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El iniclo

¢
\

* 1894 Biswanger A,
> .

— Describe patologia c
* Infartos pequenos subcorticales

« Severa desmielinizacion de sustancia blanca y
centros ovales

* Infartos subcorticales




* 1896 Kraepelin

— Divisidon de demencia:
 Forma senil
« Demencia ateroesclerotica

1907 Alois Alzheimer

— Descripcion del 1 caso
« Augusta E. (51 anos) :
» Kraepelin la diferencio de la demencia senil




Evolucion historica

1894

1896 Kraepelin

1907 Alzheimer
A

Enf. de Alzheimer

Grupo de Roth E .
1968 .

Newcastle j -
. i

Enfermedad de Alzheimer
\

ateroesclerotica

Demencia vascular
/

Siglo XXI



Factores de riesgo vascular y
Enfermedad de

Luchsinger, J. A., Reitz, C., Honig, L.
Steven, Mayeux, R. Aggregation
and risk of incident Alzheimer d S 2005
65: 545-551

— 1138 individuos sin demencia (edad media 76,2) durante

5,5 anos.
— Diabetes” L
— Hipertension
— Tabaco* - | Mayor riesgo de Enf. Alzheimer
— Enfermedad cardiaca (probable o posible)
_

1 3 6 mas factores de riesgo: OR 3,4 (1,8-6,3)



Factores riesgo vascular y
enfermedad de

Kivipelto M et al. Mildlife vascular ri.
Alzheimer’s disease in later life: longi
based study. BMJ 2001,;322;1447-14

— 1449 participantes de estudios poblacionales tras un estudio
de 21 anos. Edad entre 65-79 anos. (Estudio FINMONICA)

— Se relacionaron los factores de riesgo en la edad media de
la vida con la aparicion de enf. Alzheimer

— Hipercolesterolemia (>=6,5 mmol/l) OR 2,1 (1.0-4.4)

— AMBOS factores de riesgo: OR 3.5 (1.6-7.9)
— La TA diastdlica no tenia un efecto significativo



Nun

Estudio longitudinal 678 monjas
Congregacion de las School Sister

Entre 75 y 102 anos al inicio del

FUENTES de DATOS
— Archivos del convento
— Examenes anuales de salud y cognitivos anuales
— Donacion del cerebro




g my long living,
a special reward
From God”

“En lo que respecta a mi
larga vida, parece ser una especial
recompensa de Dios”

Parte del Obituario escrito por ella misma
en 1996 (102 anos de edad)

Hermana Matthia (1894-1998)
a los 104 anos de edad



1180 gramos
No anomalias macroscopicas
Minimo infarto en caudado derecho (0,2 por 0,1 mm)

Leve ateroesclerosis en circulo de Willis (<25%)

Segun la clasificacion de Braak and Braak: < (de 1 a 5)




Nun stu

“The Nun study allows me to keep te

« Concepto de “Reserva cogni
— lgual numero, tipo y localizacion de lesio
— Muy diferente expresion clinica

— Un porcentaje muy importante de estadios leves (1y 2) y
moderados (3 y 4) no mostraban alteracion mnésica

 Puede deberse a diversos mecanismos
— Cantidad de tejido cerebral y sinapsis
— Entrenamiento cognitivo
— Dano cerebral por traumatismos e isquemia
— Déficits nutricionales
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32% sin clinica
amneésica !!

142 144

pild Moderate

Braak and Braak Staging of
Alzheimer Disease Pathology

8 % sin clinica
amneésicall!




Influencia de lesiones vasculares en
Enfermedad de A

zheimer's
September ;

Riekse G et al. Effect of Vascular Lesi:
Disease: A Community-Based Study. J
52(9): 1442—-1448.

— 124 sujetos con valoraciones clinicas y neuro
« 85 con lesiones de enf. Alzheimer

— 38 con lesiones de enf. Alzheimer + lesiones vasculares (se
excluyeron 20 por sufrir otras lesiones) =18

— 47 solo lesiones enf. Alzheimer (se excluyeron 17)=30

* No habia diferencias en edad, sexo o educacion

« EI MMSE era igual en ambos grupos

« En cambio, el grupo alzheimer solo tenia lesiones mas graves que el grupo

alzheimer + vascular
— Por lo tanto, LA PRESENCIA de LESIONES VASCULARES CONTRIBUYE

a la GRAVEDAD del DETERIORO COGNITIVO en los pacientes con
ENFERMEDAD de ALZHEIMER



Table 1
sectional studies,

Hypertension and cognitive decline. Cross-

References

Age
(years)

Correlation

Wallace 1985°
F.uusisto 1993°
starr 19937

Gale 1995
Cacciatore 19971
Eilander 1987*
Selx 19982
Farmer 1987
Desmond 1993
Scherr 19917
Van Boxte| 19497%
Guo 199G

=05

73
70

74
70
70

71

Positive correlation
Positive correlation
Positive correlation
Positive correlation
Positive correlation
Positive correlation
Positive correlation
Mo correlation
Mo correlation
Mo correlation
Mo correlation
Megative correlation




Study settings

Participants

Outcomes

Covariates”

Main results

Studies reporting no association with blood pressure

Farmeretal*
1987

Scherr et al®
1991

wan Boxctel et al,*
1457

Framingham Study,
UsA

East Bostan Study,
USA

Maastricht Aging
Study, Netherands

DiCado etal™
2000

Longitudinal Study
onAging, haly

2123 people (59% women)
age 55-89years

3627 people (B2% women)
age =05 years

936 healthy adults {49%
women) age 24-81 years

34 25 people (5 2% women)
age 65-84 years

Studies reporting an association with high bleod pressure

Starretal, ® 1993 Community survey
in Edinburgh, UK
Cacciatore et al * Cross-sectional survey
1997 in Campania, ftahy
Atherosderosis Risk in
Cornmunities, UISA

Cerhan et al ™
1998
Kilander et al,** A male cahortin

10998 Uppsala, Sweden

El

Harrington et al,
2000

Community primary
care practices in
Tyneside, UK

Men bom in 1914
Study, Swaden

André-Petersson
etal, ¥ 2001
Stewart et al * 2001 Community primary
care practices in
Londan, UK

Oheford Project to
Irvvestigate Memary
and Aging, UK

Budge et al* 2002

Kuo et al ™ 2004 Harvard Program on

Aging, USA

598 healthy people (60%
wiomen) age =70years
1339 people {56% women)
age H9-95 years

13840 people (56% women,
25% African Arnericans)

age 45-69 years

999 Swedish men age
69-7 5 years; BP was measured
at age 70 years

107 untreated hypertensive
people, 116 controls (47 %
waomen) age 70-89 years

500 men age 68 years

278 British African Caribbean
people (57% women) age
55-7Syears

158 community dwelling
violunteers (49% women) age
60-91 years

70wery healthy people (44%
women) age =65 years

Studies reporting an association with low blood pressure

Launeretal 1995  Hondulu-Asia Aging

Studhy, USA
Guo etal #1997 Kungsholmen Project,
Sweden
Inda-L5 Cross Mational
Epidemioclogical Study

Pandav et al, ™ 2003

Kihénen-Vare et al 4
2004

Helsinki Agirg Study,
Finland

3735 Japanese-American
men, mean age 78 years

17 36 people (76% women)

age =75 years

4810 Indian people (47% women)
age =55 years (12% =7 5years);
636 US people (67% women)

age =75 years

650 people (7 3% women) from
three coharts age 75, 80, and

85 years

Studies reporting a U-shaped relation with blood pressure

Morris et al, ® 2002 Chicago Health and
Aging Project, USA
Bakimore Study of
Aging, USA

Waldstein et al,*
2005

5816 people (61 % women,
62% Black) age =65 years
B47 people (44% women)
age B0-96 years

Performance on
reuropsychological tests
Performance an
neuropsychological test battery
Performance on
neuropsychological test battery

CIND; MMSE score <24 plus
clinical evaluation

Performance an MMSE

Cognitive impaiment defined as
MMSE score <224

Performance on digit symbel
subtest and ward fluenay

Low cognitive function defined as
MMSE score inthe lowest quintile

Performance on computerised
cognitive test battery (8 tests)

Performance an
neuropsychological test battery
5 tests)

Lower composite score derived
from 11 neumpsychological tests

Performance on CAMCOG and
MMSE

Performance an
nevropsychelogical tests

Poor cognitive function defined
as CAS] <82

Performance on MMSE

Cognitive impairment defined as
MMSE < 22 for Indian
samplg, or <24 for US sample

Cognitive impaiment defined as
MMSE =< 24

Performance on
nevropsychological test battery
Performance on
nevropsychological test battery

Aleohol use, smaking, vse of
antihypertensive drugs
Use of antibypertensive drugs

Alcohol consumption, smoking,

EMI

Predicted inteligence quatient

Antilypertensive therapy,

gerniatric depression scale score

Ethnic origin, ocoupation,
reszarch centres

Occupational lavels, BMI,
antihypertensive therapy,
cholesterol, blood glucose
MMSE scare, free of stmke

Stroke, depression, ussaf
antihypertensive drugs, anHe-
brachial index

Plasma homogysteing, some
interaction terms

Ethnic arigin, alcohol use, drug
use, BM|, total chaolestercl

Stroke, heart disease, use of
antihypertensive drugs
Stroke

Ethnic origin

Smoking, alechol use, depressive
score, usa of antibypertensive
drugs

BP (continuous variable) was not related to
perfarmance on the tests

BP (continuaus variable) was not a substantial
contributor to cognitive status in el dery people
BP ==140/30 mm Hg was not related to
performance on memory, word fluency, or
cognitive flexibility tests

Hypertension (history, drug use, and

BP =140/%0 mm Hg) was unrelated to CIND

High BP (==181/95 mm Hyg) was related toa
lower MMS E score

Each 10 mm Hg increase in DEP was related to OR
1.29(95% Cl 1.19- 1. 37 for cognitive
impairment

Hypertension (=160/95 rmm Hg)was related to
lewver scores o cognitive tests

Each 1 5D increase in DBP was related to OR 1-45
(95% Cl1-20-1-7 5) for low cognitive function

Hypertensive group (BP 160-179/

90-98 mm Hg) perform ed worszin three of sight
tests and had slower speed in all tests

BP =180/110 mm Hgwas related to poarer
performance; BP of 140-159/30-99 mm Hg was
related to better performance

Clinically diagnosed hypertensionwas related to
cognitive impairment, especially in less- educated
people

High SBP (continuous variable) was related to
lawrer scores on both tests

SBP =145 mm Hgwas related to
impairment in executive function

SBP =160 mm Hg vs <110 mm Hg: OR 0-45
(95% C10.25-0-88); 5BF 140-159 mm Hgvs
= 110mm Hg: OR 0:45 (95% Cl0-25-0.88)
Each 10 mm Hg increase in BF was

related to 0-41 unit increase in score

Each 10 mm Hg increase in SBP ar DBP was
related to = 10% reduction in cognitive
impairment

Hypertension histary was unrelated to cognitive
impairment, but people with MMSE <224 had
e BP

BP {continuous variable) had modest U-shaped
relation with poorer performances

Both high and low BP were related to poorer
perfarmance on the tests in less-educated

people

*Demographicvariables (ie, age, sex, education)were included as covariates in all studies. BP=blood pressure; BMI=body mass index; CIMD=cognitive impairment, no dementia; MMSE=mini mental state examinaticn;
DEP=diastolic blood pressure; OR=odds ratic; CAMC0G=Cambridge examination for mental diserders of the elderly-cognitive section; SBP= systolic blood pressure; CASI=cognithee abilities screening instrument.

Table 1: Cross-sectional studies of late-life blood pressure in relation te cognition




Study settings Participants

Studies reporting no association with blood pressure
Ueda etal® 1902

Studies reporting an association with low blood pressure
Guoetal ™ 1996 sholmen P

Marris et al *

Petitti et al, *

o WOrmEn)

romen)

wWiomen J

Outcomes Covariates”

Dermentia, AD, \

otal cholesteral, fasting
e, insulin

Dementia, AD;
AD: MIMC IRDA
Dementia; medical rec

mortern and medical Resi

istical Manual of Mental Di

OE=apo

Table 2: Cross-sectional studies of late-life blood pressure in relation to dementia

Hypertens
related

Loww BP (=140
high prevalen
Low BP

igh prevalence

dementia and AD

rm Hy ) was related to

reported

lovw dementia pre

diogram;
 Tati,




* Hipertension en edad

— Hipertension GRAVE,
cognicion

— La TA baja puede empeorar la demencia

— TA baja “factor de riesgo” para demencia?

— La mayoria de las personas con demencia tienen
baja TA

peora la



En estudio de Framingham

Estudios lon

1702 pacientes entre 55-82
Incluidos entre 1956-1964
Valoracion neuropsicologica 1976-1978
Controlando variables de confusion

El nivel y la cronicidad de la hipertension empeoraban
atencion y memoria

Se comprobo en el total, en los que estuvieron sin tto
durante la toma de TA y los que estaban sin tto todo el

periodo

Elias et al. Untreated blood pressure level is inversely related to cognitive functioning: the Framingham
Study. American Journal of Epidemiology (1993) vol. 138 (6) pp. 353-64E



Honolulu Heart Program

4638 supervivientes de la v
Edad media 78 anos.

Cuarta evaluacion (1991-1

Controlando factores de u ducacion,
ictus, enfermedad coronaria,

Relacion inversa entre TA sistolica (pero no diastolica)
en la mediana edad y funcién cognitiva en la vejez

Launer et al. The association between midlife blood pressure levels and late-life cognitive
function. The Honolulu-Asia Aging Study. JAMA (1995) vol. 274 (23) pp. 1846-51

Launer et al. Midlife blood pressure and dementia: the Honolulu-Asia aging study. Neurobiol
Aging (2000) vol. 21 (1) pp. 49-55



Study settings Participants and follow-up Qutcomes Covariates” Main results
Studies reporting no association with blood pressure
Hebert et al,* 2004 Chicago Health and Aging 4284 people (22% women, 62% African Changes in cognitive Ethinic crigin BF was not significantly related to cognitive
Project, LI54 American) age =65 years, follow-up Gyears  function; assessedwith changes
four cognitive tests
Tervo etal = 2004 Population study in 806 people (61% women) age 60-Foyears, MC|; defined ascognitive  APOE High BF (=160/ 95 mm Hg) was unrelated to

Kuopio, Finland follow-up 2years

Soffrizzi et al® 2004 Longitudinal Study an

Aging, haly

1445 people {49% women) age 65-84

years, follow-up 3-Gyears

Studies reporting an asscciationwith high blood pressure
Waldstein et al® 2005  Baltimore Longitudinal
Study of Aging, USA

847 people (44% women) age B0- 96 years,
followed up to 11 years
Tzourioetal®1999  Epidemiclogy of Vascular
Aging Study, France

117 2 people ( 65% women) age
59-7 Lyears, fallow-up 4 years

Cardicwvascular Health
Study, US4

Atherosclerosis Risk in

Haan et al,* 1999 5888 Medicare recipients (0% women)
age =65 years, followed up to 7 years

Knopman et al,* 2001 10963 pecple (56% women) age
Communities, US4 47-70years, follow-up Gyears
Reinprecht et al 2003 Men bornin 1914 Study,

Sweden

186 men, assessments were made at age
68 and &1 years

Piguet et al® 2003 Sydney Older Persons Study, 377 people (47% women) age =75 years,
Australia follow-up &years

Framingham Heart Study,
1154

Elias et al,** 2003, 1423 people (©1% women) age

55- 88 years, follow-up 4- 6 years

Studies reporting a U-shaped relation with blood pressure
Guo et al,~ 1997 Kungsholmen Project,

Swedan

17 36 people (76% women) age =7 §years,
follow-up 3years

Glynn etal #1999 East Boston cohort study, 36857 people (56% women) age =65 years,

154 follow-up 9 years

Bohannon et al ™ 2002 Duke Population Studies of 3202 people {67% women, 55% black)
the Elderhy, USA age =65 years, follow-up 2 years

tests <(mean -1-5 500

MLl defined as adjusted
MMSE ={rmean - 1.5 500

Performance on
neuropsychological tests

Cognitive decline; MMSE
dropped =4 paints
over 4 years

Performance on modified
MMSE, digit syrnbal subtest
Performanice on digit
symba subtest of WAIS

Changes in cognitive
function; psychological
test battery

Changes in cognitive
function; MMSE score
Meuropsychological test
battery

Cognitive impaimment
defined as MMSE=224

Performance on a mental
status questi onnaire

Performance on a shart
portable mental status
questicnnaine

Smoking, heart dis=ase,
total chaolesterdl

Smoking, alcchol use
depressive soore, use of
antihypertensive drugs
Income, depression, alcohol
intake, baseline MMSE,
APOE

Ethnic crigin, stroke

Ethnic origin, use of
NS drugs

Marital status, smoking,
alcohol, physical activities,
arteriasclemtic measure

Oceupation, smoking,
alcohol use diabetes, total
chaolestemnl

Heart disease, stroke

Follow-up time

Ethnic origin, diabetes,
stroke, heart disease,
smoking, depressive score,
drug use

MCI; for medicated hypertension: OR 1.9
(@5 Cl11-2.3)

Hypertension (g having a history, medically
treated, or BP = 140/90 mm Hg): OR 1.2
(955 Cl0-8-1-9)

High SBP {continuous varable) was related to
poarer cognitive performance, more cognitive
decline

High BP (=160/95 mm Hg): OR 2.8

(95% C11-6-5.0); for non-treated people

high BF: OR 4.3 (95% | 2-1-88)

Each 15Dincrease (22 mm Hg) in SBP was related
to 096 points dedine in MMSE score over 7 years
Hypertension (BP =140/90 mm Hg or use of
antikypertensive drugs) was related toa greater
decline on the score

DEF (as tertiles) at age 68 years was inversely
related toverbal, spatial, and speed performance
at 81 years

Individvals with clinically diagnosed lypertension
had a greater decline in MMSE score aver & years
Hypertension (BF =140/90 mm Hg) was related
toalowertotal test score in men, not in women

SBP <2130 mm Hgws 130-159 mm Hog: OR 1.9

(95% C11-0-3.5) in non-users of antihypertensive
drugs; SBF =180 mm Hg vs 130- 158 mm Hy:
OR 1.6 (95% Cl 0-9-2-0) in users

SBP <2130 mm Hg or =160 mm Hgwas related
toahigher rate of errors on the mental status
questicnnaire test

I)-shaped relation between SEF and cognitive
decline in white people; no association in African
Armericans

*Demaographicvariables (e, age, sex, education) were included as covaniates in all studies. BP=bleod pressure; APOE=apalipoprotein E genotype; MCl=rmild cognitive impairment; OR=odds ratio; WAIS=W echskeradult intelligence scale.

Table 4: Longitudinal studies of late-life blood pressure in relation to cognition




STUCY SeTtngs Farticipants and Tollow-up LAuteomes Lovanates” IVlam results
Studies on cognition
Kilanderetal = A malecohort in 999 Swedish men age 63-75 years; BP Perforrmance on MMSE Stroke, occupational levels  DEP (categorised as quintiles) at age 50 years was
1998 Uppsala, Sweden was measured at age 50 years inversely related to global cognitive function at
age 7 Oyears
Launer et al, ** Honolulu-Asia Aging 3735 Japanese-American men, mean age Poor cognitive function Stroke, heart disease, and SBP =160 mm Hgvs <<110 mm Hg: OR 2-11
1945 Study, LISA 78years; BF was measured 25 years ago defined as CAS| <82 ankle-brachial index (95%Cl1.22-3.66)
Elias etal® 1993 Framingham Study, 1702 people (G0% women) age A compaosite score of Stroke, smaking, alcohol High BF {continuous variable) and chronicity of
154, 55— 88 years; BF was measured 20vyears ago  neuropsychological tests drinking, and occupation hypertension was related to lower cognitive functioning
Swan et al # A cohort of male 392 men age 68-79years; BP was Performanceon MMSE and  Stroke High SBP (=140 mm Hg)was related to a greater
1998 twins, USA measured at age 43-53years other neuropsychological tests decline in cognitive function over 10 years
Swan et al & Westemn Collaborative 717 white men, mean age 75 years; BFwas ~ Performance on st Stroke, depression, use of Persistent high SBF (=140 mm Hq)was related to
14933 Group Study, USA measured at mean age 45 years neurcpsychological tests antibypertensive drugs reduced verbal learning and memaory function
Kilanderetal,® A malecchort in 502 Swedish men age 63-74 years; BFwas  Performanceon 13 Stroke, oocupational levels Low DEP (=70 mm Hg) was related to better
2000 Uppsala, Sweden measured at age 50 years neurcpsychological tests performance on tests assessing the subcortical-frontal
cognitive functions
Elias etal® 2004 Maine-Syracuse 529 people (52% women) age 18-83 years;  Performance on WAIS Smoking, alcohol intake BF (continuous variable) was inversely related to
Longitudinal Study,  BPwas measured up to 20 years ago occupation, psychaotropic visualisation/fluid composite score
LISA drugs, BMI, depression
Kivipelto etal ™  Kuopioand Joensuu 1449 people (62% women) age =65years, MOl defined with Mayo Cinic - BMI SBP =160 mm Hgws < 140 mm Hg: OR 1-2
2001 Study, Finland follow-up 21 years Critera (95% Cl07-2.2); no associationwith DBP
Studies on dementia
Launer et al * Honolulu-AsiaAging 3703 Japanese-American men age 65 years;  Dermentia, DSM-|11-R; AD, Stroke, heart disease, Midlife high BF (=160/95 mm Hq) increased risk of
2000 Study, LISA BFwas measured at age 45-68 years MINCDS-ADRDA smoking, alechol use, demnentia in later life in men not treated with
ankle-brachial index, AFOE  antilypertensive dnugs
Fivipelto etal ™  Kuopioand Joensuu 1449 people (62% women) age =65 years,  AD, DSM-IV and EMI, stroke, myccardial SBP =160 mm Hgvs <140 mm Hg: OR 2.8
2001 Study, Finland followw-up 21 years MINCDS-ADRDA infarct, smoking, aleoholuse  (95%C11-1-7-2); DBF =95 mm Hgws <290 mm Hy:
OR 1.7 (95% Cl0-8-3-6)
Wuetal® 2003 Lirdian County, China 602 people (60% women) age =65 years;  AD; DSM-IV Smoking, alcoholintake diet  Hypertension (216095 mm Hg) in midlife was reated
BP was measuned over 15 years ago habits, anaemia toa higher risk of pravalent AD in later life: OR 2.0
95%C111-3-5)
Yamadaetal®  AdultHealth Study in 177 4 people (7 3% women) aged =60 years; AD,VaDy; DSM-IV Milk, salt, or soy sauce imtake  High SBF was related to VaD (OR per 10 mm Hg 1-33;
2003 Hiroshima, |apan BPwas recorded over 25 years ago 95% Cl 1.14-1.56), but not to AD
Whitmeretal,®  Kaiser Permanente 8845 people (54% women) mean age Dementia; ICD-9-CM codes Ethnicorigin (7 3% white, Hypertension (self-reported, us= of drugs, or measured
2005 Medicare Program of 89 years; midlife bypertensionwas defined 290000, 2900.1, 290401,  16% black, and 11% others)  BP =140/90 mm Hy) was related toa HR of 1.24
Morthern California,  at mean age of 42 years 331000, and 7809.3 (95% C11-04-1-48) for dementia
LI5A,
*Demographicvaniables {ie, age, s, education) were included as covariates in all studies. BP=blood pressure; CASl=cognitive abilities screening instrument; OR=odds ratic; WAIS=Wechsler adult intelligence scale; BMI=body
mass index; MiCkE mild cognitive impaimment; DSM-I1- RB=Diag nostic and Statistical Manual of Mental Disorders, 3rd edn (revisad); MINCDG- ADRDA=MNaticnal Institute of Neunslogical and Communicatiee Disorders and
Stroke-Akheimer's Disease and Related Disorders Association; AROE=apolipoprotein E genotype: DSk M=Diagnostic and Statistical Manwal of Mental Disorders, 4th edn; HR=hazard ratio; ICD-2 CM=Intemational Classification
of Diseases, gth revision, dinical modification.
Table 3: Longitudinal studies of midlife blood pressure in relation to late-life cognition and dementia




Study settings

Participants and follow-up

Outcomes

Covariates”

Main results

Studies reporting no association with blood pressure

Yoshitake et al™  Hisayama Study, Japan

1995

Brayne et al ™ Cambridge Cohort Study, UK
1998

Tyasetal ™ 2001 Population study in Manitoba,
Canada

Washington Heights-lmaood

Pasner et al ™

2002 Columbia Aging Project, USA
Lindsay et al, Canadian Study of Health and
002 Aging

Kuller et al, ™ Cardiovasoular Health Study,
2003 LISA

Borenstein et al™ Kame Project, 54

2005
Petitti et al,™ Women's Memory Study,
2005 LI5A

828 non-demented pecple (H0% women)
age £5-98 years, follow-up 7 years

37 & people [ 64% women) age =75 years,
follow-up 2-4 years

694 peopla ( 62% women) age =65 years,
follow-up 5 years

1259 Medicare recipients (9% wormen |
age =65 years, follow-up 7 years

3566 people (58% women ) age =65 years,

follow-up 5 years
3275 Medicare recipients in four dinical
centres, age =065 years, follow-up 7 years

1859 Japanese A mericans (56% women)
age =65 years, mean follow-up Gyears
1133 women from prepaid health plan,
age =7 §years, follow-up 9 years

Studies reporting an association with high blood pressure

Skoog etal ™
1956

Gothenburg H-7 0 Study,
Sweden

382 people (58% women) age 70 years,
followed up to 15 years

Studies reporting an association with low blocd pressure

Ruitenbergetal® Gothenburg H-70 and

2001 Rotterdam studies
Marris et al® East Boston Study, USA
2001

Verghese et al ®
2003

Brans Aging Stuchy, LISA

698G people (B0% women ) age =55 years,

follow-up 2 years
37 B people (53% women) age =65 years,
follow-up 13 years

ABE community volunteers (women 64%)

age =7 §years, mean follow-up &7 years

Studies reporting an association with both high systolic and low diastolic pressure

Qiuetal® 2003 Kongsholmen Project,
Swedan

1270 people (7 5% women ) age =7 5 years,

follow-up & years

AD, MINCDS-ADRDA; VaD,
NINDS-AIREN

Dernentia, AD; similar to

ICD-10
AD; NINCDS-ADRDA

4D, NINCDS-ADRDA; VaD,
NINDS-AIREN
AD; DSM-

Derentia, AD; diagnosed
by an expert committes

AD, NINCDS-ADRDA

Dementia; diagnosed by
telephone interview and
rmedical recard review

Dermertia, DSM-I-F; AD,
MNINCDS-ADRDA

Dernentia, Vali, AD;
DSM-1I1-R
AD; NINCDS-ADRDA

Dementia, AD; diagnosed at

consensus conferences

Dernentia, AD; DSM-II-R

Aleohol uss, physical activity,
diabetes, stroke, baszline
cognition

Ethnic origin, heart dis=ase

Ethnic arigin

APOE

BRI

Study population

Follow-up interval, stratified
sampling

Medical problems (eq, diabetes,
hypertension)

MMSE scome, vascular disease,
antibypertensive dug use

BP =160/95 mm Hgwas not related to AD, but
toVall (OR per 150 increase in SBP 1-8;

g% C11.2-2.2)

History of hypertension was not related to
dermentia: OR 1-1 (95 % Cl 0-4-2-G)

Self-reported high BF was not related to AD:
OR 1-14 (95% Cl 0-53- 2-45)

Hypertansion history was related toa higher risk
of Vall, but not to AD and cognitive changes
Self-reported high BP was not related to AD:
OR 0-88 (95% Cl 0-62-1.27)

History of hypertension was not significantly
associated with dementia: RR1-1

(95%Cl 09-1.4)

Self-reported hypertension was not related to
AD

5EP and DBP measured 9 or Syears before
dementia diagnosis were not significanthy
different between demented and unimpaired
qroups

SEP and DBP lavels at baseline were higher in
individuals who developed dementia than those
who did not

BP { continuous variable) was inversely related to
dementia risk in users of antihypertensive drugs
5BP =160 mm Hg vs 130-139 mm Hg: OR 0.3
(95%Cl 0-1-0.9%; DBP <70 mm Hgvs

80-89 mm Hg: OR 1.8 (95% Cl 0-8-4-3)

SBP 140-179 mm Hgws 111-139 mm Hg:

RR for dementia 0-6 (5% Cl0-3-4-1);

DEF =70 mm Hgws =90 mm Hy:

KR for dementia 2.1 (95% Cl11-1-3-8)

SBP =180 mm Hg vs 141-180 mm Hg:
RR for dementia 1-4 (95% Cl 0.9-2.4);
DEF <270 mm Hgvs70-82mm Ha:

ER of dementia 1.8 (95% Cl 1.2-2.6)

*Demographicvariables (ie, age, sex, education) were included as covariates in all studies. MINCDS-ADRDA= National Institute of Meurological and Communicative Disorders and Stroke-Akheimer's Disease and Related
Disorders Association; NIMDS AIREM=Mational Institute of Neurakgical Disorders and Stroke-Association Intemationale pour la Recherche et I'Erseignement en Meuroscences; BP=blood pressure; OR=odds ratio;
ICD-10=Intemational Classification of Diseasas, 10th myision; DSM-M=Diagnostic and Statistical Manwal of Mental Disorders, 4th edn: RR=risk ratic: APOE=apalipoprotein E genctype; DSM-Il-R=Diagnestic and Statistical
Manual of Mental Disorders, 3rd edn (revised); BMI=body mass indies.

Table 5: Longitudinal studies of late-life blood pressure in relation to dementia




o 999 hombres seguidos de

Estudio de cohorte

estudiar los factores de ries

A los 70 anos, entre otras
24 h de TA y evaluacion cogniti

La elevacion de la TA diastodlica a los 50 anos
predecia el deterioro cognitivo, Incluso tras excluir
AVCs

o amb de

Kilander et al. Hypertension is related to cognitive impairment: a 20-year follow-up of 999 men.
Hypertension (1998) vol. 31 (3) pp. 780-6



Longitudinal Population Study of 70-year-olds
(Goteborg

Estudia la relacion de la TA a los de

demencia a los 70-75, 75-79 y 79-
Seguimiento durante 15 anos

En medicion basal, tanto deme
mayores TA sistolica y diastolica

En cambio en mediciones previas al inicio de la demencia TA menor

Parece que hipertension es factor de riesgo para AMBOS tipos de
demencia

No queda claro si la hipoTA previa a demencia es CAUSA o
CONSECUENCIA

Alzheimer tenian

Skoog et al. 15-year longitudinal study of blood pressure and dementia. Lancet (1996) vol. 347
(9009) pp. 1141-5



Longitudina

Okumiya K, Matsubayashi K,Wada T et
pressure and decline in cognitive fun mmunity,
Japan. J Am Geriatr Soc 1997;45:1

Glynn et al. Current and remot tive decline. JAMA
(1999) vol. 281 (5) pp. 438-45



Estudios longit

« LaHTA en la mediana eda
enf. De Alzheimer y demenci

— Se ha comprobado por autopsia (aumento de
placas, de ovillos fibrilares y de atrofia del
hipocampo)

 En edad avanzada la HTA solo parece ser factor de
riesgo si es muy extrema

LA TA baja es marcador de demencia en edad
avanzada



Study description Qutcomes Medications Cowvariates® Main results

Antihypertensive agents

AD:; NIMNCDS-ADRDA

Qi et al, 13 . C Dementia, AD; DSM-1II-R Antihypertensive drugs EF, MM5 e, Dementia: RE G-1-0);

vascular 2 similar for AD

in'tVeld et al, A com i f ) ia, DSM-11I- ), Antihypertensive drugs BML M ) 5 emertia and

DHP-CCR

raphic variab
im unicative Di

Table & Population-based longitudinal studies of antihypertensive medication use In relation to dementia




Study description Outcomes Medications Covanates® Main results

Deernenitia; diagriceed Chlarthabdore orplus Eslariced BRAL BF.
1% rarn Hg and DEP <80 mm Hg, throeogh sspert evaluations  ate of reserpire
0 wears, mean follos-up 4.5y cars

omen) from 18 Europea 1 I Diernertia, AD, mitoed ar Hitri:~:|i|:-iri.- o |:-|l.l-.'= e n:||a|:1'i|_ Ealariced BRAL BF,
n Hg and DEF <05 mim Hg age =& wears, Wal; DSM-1-R : orok ik ide MIMSE score
medion folow.up 2 ; atrial Abrillation

Ciernentia, AD, mied or Hitredipine or plus eralapril,  Ergry DRP
arkibypertersive theropy after end of Sest-Eur [ median WaD; DSM-1II-R hdrechlonothiazide

folles-up 349 years

Cernentiaor dementiawith - Penndopnl or plus Ealarved BRAL APGE
recurrent strokes DSM-INV indapamide akchal, smcking
folles-up 349 pears MMSE

*Demingraphicvariables (e, age, son, education)were induded as oo
Europe; DEM-IIR=Diagnestic and Statistical Manval of Mental Disorders, 3nd edn [revised) FY=patientyeans; DSM- N=Diagrosticand Statistical Manwal of Mental Disorders, 4th edn; AP OE=apolkpoprotein E genoty pe.

Tabe 7: Randomised clinlcal trials of antilypertenshee thermpy In relation to dementla

Qiu et al. The age-dependent relation of blood pressure to cognitive function and dementia. Lancet neurology
(2005) vol. 4 (8) pp. 487-99



o Inhibicion del sistemar

FARMACOS y

El sistema renina-angiot
implicado en la cogniciony e
Captopril, perindopril: lipofilicos, atraviesan la
barrera hematoencefalica

Syst-Europ, Progress y Hyvet

Mecanismos posibles:
- Modulacidn del flujo cerebral
- Efectos pleiotropicos en sistema nervioso y muscular
- Efectos sobre la inflamacion y radicales libres
- Disminucion de las lesiones en sustancia blanca



Bloqueadores de los canales del Ca++

« Nimodipino

ary degenerative,
v CD000147

la demencia

Lopez-Arrieta, J.M. and Birks,
mixed and vascular dementia:

« Podrian corregir la hipoperfusi
Alzheimer y Vascular, quiza
vasoconstriccion provocada por |
amiloide

« Control de los niveles de calcio intracelular que provocan
muerte celular

esencia de beta-

Beta-bloqueantes

. Lipofilicos asociados con EMPEORAMIENTO de la
COGNICION en algunos estudios

« Inervacion adreneérgica del hipocampo
« No demostrado



Systolic Hypertension in the Elderly Programme

(SHEP)
« Aleatorizado y doble ciego. 4736 paciente
. Clortalidona +/- atenolol o reserpina
. Bajo la tension pero NO redujo la deme
« Solo 5 anos, analisis posterior sobre |

Di Bari et al. Dementia and disability outcomes in large hype ed from the systolic
hypertension in the elderly program (SHEP) trial. American 001) vol. 153 (1) pp. 72-8

dia de 72 anos

Medical Research Council treatment tri
(MRC)

. Aleatorizado y doble ciego. 2584 pacientes con edades entre 65-74 afnos
« Diurético y/o beta-bloqueante

« Bajo la tension pero NO redujo la demencia

. Seguimiento durante 54 meses

. También problemas metodoldgicos, pero en estudio posterior (Cervilla et al.)

cuanto mayor disminucion de la TA, mejor cognicion (tras seguimiento entre
9y 12 anos)

| of hypertension study

Prince et al. Is the cognitive function of older patients affected by antihypertensive treatment? Results from 54

months of the Medical Research Council's trial of hypertension in older adults. BMJ (1996) vol. 312 (7034) pp.
801-5



Study on Cognition and P the Elderly

4964 pacientes hipertensos de 76 anos
Candesartan +/- diurético

Era doble ciego y aleatori ado, P rupo control estaba
muy tratado para la hipertension, sobre todo con diuréticos y
betabloqueantes

Se convirti6 en COMPARACION de 2 TRATAMIENTOS
NO DIFERENCIAS después de 3,7 anos

Lithell et al. The Study on Cognition and Prognosis in the Elderly (SCOPE): principal
results of a randomized double-blind intervention trial. J Hypertens (2003) vol. 21 (5)



Hypertension in the Ver
function assessm

. 3336 pacientes > de 80 sion
« Aleatorizado y doble ci
. Indapamida retard +/-

« Solo 2,2 anos de seguimiento (se paro porgue se
vio gran beneficio en mortalidad)

- RR de declive cognitivo 0,93
- RR de demencia Alzheimer 0,85
- RR de demencia vascular 0,87

Peters y Beckett. Hypertension, dementia, and antihypertensive treatment: implications for the
very elderly. Curr Hypertens Rep (2009) vol. 11 (4) pp. 277-82



Systolic Hypertensio

Aleatorizado y doble ciego

2418 pacientes >60 anos con
Nitrendipino (60%) +/- enalapt
Seguimiento de so6lo 2 anos (se red % los AVC)

Reduccion de los 3 tipos de demencia (vascular, Alzheimer y mixta)
« Un 50%!!: de 7,7 casos por 100 a 3,7 casos por 100
. Después de 4 anos; de 7,4 a 3,3 por 100

Forette et al. The prevention of dementia with antihypertensive treatment: new evidence from the
Systolic Hypertension in Europe (Syst-Eur) study. Arch Intern Med (2002) vol. 162 (18) pp. 2046-
52



Perindopril Protection Against
(PROG

troke Study

. 6105 pacientes de 19 paises ¢ anos

« Perindopril +/- indapamida

. Seguimiento de 3,9 anos

« Reduccion del riesgo de “declive cog
MMSE) del 19% y de demencia del 1 (ambos farmacos 23%)

. El efecto fue mayor en los pacientes con AVC previo y fue similar
en pacientes hipertensos y normotensos

Chalmers y MacMahon. Perindopril Protection Against Recurrent Stroke Study (PROGRESS):
interpretation and implementation. Journal of hypertension Supplement : official journal of the
International Society of Hypertension (2003) vol. 21 (5) pp. S9-14

Tzourio et al. Effects of blood pressure lowering with perindopril and indapamide therapy on
dementia and cognitive decline in patients with cerebrovascular disease. Arch Intern Med (2003)
vol. 163 (9) pp. 1069-75



CONCLUSI

Limites nada claros entre Enferm
demencia vascular

imer y

Probable efecto de HTA a lo largo de toda la vida
(acumulativo)

Probable efecto negativo de la hipoTA en edad avanzada

Se necesita mas investigacion sobre TA ideal en cada
momento

Primera ocasion para prevencion EFICAZ de demencia






