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Vascular Disease and DementiaVascular Disease and Dementia

1.1. Vascular Disease in the brain is an independent determinant of Vascular Disease in the brain is an independent determinant of 
dementia with or without clinical strokedementia with or without clinical stroke

2.2. SubcorticalSubcortical infarcts and high white matter grade are risk factors infarcts and high white matter grade are risk factors 
for dementia?  How?for dementia?  How?

3.3. Vascular “dementia” is primarily a frontal lobe disease as Vascular “dementia” is primarily a frontal lobe disease as 
compared to Alzheimer’s Disease (compared to Alzheimer’s Disease (JagustJagust))

4.4. Small vessel cortical micro infarcts are a “cause” of dementia aSmall vessel cortical micro infarcts are a “cause” of dementia and nd 
are correlated with measurable vascular disease (White)are correlated with measurable vascular disease (White)

5.5. Decreased cortical perfusion (hypo perfusion) is a cause of Decreased cortical perfusion (hypo perfusion) is a cause of 
Alzheimer’s Disease (De La Alzheimer’s Disease (De La TorreTorre))
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Vascular Disease and DementiaVascular Disease and Dementia (cont’d)(cont’d)

6.6. Cholesterol metabolism in the brain is related to production of Cholesterol metabolism in the brain is related to production of 
beta beta amyloidamyloid and and amyloidamyloid plaques; animal models consisted with a plaques; animal models consisted with a 
primary role of dietary cholesterol and fat (Sparks)primary role of dietary cholesterol and fat (Sparks)

7.7. Vascular injury leads to inflammation and deposition of beta Vascular injury leads to inflammation and deposition of beta 
amyloidamyloid, especially , especially amyloidamyloid angiopathyangiopathy ((BurgermeisterBurgermeister ))

8.8. Vascular disease is common to the elderly, as is dementia, but nVascular disease is common to the elderly, as is dementia, but not ot 
causal in most casescausal in most cases
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KaplanKaplan--Meier Estimates of Cumulative Hazards for Selected Clinical Meier Estimates of Cumulative Hazards for Selected Clinical 
OutcomesOutcomes

The Women’s Health Initiative Steering Committee.  Effects of coThe Women’s Health Initiative Steering Committee.  Effects of conjugated equine estrogen in postmenopausal women with njugated equine estrogen in postmenopausal women with 
hysterectomy. The Women’s Health Initiative Randomized Controllehysterectomy. The Women’s Health Initiative Randomized Controlled Trial.  JAMA 2004;291(14):1701d Trial.  JAMA 2004;291(14):1701--17121712
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Prevalence of MRI Infarct by Sex, Age and Prior StrokePrevalence of MRI Infarct by Sex, Age and Prior Stroke

0

20

40

60

80

100

65-69 70-74 75-79 80-84 85+ 65-69 70-74 75-79 80-84 85+

No prior stroke
Prior stroke

AgeAge--Sex GroupSex Group

Pr
ev

al
en

ce
 (%

)
Pr

ev
al

en
ce

 (%
)

Women Men

Kuller LH, Fried LP, Kronmal RA.  The importance of preclinical Kuller LH, Fried LP, Kronmal RA.  The importance of preclinical disease: lessons from the Cardiovascular Health Study.  In: disease: lessons from the Cardiovascular Health Study.  In: 
Wenger NK (Editor). Cardiovascular Disease in the Octogenarian aWenger NK (Editor). Cardiovascular Disease in the Octogenarian and Beyond.  Martin Dunitz Ltd 1999, pp 43nd Beyond.  Martin Dunitz Ltd 1999, pp 43--5858
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Comparison of Clinical Criteria for Vascular DementiaComparison of Clinical Criteria for Vascular Dementia
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Martin Martin DunitzDunitz, Ltd, London, England. 2002 Ch 4 pp 43, Ltd, London, England. 2002 Ch 4 pp 43--5757
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Measurement ofMeasurement of
incidence ofincidence of

dementiadementia

CHSCHS
5888 participants 65+5888 participants 65+

(4 Centers)(4 Centers)
Medicare sampleMedicare sample
19891989--90, 199290, 1992--9393

MRI BrainMRI Brain
19921992--9494

36083608

22ndnd MRI:  2112MRI:  2112
19971997--9999

1581 Normal1581 Normal
301 MCI301 MCI

195 Incident dementia195 Incident dementia
between between MRI’sMRI’s

35 Prevalent dementia35 Prevalent dementia
at first MRIat first MRI
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The presence or absence of dementia and, possibly, type of The presence or absence of dementia and, possibly, type of 
dementia was first determined.  The dementia was first determined.  The preMRIpreMRI classification of classification of 
the type of dementia was based on the evaluation of the the type of dementia was based on the evaluation of the 
clinical information including all of the neuropsychological clinical information including all of the neuropsychological 
and and neuropsychiatricneuropsychiatric evaluation over time and history of evaluation over time and history of 
clinical stroke but did not include the MRI evaluation.  clinical stroke but did not include the MRI evaluation.  
Information from the MRI was then used to classify the Information from the MRI was then used to classify the 
specific type of dementia.specific type of dementia.

Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)



NIA Estrogen NIA Estrogen WkshpWkshp #1#1
WomHlth  WomHlth  9/27/049/27/04

We have classified We have classified VascDVascD primarily by a modified ADDTC primarily by a modified ADDTC 
criteria (ADDTC criteria (ADDTC VascDVascD).  For ).  For VascDVascD, we have used the , we have used the 
history, examination by history, examination by neuroimagingneuroimaging of a single stroke with of a single stroke with 
or without clearly defined temporal relationship to the onset or without clearly defined temporal relationship to the onset 
of dementia or evidence of of dementia or evidence of BinswangerBinswanger syndrome including syndrome including 
subclinical brain infarcts and extensive white matter changes subclinical brain infarcts and extensive white matter changes 
on on neuroimagingneuroimaging..

Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)
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Criteria for Vascular Dementia by ADDTC CriteriaCriteria for Vascular Dementia by ADDTC Criteria
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Location of Brain Infarcts ≥ 3mm:  ADDTC vs. Location of Brain Infarcts ≥ 3mm:  ADDTC vs. 
Normal; No Prior History of Stroke Normal; No Prior History of Stroke (first infarct only)(first infarct only)
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0606070704042222CerebellarCerebellar

1111131309094949CorticalCortical

%%NN%%NN
Vascular DementiaVascular DementiaNormalNormal
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Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)
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Distribution of ADDTC Vascular Dementia and Distribution of ADDTC Vascular Dementia and 
ADRDA ADRDA –– Alzheimer’s DiseaseAlzheimer’s Disease

Probable/PossibleProbable/Possible
(n=245)(n=245)
(53.6%)(53.6%)

NINCDSNINCDS--ADRDA CriteriaADRDA Criteria
For ADFor AD

Incident Cases of DementiaIncident Cases of Dementia
NOTNOT ADDTC VADADDTC VAD

TotalTotal
n=457n=457
(100%)(100%)

Probable/PossibleProbable/Possible
(n=151)(n=151)
(33.1%)(33.1%)

Not PresentNot Present
(n=61)(n=61)
(13.3%)(13.3%)

NINCDSNINCDS--ADRDA Criteria for ADADRDA Criteria for AD

ADDTC ADDTC VascDVascD Possible/ProbablePossible/Probable
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Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)
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Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)
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Possible MechanismsPossible Mechanisms
High salt intakeHigh salt intake
Diabetes mellitusDiabetes mellitus
ReninRenin--angiotensinangiotensin
Oxidative stressOxidative stress
OverweightOverweight

White matter lesionsWhite matter lesions
StrokeStroke Host factorsHost factors

AgeAge
EducationEducation
Genetic factorsGenetic factors
Premorbid brain sizePremorbid brain size

DementiaDementia

Alzheimer’s diseaseAlzheimer’s disease

HypertensionHypertension
Vessel wall pathologyVessel wall pathology

HypoperfusionHypoperfusion
IschemiaIschemia

Skoog I, Gustafson D.  Hypertension and related factors in the eSkoog I, Gustafson D.  Hypertension and related factors in the etiology of Alzheimer’s Disease. Ann NY Acad Sci 2002;977:29tiology of Alzheimer’s Disease. Ann NY Acad Sci 2002;977:29--3636
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I.I. Prevalence of vascular disease in brain based on MRI is very higPrevalence of vascular disease in brain based on MRI is very highh

II.II. Incidence of vascular dementia based on MRI and clinical criteriIncidence of vascular dementia based on MRI and clinical criteria is highera is higher
than reportedthan reported

III.III. Without MRI cannot discriminate vascular and Alzheimer’s DiseaseWithout MRI cannot discriminate vascular and Alzheimer’s Disease (AD) in(AD) in
many cases (mixed dementia)many cases (mixed dementia)

IV.IV. Vascular disease may contribute to pathogenesis of Alzheimer’s DVascular disease may contribute to pathogenesis of Alzheimer’s Disease orisease or
be independent component, i.e., two diseasesbe independent component, i.e., two diseases

V.V. Need to test whether treatment of risk factors will:Need to test whether treatment of risk factors will:
a.  Reduce prevalence of vascular brain diseasea.  Reduce prevalence of vascular brain disease
b.  Reduce incidence of clinical dementiab.  Reduce incidence of clinical dementia

VI.VI. Prevention of vascular brain pathology by aggressive risk factorPrevention of vascular brain pathology by aggressive risk factor modifiersmodifiers
could have a major impact on incidence and disability to dementicould have a major impact on incidence and disability to dementiaa
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1.  Dementia:  yes 1.  Dementia:  yes –– nono

2.  History of stroke and characteristics:  yes 2.  History of stroke and characteristics:  yes -- nono

3.  MRI:3.  MRI:
a.  Extent of white matter gradea.  Extent of white matter grade
b.  Cortical and subcortical infarctsb.  Cortical and subcortical infarcts
c.  Global ventricular atrophyc.  Global ventricular atrophy
d.  Focal atrophy:  hippocampus, etc.d.  Focal atrophy:  hippocampus, etc.

4.  Neurological and cognitive test4.  Neurological and cognitive test--specific abnormalitiesspecific abnormalities
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Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of vascular C. Incidence and determinants of vascular 
dementia with and without Alzheimer’s disease in the Cardiovascudementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)lar Health Cognition Study.  (in preparation)
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Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants C. Incidence and determinants 
of vascular dementia with and without Alzheimer’s disease in theof vascular dementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)Cardiovascular Health Cognition Study.  (in preparation)
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Participants without contraindication, who Participants without contraindication, who 
consented, underwent MRI in a standard fashion consented, underwent MRI in a standard fashion 
including standard including standard sagittalsagittal and axial spin echo T1and axial spin echo T1--
weighted images (TR/TE 500/ 15weighted images (TR/TE 500/ 15--25) and axial spin 25) and axial spin 
density and T2density and T2--weighted images (TR/TE 3000/20weighted images (TR/TE 3000/20--
35/7035/70--100), all with 5mm thickness and no 100), all with 5mm thickness and no 
interspaceinterspace gaps gaps ((ManolioManolio TA, Stroke 1994), (Bryan RN, TA, Stroke 1994), (Bryan RN, 

NeuroradNeurorad 1994)1994)..
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3,608 (61.2)3,608 (61.2)4   Total participants entered in the CHCS4   Total participants entered in the CHCS

3,660 (62)3,660 (62)3   Participants who had an MRI in 19923   Participants who had an MRI in 1992--19931993

411 (7.0)411 (7.0)

743 (12.6)743 (12.6)

575 (10)575 (10)

431 (7.3)431 (7.3)

68 (1.2)68 (1.2)

Death before the MRIDeath before the MRI

IllnessIllness

Refused the MRIRefused the MRI

Missed clinical visitsMissed clinical visits

Other causesOther causes

2   Participants who did not have the MRI due to2   Participants who did not have the MRI due to

5,8885,8881   Total CHS participants1   Total CHS participants

Lopez OL, Kuller LH, Fitzpatrick A, Ives D, Becker JT, BeauchampLopez OL, Kuller LH, Fitzpatrick A, Ives D, Becker JT, Beauchamp N.  Evaluation of dementia in the cardiovascular health N.  Evaluation of dementia in the cardiovascular health 
cognition study. cognition study. Neuroepidemiology  Neuroepidemiology  2003;22:12003;22:1--1212
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The classification of specific types of dementia by different The classification of specific types of dementia by different 
categories of classification after the review of the MRI were bacategories of classification after the review of the MRI were based sed 
on the Diagnostic and Statistical Manual of Mental Disorders, 4on the Diagnostic and Statistical Manual of Mental Disorders, 4thth

Edition (DSMEdition (DSM--IV), National Institute of Neurological Disorders IV), National Institute of Neurological Disorders 
and Stroke and the Alzheimer’s Disease and Related Disorders and Stroke and the Alzheimer’s Disease and Related Disorders 
Association (NINDSAssociation (NINDS--ADRDA), State of California Alzheimer’s ADRDA), State of California Alzheimer’s 
Disease Diagnostic and Treatment Centers (ADDTC), National Disease Diagnostic and Treatment Centers (ADDTC), National 
Institute of Neurological Diseases and Stroke Institute of Neurological Diseases and Stroke -- Association Association 
InternationaleInternationale pour la pour la RechercheRecherche et et l’Enseignementl’Enseignement en en 
Neurosciences (NINDSNeurosciences (NINDS--AIREN) criteria.AIREN) criteria.

Kuller LH, Lopez OL, Kuller LH, Lopez OL, JagustJagust WJ, Becker JT, WJ, Becker JT, DeKoskyDeKosky ST, ST, LyketsosLyketsos C, C, KawasKawas C, C, BreitnerBreitner JCS, Fitzpatrick A, JCS, Fitzpatrick A, DulbertDulbert C. Incidence and determinants of C. Incidence and determinants of 
vascular dementia with and without Alzheimer’s disease in the Cavascular dementia with and without Alzheimer’s disease in the Cardiovascular Health Cognition Study.  (in preparation)rdiovascular Health Cognition Study.  (in preparation)



NIA Estrogen NIA Estrogen WkshpWkshp #1#1
WomHlth  WomHlth  9/27/049/27/04

H
az

ar
d 

Ra
tio

H
az

ar
d 

Ra
tio

1.1 1.1

1.5 1.6

0.9 0.9

1.6
1.7

2.3
2.4

1.6 1.6

1.9

3.3 3.4

1.6

0

1

2

3

4

PRETYPE ADDTC

Age at MRIAge at MRI RaceRace
(non(non--white)white)

3MSE at3MSE at
MRIMRI

ApoEApoE--44
(yes)(yes)

White MatterWhite Matter
Grade 3+Grade 3+

VentricularVentricular
Size 5+Size 5+

LargeLarge
Infarcts PresentInfarcts Present

Stroke PriorStroke Prior
to MRIto MRI

(n=128 incident
dementia)

p < 0.05Vascular Dementia

(n=213 incident
dementia)

VariableVariable



NIA Estrogen NIA Estrogen WkshpWkshp #1#1
WomHlth  WomHlth  9/27/049/27/04

AgeAge--Adjusted Scores on Tests of Cognitive Function and Depression, bAdjusted Scores on Tests of Cognitive Function and Depression, by Treatment y Treatment 
GroupGroup

0.360.36

0.020.02

0.340.34

0.060.06

0.290.29

0.340.34

0.990.99

--0.4 (0.4 (--1.1 to 0.4)1.1 to 0.4)

--0.7 (0.7 (--1.3 to 1.3 to --0.1)0.1)

--0.1 (0.1 (--0.3 TO 0.1)0.3 TO 0.1)

--0.5 (0.5 (--1.0 TO 0.02)1.0 TO 0.02)

--0.1 (0.1 (--0.7 TO 0.4)0.7 TO 0.4)

4.6 (4.6 (--4.9 TO 14.2)4.9 TO 14.2)

0.001 (0.001 (--0.3 TO 0.3)0.3 TO 0.3)

93.4 ± 6.493.4 ± 6.4

16.6 ± 4.816.6 ± 4.8

14.1 ± 1.414.1 ± 1.4

20.1 ± 3.920.1 ± 3.9

6.6 ± 2.16.6 ± 2.1

151.5 ± 77.5151.5 ± 77.5

2.0 ± 2.62.0 ± 2.6

93.1 ± 6.493.1 ± 6.4

15.9 ± 4.815.9 ± 4.8

14.0 ± 1.414.0 ± 1.4

19.7 ± 3.919.7 ± 3.9

6.4 ± 2.16.4 ± 2.1

156.2 ± 77.5156.2 ± 77.5

2.0 ± 2.62.0 ± 2.6

Modified MiniModified Mini--Mental Status (0Mental Status (0--100)100)

Verbal Fluency (0 Verbal Fluency (0 -- ∞)∞)

Boston Naming (0 Boston Naming (0 –– 30)30)

Word List Memory (0 Word List Memory (0 –– 30)30)

Word List Recall (0 Word List Recall (0 –– 10)10)

Trails B (0 Trails B (0 –– 300)300)

Geriatric Depression Scale (0 Geriatric Depression Scale (0 –– 15)15)

Mean ± SDMean ± SD

PP
ValueValue

DifferenceDifference††

(95% Confidence Interval)(95% Confidence Interval)
PlaceboPlacebo
(n=546)(n=546)

Estrogen/ProgestinEstrogen/Progestin
(n=517)(n=517)Test (Score Range*)Test (Score Range*)

••Higher scores reflect better cognitive function on all tests excHigher scores reflect better cognitive function on all tests except Trails B, where a lower score reflects better cognitive funcept Trails B, where a lower score reflects better cognitive function. Higher scores on tion. Higher scores on 
the Geriatric Depression Scale reflect more depressive symptoms.the Geriatric Depression Scale reflect more depressive symptoms.
†† Estrogen/progestin group minus placebo group. A negative differEstrogen/progestin group minus placebo group. A negative difference indicates a worse score in the estrogen/progestin group forence indicates a worse score in the estrogen/progestin group for all tests except all tests except 
Trails B and Geriatric Depression Scale.Trails B and Geriatric Depression Scale.

Grady D, Grady D, YaffeYaffe K, K, KristofKristof M, Lin F, Richards C, BarrettM, Lin F, Richards C, Barrett--ConorConor E.  Effect of postmenopausal hormone therapy on cognitive E.  Effect of postmenopausal hormone therapy on cognitive 
function: the Heart and Estrogen/progestin Replacement Study.  Afunction: the Heart and Estrogen/progestin Replacement Study.  Am J Med 2002;113:543m J Med 2002;113:543--548548



NIA Estrogen NIA Estrogen WkshpWkshp #1#1
WomHlth  WomHlth  9/27/049/27/04


	Vascular Disease in the Brain:  An Important Cause of Dementia?
	Prevalence of MRI Infarct by Sex, Age and Prior Stroke
	Comparison of Clinical Criteria for Vascular Dementia
	Criteria for Vascular Dementia by ADDTC Criteria
	Location of Brain Infarcts = 3mm:  ADDTC vs. Normal; No Prior History of Stroke (first infarct only)
	Distribution of ADDTC Vascular Dementia and ADRDA – Alzheimer’s Disease
	Age-Adjusted Scores on Tests of Cognitive Function and Depression, by Treatment Group

