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Abstract: Until a few years ago, vascular risks were not considered to play a role
in A lzheimerÕs disease; However  recent  studies on the epidemiology and
pathogenesis  of this disease now suggest a strong association between vascular risk
factors l i nked to cerebrovascular  di sease and A lzheimerÕs di sease.
Furthermore,vascular factors in middle age have been suggested to increase the risk
of late onset AlzheimerÕs disease. There is now growing evidence for the role of
vascular factors in AlzheimerÕs disease and mixed dementia (AlzheimerÕs with
cerebrovascular disease). The identification of vascular mechanisms contributing to
dementia have helped to elucidate potential avenues for prevention or delaying its
onset.   
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INTRODUCTION

AlzheimerÕs dementia prevalence will increase by four times in the year
2050 [1]. The Baltimore Longitudinal Study of Aging, reported median
survival times ranging from 8.3 years for persons diagnosed as having
AlzheimerÕs Disease (AD) at age 65 years to 3.4 years for persons diagnosed
at 90 years [1]. Li ttle attention has been directed to the possibi l i t ies of
specific strategies to prevent or delay the onset of dementia.  There is now
growing evidence for the role of vascular factors in AlzheimerÕs disease [2].
Cerebral  hypo per fusi on and  cerebrovascu lar  mi cropathology  can
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contr ibute to A lzheimerÕs dementia [3] . Furthermore, the presence of
vascular pathology appears to modify the cl inical  expression of AD as
shown in the Nun study [4]. Casserly and Topol had shown that AD and
atherosclerosis have common genetic and environmental risk factors l ike
A po E, hyperhomocystei nemi a, d i abetes mel l i tus, hyper tensi on,
hyperchol esterol emi a, metabol i c synd rome, smok i ng, systemi c
inflammation, increased fat intake and obesity [5]. A  longitudinal study
showed the risk of incident AD increases over a period of 5.5 years w ith
aggregation of vascular r isk factors l ike diabetes, hypertension, heart
disease and smoking in a cohort of 1138 older people free of dementia at
baseline.  With one vascular risk factor, the hazard ratio was 1.7 (95% CI:
1.1, 2.4) and increased with the number of cardiovascular risk factors: 2.6
(95%CI: 1.6, 3.9) and 3.4 (95%CI: 2.1, 5.7) for two and three or more risk
factors [6]. Alagiakrishnan K et al in their review had pointed out that there
is emerging evidence to possibly prevent or delay the expression and
progression of dementia, by adequately treating or altering the modifiable
vascular risk factors [7].  

VASCULAR FACTORS AND DISEASE

Apo E

A pol ipoprotein E, epsi lon 4 al lele, w hich is involved in cholesterol
metabol ism, has been establ ished as a significant genetic r isk factor for
AlzheimerÕs dementia. Kivipelto et al. in a Finnish population based study
found the ApoE4 allele was an independent risk factor for AD, even after
adjustment for midlife vascular risk factors (OR, 2.3, 95%CI 1.1-4.1). They
concluded that ApoE4, elevated midlife cholesterol level, and high midlife
systolic blood pressure were independent risk factors for AD [8]. A study
showed that among ApoE epsilon 4 carriers, moderate intake of saturated
fats at middle age may increase the risk of AD and dietary interventions
may modify the risk among these individuals [9].

Homocysteine

H igh homocysteine is also a major vascular r isk factor and has been
associated with atherosclerotic vascular disease. In the Framingham study
cohort, Seshadri et al found a strong, graded association between plasma
total homocysteine levels and the risk of dementia and AlzheimerÕs disease.
Hyperhomocystnemia (plasma homocysteine >14 micromoles per litre) was
associated with an increased risk of dementia (RR, 1.9; 95%CI, 1.3- 2.8) and
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AD (RR, 1.9; 95% CI, 1.2-3.0). The observed association was independent of
age, sex, APOE genotypes, plasma vitamin levels and other putative risk
factors for dementia and AD. An increment of 5 micromoles per l i tre of
homocysteine increased the r isk of  A lzheimerÕs disease by 40% [10].
Homocysteine is a sulfur-containing amino acid formed from the amino
acid methionine. Under normal metabol ic condi tions, homocysteine is
removed from the circulatory system by recycling back to methionine, in a
chemical reaction (re-methylation) that requires folate and vitamin B12. It
can alternatively be disposed by a chemical reaction called transsulforation
to the amino acid cysteine, and this reaction requires vitamin B6. Renvall et
al . in their  study found low  levels of folate along w i th deficiencies of
thiamine and vi tamin B12 in 22 A D subjects as compared to 41 in the
cognitively normal control  group [11]. Serot et al  in their study of 126
patients, including 30 patients with AD, found that the levels of folate in the
cerebrospinal fluid were significantly lower in late-onset AD patients [12].
Si nce v i tami ns B6, B12 and  fol ate can l ow er  homocystei ne l ev el s,
consumption of these vitamins could protect against AD, but additional
research is needed to confirm it.  

Hypertension

Several longitudinal studies indicate that hypertension may be linked to
AD [13, 14, 15] and some did not show that association [16]. Syst-Eur, a
study on the effects of treatment in hypertensives over the age of 60,
compared  the ou tcomes of  1,238 pat i ents w ho w ere t r eated  w i th
nitrendipine with 1,180 who were given placebo: 21 new cases of dementia
were found in the placebo group vs. 11 cases in the treatment group. Of the
32 incident cases of dementia, 23 were A lzheimerÕs dementia, two were
vascu lar  and  the other  seven w ere fel t  to be mixed  dement i a. The
investigators calculated that treating 53 people for five years would prevent
one case of dementia. This study found that treatment w i th a calcium
channel blocker (nitrendipine) lowered the rate of development of dementia
to half when compared to the placebo group. Median fol low  up in this
study was for two years [17].  A  recent Australian- French study of 1241
hypertensive elderly, showed antihypertensive therapy was associated with
a lower risk of AD (OR Ð 0.58, 95% CI, 0.42- 0.81). Calcium antagonists were
show n to be associated w i th a decreased r i sk  of  A D [18] . The other
antihypertensive drug w i th possible beneficial  effects in A D includes
angiotensin converting enzyme (ACE) inhibitors and a randomized non-
bl i nded  t r i al  show ed  that  brai n - penet rat i ng A CE i nhi bi tor s l i ke
perindopril or captopril reduce the incidence of AD in elderly hypertensive
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subjects [19] .  I n the Cache County  study  on 3308 subjects, any
antihypertensive medication use at basel ine w as associated w ith low er
incidence of AD (adjusted hazard ratio, 0.64; 95% CI, 0.41- 0.98).  When they
did analysis of antihypertensive subclasses, diuretics (adjusted hazard ratio,
0.57; 95% CI, 0.33- 0.94) and speci f ical ly potassium- spar ing diuretics
(adjusted hazard rat io, 0.26; 95% CI , 0.08- 0.64) show ed the greatest
reduction in risk [20]. A  systematic review of randomized double- bl ind
placebo controlled trials showed no convincing evidence that blood pressure
lowering can prevent the development of dementia with no apparent prior
cerebrovascular disease. This study had limitations in analyzing the data,
due to significant number of placebo patients given active treatments and
also due to lost to follow-up [21]. 

Hypercholesterolemia

Recent data suggest that cholesterol metabolism is linked to susceptibility
to Alzheimer's disease (AD). Kivipelto M et al in the prospective, population
based study, found that people with raised systolic blood pressure (>/=160
mm Hg) and high serum cholesterol  (>/ =6.5 mmol/ l ) in midl i fe had a
significantly higher risk of A lzheimerÕs Dementia in later l i fe, even after
adjustment for age, BMI, education, vascular events, smoking status and
alcohol consumption, than those with normal systolic blood pressure (odds
ratio 2.3, 95% CI 1.0-5.5) or serum cholesterol (odds ratio 2.1, 95%CI 1.0-4.4).
Participants w ith both of these risk factors in midlife had a significantly
higher risk of developing AD than those w ith either of them alone (odds
ratio 3.5, 95%CI, 1.6-7.9) [22].  There is, however, some epidemiological, and
l imi ted randomized cl i ni cal  ev idence show ing that  l ow er ing serum
cholesterol  may retard the pathogenesis of A lzheimer 's disease.  Tw o
observational clinical studies reported an association between statin therapy
and a reduction in the occurrence of Alzheimer's disease. One was a cross-
sectional analysis [23] and the other was a nested case control study [24].
Statins also al ter  the cholesterol  metabol i tes and reduce A  beta levels
(amyloid beta-peptide) deposition in the cerebrospinal fluid. A randomized,
placebo-control led, double bl ind study from Germany evaluated 80mg
simvastatin dai ly versus placebo for 26 weeks in patients w ith AD. The
project found simvastatin signi f icantly decreased A beta40 levels in the
cerebrospinal fluid of patients with mild Alzheimer's disease. The reduction
of Abeta40 correlated with the reduction of 24S-hydroxycholesterol. These
changes were not seen in more severe AD patients [25].
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Diabetes

Diabetes Mell i tus is a metabolic vascular risk factor of atherosclerotic
disease. Diabetes Mellitus almost doubled the risk of AlzheimerÕs dementia
in the Rotterdam Study [26]. The Honolulu-Asia Aging study also found
diabetes to be associated w ith A lzheimerÕs dementia and the association
was particularly stronger for APOE 4 carriers [27]. At this point, there is no
clear cut evidence that diabetes treatment will reduce AD, but at least two
smal l  i ntervent i on stud ies have suggested that  improved gl ycemic
management may improve cognitive function among patients with diabetes
[28, 29]. 

Low physical inactivity

It is associated with heart disease and stroke. Regular physical activity or
exercise can be a protective factor for cognitive decline and dementia. In a
case- control study, physical activities like sports, walking and exercising
during middle l i fe were associated w ith reduced risk of AD [30]. In the
longitudinal  Canadian Study of Health and Aging, investigators showed
high levels of physical activity over a period of  five years  were associated
w i th reduced r i sks of  cogni t i ve impai rment, especial l y  A lzheimerÕs
Dementia (odds ratio, 0.50;95% CI , 0.28-0.90) [31]. 

Dietary factors

Regular intake of Omega 3 fatty acids and antioxidants l ike vitamin C
and vitamin E are essential for good vascular health.  A  cross- sectional
study showed lower vitamin C and E intake in persons diagnosed with AD
compared to controls [32]. In the Chicago Health and Aging study found
that increased vitamin E intake from foods was associated with decreased
risk of AD [33], whereas in the Honolulu Asia aging study there was no
reduction in the risk of AD on Japanese men who were taking vitamin E
and C supplements at basel ine [34]. In the Rotterdam study, high f ish
consumption is inversely related to incident AD [35].  

CONCLUSION

There is emerging evidence that systemic vascular risk factors play a
major role in the pathogenesis of A lzheimerÕs dementia and adequate
treatment of the vascular factors and disease may help to prevent AD.

RESEARCH  AND  PRACTICE  IN  ALZHEIMERÕS  DISEASE  VOL  12  ©

63

15 ALAGIAKRISHNAN_c:15 ALAGIAKRISHNAN_c  17.10.2007  15:09  Page 63



Alzheimer's disease is probably similar to atherosclerosis and other complex
trai t  diseases in that there are mul t iple inf luences . Longi tudinal  and
randomized controlled  studies provide moderate evidence that adequate
control of hypertension with calcium channel blockers, ACE inhibitors and
diuretics can prevent AD. It  is also possible that adequate control of other
vascular  r isk factors in ear ly adul thood and midl i fe may  reduce the
incidence  of  AlzheimerÕs  dementias, however more research is needed in
these areas.
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