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Vascular risk factors and dementia
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A prospective post-marketing surveillance (PMS) study describing the
safety/tolerability and efficacy of Exelon® in patients with Alzheimer’s disease.
i 2 B e iR kT2 (Taiwan stroke Registry)

3. AL R AR O ik B RS PG (A pilot study for developing a

stroke care mode)

ASP I (Ancrod stroke program) Study of Acute Viprinex ™ for Emergency Stroke:
A randomized, double-blind, placebo-controlled study of Ancrod in subjects
beginning treatment within 6 hours of the onset of acute ischemic stroke.

A phase II, double-blind, placebo-controlled, dose-finding study in patients with
diabetic neuropathic pain to evaluate efficacy and safety of TAK-583

A Randomized, Double-blind, Placebo-and Active-Controlled Study of
Carisbamate in the Treatment of Neuropathic Pain in Diabetic Peripheral
Neuropathy followed by a Blinded Extension Phase ( CARISNPP2003)

. The Safety and Efficacy of Cilostazol in Ischemic Stroke Patients with Peripheral

Arterial Disease (SPAD Study)
PG2 Injection 500mg in acute stroke study (PASS)

9. A double-blind, randomized, placebo-controlled, multicenter study to compare

functional outcome and safty of treatment with BNG-1 in combination with

aspirin with that of aspirin alone in ischemic stroke recovery (BNG-TW002)



Hypertension and dementia
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Hypertension, a major risk factor for stroke, is also a leading cause
for vascular cognitive impairment (VCI). Alzheimer’s disease (AD) and VCI
are the most common forms of dementia. Up to 50% cases of dementia
have mixed pathology featuring both vascular (VCI) and
neurodegenerative lesions (AD). There are increasing evidence indicates
that hypertension is also a risk factor for AD. Midlife hypertension
doubles the risk for AD later in life and accelerates the progression of the
dementia.

In this speech, | will discuss the following topics: 1) how
hypertension alters the cerebrovascular structure and function, 2) the
brain lesions underlying VCl and 3) the interaction between hypertension
and AD. | will also briefly review the randomized clinical trials and
observational clinical studies for antihypertensive therapy and
prevention of prevention.
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Diabetes mellitus and dementia
Abstract:
Higher glucose levels may contribute to an increased risk of dementia through

HET

,,

several potential mechanisms, including acute and chronic hyperglycemia and insulin
resistance and increased microvascular disease of central nervous system.

There is an urgent need for new ways to treat Alzheimer’s disease (AD), the most
common cause of dementia in the elderly. Current therapies are modestly effective at
treating the symptoms, and do not significantly alter the course of the disease. Over
the years, a range of epidemiological and experimental studies have demonstrated
interactions between diabetes mellitus and AD. As both diseases are leading causes of
morbidity and mortality in the elderly and are frequent co-morbid conditions, it has
raised the possibility that treating diabetes might be effective in slowing AD. This is
currently being attempted with drugs such as the insulin sensitizer rosiglitazone.
These two diseases share many clinical and biochemical features, such as elevated
oxidative stress, vascular dysfunction, amyloidogenesis and impaired glucose
metabolism suggesting common pathogenic mechanisms

The most important common mechanism between insulin-resistant (type II)
diabetes and AD could be impaired insulin signaling; a form of toxic amyloid can
damage neuronal insulin receptors and affect insulin signaling and cell survival. It has
even been suggested that AD could be considered as “type 3 diabetes” since insulin
can be produced in brain. Another common feature of diabetes and AD are increased
advanced glycation endproduct-modified proteins are found in diabetes and in the AD
brain; the receptor for advanced glycation endproducts plays a prominent role in both
diseases. Although clinical trials of certain types of diabetic medications for treatment
of AD have been conducted, further understanding the common pathological
processes of diabetes and AD are needed to determine whether these diseases share

common therapeutic targets.
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" Relation Between CHD Events and LDL
Cholesterol in Statin Trials
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Adapted from Grundy SM et al Circulation 2004;110:227-239.

*The association between YRFs and
an increased risk of developing
dementia

Oxdatie  Insuin  Adiposity
stress resistance

RN

Dementia

N

Diabetes

Hypertension Dyslipidemia

e Endothelial  Inflammation  Subcortical

dysfunction vascular
disease

igure. Possible mechanisms that may explain the association between vascular risk factors and an increased risk of developing dementia.

Laura E et al., Arch Neurol. 2009;66(10):1210-1215

Natural history of
BP, cholesterol and AD

ApoE E4, high midlife total cholesterol and
midlife BP are independent AD risk factors?

BP and cholesterol of AD patients not higher

than controls
Cholesterol levels gradually | with age?
More rapid lin those who develop dementia2

'Kivipelto et al, Neurology 2001;56:1683-1689
?Kivipelto et al, CNS Drugs 2002; 16(7):435-44
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Do statins prevent AD?

Do they help in treatment
of AD?
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*Beneficial changes to lipid profiles.
*L cholesterol
* | LDL

* Affect other serum and cell markers
* Anti-oxidant
* Anti-inflamatory

* Endothelial actions
*

o
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"What do statins do

Current indications of statins

*Primary MI Prevention

*Primary MI Prevention in DM

*Secondary MI prevention

*Risk reduction CV events in perioperative period of cardiac
revascularization procedures.

*Cholesterol Level Reduction in Familial Hypercholesterolemia
Syndromes

*Statins may have pleiotropic mechanisms:
*Increase nitrous oxide production
* Improve endothelial function
* Decrease pro-inflammatory cytokines
*Reduce expression of adhesion molecules on

vascular walls

*Reduce progression of atherosclerosis
* Plaque stabilization

*Reduce stroke risk

*What do statins do:
Mechanisms affecting
neurodegeneration

Effects of statins on LDL-C levels
(Results of Dose Response Studies)
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1) J Clin Therap Med 3(12): 1445, 1987 2) J Clin Therap Med 5 (10): 2011, 1989 3) J Clin Therap Med 11 (Suppl 1): 153, 1995
4) Prog Med 18:1690, 1998 5) J Clin Therap Med 17 (6): 829, 2001 6) J Atheroscler Thromb 10 (6): 329, 2003
7) J Clin Therap Med 14(11):2031, 1998 _8) J Clin Therap Med 17(6): 9152001 ___9) J Atheroscler Thromb 11:152. 2004

*Characteristics of Statins
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*Statin and
dementia

Epidemiology studies
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* Age-related association of cholesterol and dementia risk

Statins protective?

e Nothola et al2 1998

Helzner et al 2009

- Epidemiological studies - significantly
reduced risk of AD/dementia

— Rockwood 2002
« Any LLAs | risk of AD (OR 0.25, 0.10-0.62)
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* Protective effect only in <80 years age
—Jick et al 2000

Correlation of Cholesterl Level With Dementa Rk

Hegatice
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—Wolozin et al 2000: effect for lovastatin,
pravastatin but not simvastatin
— Yaffe et al 2002 - trend to protect against

s - Figure. Relationship between outcome and age of partcipants n studies of the ffect of cholesterol on dementiarisk and progression. For each balloon, the
cog nitive d ecl ine left-most end is positioned at the mean age of participants at study start, the width represents the follow-up time, and the height indicates the cohort size. Red

signifes a positive correlation of cholesterol level with dementiarisk, gray a negative corelation, and blue no correlation. An additional study by Whitmer and
colleagues’is excluded because the large size of its cohort and long follow-up period would have distorted the figure

Shepardson NE et al., Arch Neurol. 2011;68(10):1239-1244

i Mielke et al 142005
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“Cholesterol is essential for normal “Cholesterol deficiency
cellular functions
*Within the brain, most cholesterol is located in the * According to the American Heart Association in 1994,
and in the specialized membrane of the only total cholesterol levels or 4.1
. mmol/l are to be classified as “hypocholesterolemia®.
*Accordingly, it plays an important role in neural functions *A study of 121 healthy young women found that those
mediated by membrane-bound molecules such as with low cholesterol levels - - were
and more likely to score high on measures of depression and
(Abad-Rodriguez et al., 2004; anxiety than women with normal or high cholesterol

Fassbender et al., 2001; Hering et al., 2003; Mason, 1994). levels.

*Moreover, it has long been implicated in % .
and neurite extension during neuron regeneration (Ong et low cholesterol is a potential predictor for depression and
al., 2003; Poirier, 2003; Thiele et al., 2000). anxiety in certain individuals.

* Psychosomatic Medicine, May 1999
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F Twenty-six-year change in total cholesterol
levels and incident dementia:

the Honolulu-Asia Aging Study
*Cholesterol levels in men with dementia and, in

particular, those with Alzheimer disease had
declined and
remained lower than cholesterol levels in men
without dementia throughout that period.

*The difference in slopes was robust to adjustment
for potential confounding factors, including vascular
risk factors, weight change, alcohol intake, and use
of lipid-lowering agents.

Steward R et al., Arch Neurol. 2007 Jan;64(1):103-7.

a. £% (Normal)

b. 4% (Dementia)

1. Lost of cortical
cholingergic
innervation in AD.

2. Middle temporal gyrus

c. %% (Dementia)
1. Nucleus Basalis
2. NFTs

*Cholesterol deficiency and

neurodegenerative disorders

*Shortage of cholesterol affects the function of
brain cells and has been implicated in the
pathogenesis of several neurodegenerative
disorders.

*Cholesterol deficiency

%impairs synaptic plasticity

*induces tau hyperphosphorylation and facilitates the
formation of paired helical filament in neurofibrillary
tangles, one of the hallmarks of Alzheimer's disease (AD

*(Abad-Rodriguw et al., 2004; Fan et al., 2001; Koudinov and
Koudinova, 2001; Mauch et al., 2001).

“Cholesterol deficiency and
neurodegenerative disorders

*Several studies have reported a reduced level of cellular cholesterol in
AD brain and in the mouse model for AD, partly owing to oligomeric
amyloid B-protein (AP) causing lipid leakage from neural cells

* (Mason, 1994; Michikawa et al., 2001; Molander-Melin et al., 2005; Roher et
al., 2002; Svennerholm and Gottfries, 1994; Yao and Papadopoulos, 2002).

* Better memory functioning associated with
higher total and LD cholesterol levels in
very elderly subjects without the APOE4

allele
*High total cholesterol and high LDL cholesterol were associated with
higher memory scores for non-carriers of the APOE4 allele.

*No significant associations between cognitive performance and lipid
profile were found for carriers of the APOE4 allele.

Rebecca W et al., Am J Geriatr Psychiatry. 2008; 16(9): 781-785
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Take home massage

*Midlife total cholesterol is an independent risk factor for AD.

*Epidemiological studies indicate that patients receiving statins for a
long period have a reduced risk of dementia.

*Lower cholesterol level in age>75 y/o group may potentially increased
the incidence of new onset diabetes as well as of dementia.




