description of
vascular dementia comes from Thomas
Willis, whose careful attention to the
cerebral vasculature led to his description
of the circle of Willis in 1684.

Under the heading “A palsie often
succeeds stupidity, or becoming foolish,”
he relates the following:

| have observed in many, that when, the Brain
being first indisposed, they have been
distempered with a dullness of mind, and
forgetfulness, and afterwards with a stupidity
and foolishness, after that, have fallen into a
palsie, which | often did predict.




Historical Overview

Binswanger (1894) and Alzheimer (1895)

proposed a concept of “arteriosclerotic brain degeneration”



AITEIAKH ANOIA(VAD)

O o6poc ayyelakr avola TeEPLypaPel avola €
artiog eykepaioayyeroknc vocou(CVD) yevika
KOl EYEL AVTIKOATOGTI|GEL TOV OPO
TOAVELLPPOKTIKT] (VO1Q, OEOOLLEVOL OTL TA
TOAAOTTAG ELQPAKTA OEV. EIVOL T LLOVOLOIKT)
aLTIoAOYi



O oOpoc ayyeraki] avola ouyva- YPNOLLOTTOELTOL Y10 VO
MEPLYPAWYEL KOTUOTAOELS TTOV £XOVV WIKPT OYE0T LETALD
TOLC.

A0QOPETIKEC UITIEC 00N YOVV GE O10LPOPETIKE EIOT)
EYKEQUAMKAOV PAaPdv IE O10QOPETIKEC KAIVIKEG
EKOMAMOELS Kl yuyoloyikd eAisippnato. Eva
VOTOOTOOTO KOUUATL TG 01dyveonc Oa npéne va Eival
L1 OLEVKPIVIOT] OE OYECT UE TNV ouTia, aqov 1 Depameio
CLQOPE TNV VIOKELLEVT) CITid



H xiipoxka woyopioc Hachinski

Emnewrn n AD Bsmpeitor 1 peyoalvtepn aitia avolog ta
Kpunpwa wov ovartuydnkayv Ppaciomkav oin vooco AD
OV TPOTVITO AVOLUC.

H AD eivon owopopetikn) and v VAD
YPTCLLOTOLOVINS KAIVIKA YUPUKTTPIOTIKG TTOV
Oe@peitar OTL avTovaKAODV OYYEIOKOVE TUPAYOVTES
KIvOoOVOoD, ayYEwoKd cuopuPapota Kol TiC EKONAMOELS TNE
OUCTILATIKTIC KOl TNC EYKEQUAOAYYEWKTG VOOOV. AVTA
TO OTOLYELC K@OIKOTO10VVTOL LLE TNV KAILOKO 10y apiog
Hachinski



DSM-II (1968), the term “arteriosclerotic brain
degeneration” was modified to “ psychosis with
cerebral arteriosclerosis

Hachinski (1974) proposed the term

and the original

Hachinski Ischemic Score (HIS)
providing criteria for diagnosis of
vascular dementia.




BaBuoAoyia ioxaiyiag kara Hachinski(1)

Argviow evapln
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Eonaka vevpoloyika onusio

Eonuukd vevpohoyikd COUTTORUTO
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BaOpoioyvia wyapioc kata Hachinski(2)

ZOUOTIKA EVOYATLOTO |
Zuvononuoatikn akpateid 1
Ilotopwko YméEptaong 1
Iotopiko epgpaxtov 2
20V000C apTPLocKADPTIVO) |
Ectiokd vevpoloyikd svprjpota 2
Eotioka vevpoloyukd onueia 2

BoBpohoyia: >7=VAD, <4=AD, 5-6 AD pe CVD



Awagopég petalv VAD ka AD

XapoKTNPIOTIKA VAD AD

‘Evapén EOQVIKT] Babaio

EEeMin AOKOUAVGELS 2OVEYNG

Baowopa Mikpa cupopeva DVGLOAOYIKO pHEYPL
Prjpata TPOYMPTLEVEL OTUOLH

Kapoloayyeiokr) Yroapén mopayoviov | Atyotepo cuyva,

KOTAGTOOT) KIVOUVOL, ELPPAKTO | KUPIOE OTIC IEIKTES

OVOLEC
Evpnuata otnv [ToAhamAa epepoxta | Kavéva, atpogia

QTTELKOVIOT)




Eitvort 0 6801006 TT10 GLYVOG TOTTOG &voLag PTavovTag To 10-
20% ot B. Apepun »ou v Evpwnn

H extipopevy emintwoy g VaD etvor petad 1,2-4,2% oe
atopo >65 etwv- atnyv Evpwny €yet vmoloyierel oto 1,6%

H enintwor avgavetar pe v 10000 THG MMHING %ot PTAVEL
ato 3,6% Yy Tovg avTEes xur 6to 5,8%0 ya TG yuvaineg >90
ETWY
> rov Kavada vmoroyiletor 2% oe atopo 65-74 1wy xou
13,7% oe atopor >85 ety



2€ ETTIONMIOAOYIKI) EPEUVA TTOU E£YIVE OE
NAIKIwpEVoug 85-eTwv oto Gothenburg oTnv
20unoia, n avola AyyEIOKKG AITIOAOYIOG
QVTITTPOOWTTEUEI TO 47% TOU GUVOAOU TWV
TTEPICTATIKWY AVOIOG

Skoog et al 1993



- == ~— Presumed causal pathways
Subclinical vascular braindisease | ... > Associaton pathways

lschemic neuronal dysfunction,

subcortical small vessel disease,
slent or strategic infarcts

' cerebral microbleeds

Vascular risk factors
Hypertension, diabetes mellius, K
dyslipidemia, smoking, excessive » Dementia

alcohol use, obesity, physical inactivity,
hypoperfusion or emboli due to atrial
fbrilation, congestive heart failure

R s i il i Al it e i e e

Clinical vascular events
(stroke/TIA)




Hypertension and cognitive decline - Longitudinal studies

References n Age at baseline Follow up Correlation
(years)
Wilkie 1971 202 68 10 years Cognitive decline
Elias 1993 1702 55-88 12-14 years Cognitive decline
Launer 1995 3735 50 20-28 years Cognitive decline /dementia
Starr 1997 603 > 69 4 years Cognitive decline
Kilander 1998 999 50 20 years Cognitive decline
Swan 1998 717 45 25-30 years Cognitive decline
Tzourio 1999 1373 59-71 4 years Cognitive decline
Knopman 2001 10 963 47-70 6 years Cognitive decline
Kivipelto 2001 1449 53 21 years Dementia
Reinprecht 2003 186 68 years 13 years Cognitive decline
Piguet 2003 377 > 75 years 6 years Positive correlation
Qiu 2003 1270 81 6 years Dementia
Whitmer 2005 8 845 44-44 30 years Dementia
Luchshinger 2005 1 138 76 6 years Dementia




Mini Mental State Examination (MMSE)

the most frequently brief cognitive validated test, 30 questions=score/30

e Orientation
— In time (year, season, month, day, date) /5
— In place (name of hospital, town, department, area, floor) /5

* Learning memory (repetion of 3 words) /3
e Calculation (serial subtraction of 7 from 100) /5
— Spelling 5-letter word backwards
e Recall memory (recall of 3 words) /3
« Language : naming of 2 objects (pen, watch) /2
e Repetition of sentence /1
e Praxia : Follow 3 stage command /3
* Reading sentence and obey /1
e WWriting a sentence /1
« Copying a figure /1 Suspicion of dementia : Score < 24



2.418 aocBeveic nAikiag °60 eTwyv
Méoco okop MMSE=29
*1 €1o¢ follow up

NEa TrepioTaATIKA Avolag (0TTwg opileTal cav okop MMSE <23)

placebo O¢parTreia

21 11

7,7 11000 €Tn-ac0Oeveig 3,8 /1000 £éTn-aocBeveig
' p=0.05 |

Forette et al 1998



H BaAoapravn BEATIOVEI OCUVIOTWOECG TNG YVWOIAKNG AEITOUpYiag

2TO)0C:

Mpogik acBevwv:
ZyedIaouog
HEAETNG:

Ocparneia:

AmoreAéopara:

o€ NAIKIWpEVOUG aocBeveic pe AY

Na ouykplBouv ol erdpdoelg NG PAAoapTAVNS Kal TNG evaAarpiAng otn dLacToAIKN
aptnpLakn rieon (DBP) (10 tehikod onpelo: petaBoAr) otnv Al ano v Evapgn) kal ot
YVWOLaKn) Aettoupyia pe Baon v eugpddela AGyou, TO TPOTIOMOINUEVO TEOT OVOLATOAO-
ylag g Bootwvng, To TEOT avauvnong, avakAnong Kat avayvwplong oelpag AEEewv

144 nAkuwpuévol aoBeveig Tuxatonompévol (NAkiag 61-80 eTwv) e NMa-€ng-HETPLA 18L0-
nabn Yneéptaon (DBP = 95mmHg kat < 110 mmHg)

18 eBdoAdWY, TIAPAMNAWV-OUABWY, TIPOOITTIKY], TUXALOTIOINUEVT], AVOLKTHG-ETIKETAC,
TUpAoU TeAIKOU-ONelou peAETN, mephapPfavouoa pia 2 efdopddwy rnepiodo kaBapong

BaAhoaptdvn 160mg anag nuepnoiwg (an) 1) n evakarnpiAn 20mg an xopnyoupeveg TO
npw( dev eruTpendTav ouyxopnyoulevn avTl-UnepTaotkn Bepaneia

® H BaAoaptdvn eledvioe avidtepe Lelnoelg ™S Al and v évapn CUYKPLTIKA [e TV

evaharpiAn (eAdttwon DBP: -13.7 €vavtt -10.9 mmHg, p=0.001, eAdttwon Arll: -18.6

gvavtl -15.6 mmHg, p=0.01)

* O1 aoBevelg nou BepanelBnoay pe Bakoaptavn al\a xwplg evakarnpiln epeavioav

BeATIWOELG 0T YVWOLAKN Aeltoupyla:

0 H Bahoaptdvn BeATiwoe ONAVTIKA TO AMOTEAEOUA OTO TEOT UVIHNG OElpdC AéEewv
gvavtl NG evaAarnpiAng (+11.8% €vavtl +0.9%. p<0.05 gvavtl evapéng, p<0.01
gvavtl evaianpiAng)

o H Bahoaptdvn BeATiwoe ONPAVTIKA TO AMOTEAECUA OTO TEOT AQVAKANONG OLIPAG
AEEewv Evavtl g evahanpiAng (+18.7% €vavtl +3.0%. p<0.05 €vavtl Evapéng,
p<0.01 €vavtl evaAanpiing)

® To mooooto AE rjtav eAAxI0Ta WKPOTEPO e TN BahoapTdvn ano v evalarnpiln (6.8%
gvavtl 12.6%, p=NS - un OTATIOTIKA OTAVTIKO)
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DIOVAN is More Effective than Enalapril at Improving
Some Components of Cognitive Function

16-week study in patients aged 61-80 years
221 156 15.7

20 - ® DIOVAN 160 mg od (n=73)
18 - B Enalapril 20 mg od (n=71)
16 14.11 13.96

Mean score
—_—
o
[ |

Verbal Boston Word list Word list Word list

fluency naming test memory recall recognition

*p<0.01 vs enalapril
| p<0.05 vs baseline
( NMOVARTIS Errorbars =SD Fogari et al. Eur J Clin Pharmacol 2004;59:863—-8



PROGRESS trial

Patients with prior stroke, ACEI +/- diuretic or placebo

Dementia et cognitive decline

Events Favours Favours Odds ratio

Active  placebo active placebo (95 % CI)
Dementia
With recurrent strokes 43 65 u 0.66 (0.40-0.87)
Without stroke 150 152 — 0.99 (0.78-1.24)
Combination therapy 106 136 L] 0.77 (0.59-1.0)
Total 193 217 — 0.88 (0.72-1.08)
Severe cognitive decline
With recurrent strokes 43 88 = 0.65 (0.39-0.79)
Without stroke 233 246 —H 0.91 (0.78-1.10)
Total 276 334 L 0.81 (0.68-0.88)

Tzourio C et Al Arch Intern Med

. 2003;163:1069-75.

1.0

|
2.0

Odds ratio



Imperial College
London

The HYpertension
INn the
Very Elderly Trial

N. Beckett, R. Peters, A. Fletcher, C. Bulpitt
on behalf of the HYVET committees and
investigators

fi——
)
I MYPERTENSION IN THE VERY ELDERLY TRIAL
TR

ClinicalTrials.gov: NCT00122811



The Trial:

S
’ ‘ — VE- |
-
NYPERTENSION IN THE VERY ELDERLY TRIAL

International, multi-centre, randomised double-blind placebo controlled

Inclusion Criteria:

Aged 80 or more,

Systolic BP; 160 -199mmHg
+ diastolic BP; <110 mmHg,
Informed consent

Primary Endpoint:
All strokes (fatal and non-fatal)

Exclusion Criteria:
Standing SBP < 140mmHg
Stroke in last 6 months
Dementia

Need daily nursing care

+ Perindopril 4 mg

I + Perindopril 2 mg

I Indapamide SR 1.5 mg

_ Placebo Target blood pressure
150/80 mmHg
Placebo
|
+ Placebo |
+ Placebo

|

| | | | | | | | | |

| | | | | | | | | |

M-2 M-1 MO0 M3 M6 M9 M12 M18 M24



New dementia cases in the

study

——— Active 1-5 mg indapamide (2—4 mg perindopril)
p=0-21; HR 0-86 (95% Cl 0-67-1-09)

14 —

10 —f

Cases per 100 patients

=

Number at risk 3336 2948 1681 798 433 294
Incident cases O /0 151 184 200




The meta-analysis
HYVET + 3 other similar studies

Active (Nfn)  Placebo (N/n) Hazard ratio (95% Cl)

PROGRESS RRY 3051/193 3054/217 0-89 (0-74-1-07)
Syst-Eur RR!® 1238/11 1180/21 050 (0-25-1-02)
SHEP RRM 2365/37 237144 0-84 (0-55-1-30)
HYVET RR 1687/126  1649/137 0-90 (071-113)

Combined (ra ncom '| 0-87 (0-F 6-1-00 '|

Cochran (=2-409: p=0-491
Test for overall effect; p=0-045
-5 10 20

Fawvours treatment Favours contral

The Lancet Neurology, 7, 683 - 689,
2008



Use of
angiotensin
receptor
blockers and
risk of
dementia

Nien-Chen Li,
BMJ 2010

Alzheimer's disease
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Fig 1| Survival function for incident Alzheimer's disease and
incident dementia in study cohorts
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SCOPE: dedopéva Tou avaAubnkav atrd 4.937

aoOeveig
4.964 TuyalotToInMEVOl AOOEVEIG
ESaipédnkav
13 ToI6TNTA BESOUEVWV.
14 @apuaKa EKTOG HEAETNG
2.477 okéhog Atacand 2.460 okéAog eAéyxou
6 atrwAeieg atro follow-up 2 atrwAeigg atro follow-up
2.477 di1aB<ocipol 2.460 d100£oc1pOl
via ITT analysis via ITT analysis

Lithell et al, J Hypertens 2003




2UXVOTNTA ONMAVTIKAG YVWOTIKAG EKTTTWONG KAl
Avoia

Ap16u6G aoBevwy (oupBaparta ava 1000 £€tn aobBeveig)

Atacand Control p value
2NHUAVTIK YVWOIOKA 113  (13,5) 125 (15,2) >0,20
EKTTTWON (n=2.416) (n=2.409)

Avolia 62 (6,8) 57 (6,3) >0,20
(n=2.477) (n=2.460)

Lithell et al, J Hypertens 2003




MMSE okop oTnv évapgn Kai oTnv OAOKARPWOT TNG MEAETNG

‘Evapin TeA. emiOK. MeTaoAn (adjusted)

Atacand Control Atacand Control Atacand Control
(n=2.417) (n=2.409)

MMSE okop, 28,5 28,5 28,0 27,9 -0,49 -0,64
M.O

Alo@opég avApETa OTIC AYWYEG WG TTPOG TV HeTAaBoAR Tou MMSE okop
(adjusted)
mean 95% CI p-value

MMSE 0,15 -0,08 ; 0,38 0,20

Lithell et al, J Hypertens 2003




Cochrane Meta analysis

BP lowering in patients for prevention of dementia

Review: Blood pressure lowenng in patierts without prior cerebrovascular disease for prevention of cognitive impaimert and demertia
Comparison: 01 Ingidence of dementia
Outcome: 01 Number of cases of dementia

Study Active treatment  Placebo Odlds Ratio (Fized) Weight ~ Oddls Ratio (Ficed)
nil nil 05% Cl (% 05%Cl

SCOPE 2003 272477 5712400 . B 3 108 [075, 156]
SHEP 1901 1305 437! — %I 0S4[054, 131
Syst Bur 1007 172885 2y 8 0A0[024, 109

Tatal (5% CI) T 7508 L g 0.89 (069, 1.16]
Total events: 110 {Active treatmert), 122 (Placeha)

Test for heteragenetty ehi-square=3,04 df=2 p=0.18 F=45.1%

Test for overall effect =0 87 p=0.4

| | | | | | |
o102 0s o112 o0
Favours active treat Favours placelo

Cochrane Database Syst Rev. 2006 Apr 19;(2):CD004034.




MeAETN MOSES

Noonpotnta Kal OvnoiyoTnta peta atmo AEE
EmrpocapTtavn évavTi NiTpevdITTivng
otn AguTepoyevn TTPOANYN
(MOSES)

Y1roleon:
2 & UTTEPTOOIKOUG aoBeveic pe rponynBev AEE,
n ETpoocapTtdvn Oa TTPETTEI VA €ival TTIO ATTOTEAECUATIKI ATTO
™n NiTpevOITTivn
OTN MEIWON TNG EYKEPAAOAYYEIOKNAG & KAPOIAYYEIAKAG
voonpoTNTAG Kal OvnoIJOTNTAS YIA TO idI0 AVTIUTTEPTACIKO
ATTOTEAEO A




2KETTTIKO TNG MEAETNG

e N N

N\

MeydaAog Kivduvog UtToTpoTriiG HETA aTTO £éva AEE
Avaykn KaAUTEPNG BEPATTEUTIKAG AVTINETWTTIONG TWV acBevwy pe AEE

YTrapXouV AiYEG CUYKPITIKEG MEAETEG TTOU VA ETTIKEVTPpWVOVTAI oToug AYA
EVAVTI TWV GAAWYV OI100£01IHWYV AVTIUTTEPTACIKWY Q@APHAKWYV

Y1rapxouv Aiyeg Tpoo@aTeg NEAETEG Yia TRV TTPOANYN Twv AEE
Y1mrapxouv mTpooBera opéAn otoug AYA ;
MNari n eTrpoocaptavn ;
=  Meliwvel aroTEAECHATIKA TN CUCTOAIKN apTnelakn Tieon?2
= "Exel amodeix0ei 611 peiwvel Tn SpaoctneidétnTa Tou N3
= Meiwoe 10 deutepoyevég AEE oe treipapartiko povréAot
MNari n vitpevoITrivn ;
= Mceiwoe onpavTikd Tov Kivduvo yia AEE otn peAérn Syst-Eurs6-

1. Sega R. Blood Press 1999;8:114-121; 2. Gavras |, Gavras H. Pharmacotherapy 1999;19:102S-107S;
3. Onhlstein O, et al. Pharmacology 1997;55:244-251; 4. Barone FC, et al. Cardiovasc Res 2001;50:525-537;
5. Staesson JA, et al. Lancet 1997;350:757—764; 6. Forcette F, et al. Arch Intern Med 2002;162:2046-2052.



TeAIka onueia acloAdynong

v NMpwTtelovV TEAIKO onpEio:
= H ouvoAikl BvnoIuoTNTA KOl 0 CUVOAIKOG apIOudG Kapdlakwy
KOl EYKEQOAIKWY CUHBANATWYV
v AguTtepeUovTa TEAIKA onueEia:

=  AAAAQyR 0TN VONTIKA KOl AEITOUPYIKA IKAVOTNTA TWV aCOevWY
(Barthel Index and Rankin Scale)

* Ta i MEPOUG OTOIXEIO TOU TTPWTEVUOVTOG TEAIKOU ONUEioU

v Méon didpkeia TTapakoAoudnong:

= [lepitrou 2.5 Xpovia



MMSE, Rankin Scale,Barthel Index

Empoocaptav NiTpevOITTiv

n n
MMSE (néco okop) 25.6 25.5
Tpotrotroinuévn Rankin Scale 1.4 1.5

Barthel Index 88.8 88.1




Observational Study on Cognitive
function And SBP Reduction (OSCAR)

Objectives

e To evaluate the impact of eprosartan-based
therapy on cognitive function.

 In a large, international

e Observational, longitudinal study (with a duration
of 6 months)




Inclusion criteria

« Male or female patients aged >50 years
* Newly diagnosed hypertension (SBP >140 mmHg)

* Able to receive Eprosartan based therapy

— Untreated hypertension

— Treated hypertension
» Lack of efficacy
 Lack of tolerance of previous antihypertensive medications

Fundam Clin Pharmacol. 2007 Apr;21(2):199-205.



Objectives

 The primary efficacy criteria :
— mean absolute change from baseline of MMSE score
— mean absolute change from baseline in SBP

* The secondary efficacy criteria :
— the relationship between SBP and MMSE changes



Systolic Blood Pressure (mm Hg)

RESULTS
SBP change

(Mean SBP change = - 25.8+14.1 mmHg )

180 - 161.9
160 -

140 -
120 -
100 -
80 -
60 -
40 -
20 -

0 -

136.1

p<0.001

Inclusion visit Final visit



RESULTS
DBP change

(Mean DBP change = - 12.219.1 mmHg)

= 100 93.1

£ 80.8
E 80

o

=

g 60

(a

T ]

g 40

(a1

2 o

= p<0.001
(7))

©

o 0

Inclusion visit Final visit



MMSE absolute change
(Mean change =+ (0.81)

27.9

28; D < 0.0001
27.8

27.6
27.4+
277.27

277
26.8

26.6-

inclusion visit final visit



Relationship between MMSE change
and SBP at final visit

after adjustment for age, gender, SBP and MMSE at baseline
1 -
0,9 1 p<0.0001 for overall test

MMSE Absolute Change
o O O O O O O
N O » O O N O

L <
=N
|

o
l

< 140 mmHg 140-159 mmHg 2 160 mmHg SBP
at final visit



MMSE Absolute Change

Relationship between MMSE absolute
change and DBP at final visit

after adjustment for age, gender, DBP and MMSE at baseline

0,9 -
0,8 -
0,7 -
0,6 -
0,5 -
0,4 -
0,3 -
0,2 -
0,1 -

p<0.0001 for overall test

< 90 mmHg 90-99 mmHg > 100 mmHg DBP
at final visit



% OEPUTELN TOV TOPAYOVTMOV KIVOUVOD
(A.Y, Awatapayéc Avmwoitov, KM, O.E.M,
XA, Kanviepa, Yrepopokvotiveuio)

% Ogpamela NS Mepovouivng XveTtoAKIS
Yréptoong otovg Hukiopévoug,

% IIpmTOoYEVIIC KOl AEVTEPOYEVIS TPOANY
Tov AEE

roratia @t al “ The pravaention of demantia with antinyperiansive traatmant
New evidaence from the Systolic rlypertantsion in 2uropa”
Arch Int Nad 192, 2002



% AyyeloKn Avola €tval pio
npoiaupavonuevn vococ.

% IIp0000g £xElL Yivel TOGO 6TV
OLOYVOGTIKI] TPOGEYYLGT 0G0 KOl TNV
Oepameio TS VOGOV, EVO OVAAOYO NE TIS
OOES TMV VYIEVOUIKOV CVGTNUATOV O
APENEL vo. ToPOOVY nETPa Yo T
OVTLUETOTLON TN,
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