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Abstract

Vascular cognitive impairment is spectrum of cognitive change
related to vascular pathology from early cognitive decline to dementia.
Management of risk factors that may increase damage to the brain
vasculature is an important treatment strategy. There is substantial
evidence that treating risk factors may improve outcomes and help
delay further decline. Thus, pharmacological therapy primarily helps to
prevent worsening of vascular dementia by controlling the underlying
disease, such as hypertension, hyperlipidemia or diabetes mellitus.
To date, there is no approved drug for vascular dementia, and the use
of acetylcholinesterase inhibitors should not be routinely prescribed.

(J Thai Stroke Soc. 2017; 16 (2): 16-26.)
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Introduction

Vascular lesions such as infarctions of the
cerebral hemispheres, at least in part, can lead to
development of dementia. Changes in cognitive function
may occur suddenly after a stroke or begin slowly and
as gradually worsen, depending on types of stroke.
The term “vascular cognitive impairment (VCI)” is
increasingly preferred by experts on “vascular dementia”,
because the former express the concept that cognitive
deficits can range from mild to severe. Stroke and
dementia share common risk factors including
hypertension, the strongest risk factor, diabetes
mellitus, hyperlipidemia, and metabolic syndrome."
Silent infarctions are also an important risk factor for
developing dementia.* In addition, vascular brain
pathology often coexists with changes related to other
types of dementia, including Alzheimer’s disease (AD)
and dementia with Lewy bodies.® Clinically, although
the neuropsychological profiles in vascular dementia
vary considerably, it is rare for vascular dementia to
present with isolated memory loss without executive
function deficits.®

Based on the diagnostic approach recommended
in the joint scientific statement on vascular contributions
to mild cognitive impairment (MCI) and dementia issued
by the American Heart Association and American Stroke
Association in 2011, the following criteria suggest the
greatest likelihood for MCI or dementia to be caused
by vascular changes:

1. The diagnosis is confirmed by neurocognitive
testing, that provides detailed evaluation of specific
cognitive function such as judgment, planning, problem-
solving, reasoning and memory

2. There is imaging evidence, usually with
magnetic resonance imaging (MRI), showing evidence
of either a recent stroke or other vascular changes
consistent with the types of impairment documented in
neurocognitive testing

3. There is no evidence of other factors that are

contributing to cognitive decline.

Neuropathogenesis of vascular cognitive
impairment

In addition to small ischemic lesions in the
brain that can directly affect cognitive function by
damaging areas essential for cognitive function, other
more complex interactions between vascular disease and
cognitive function exist. The angiotensin II system can
lead to increased production of amyloid, involved in the
pathogenesis of AD, and this interaction is thought to
occur at the endothelium of brain microvasculature,
where amyloid peptide is made.® Another factor is a
gene that regulates vascular differentiation such as
MEOX2. This gene, expressed at low level in the brains
of AD patients, also regulates angiogenesis, reduces
apoptosis, and increases production of a protein involved
in the clearance of amyloid.’ Research on the interaction
of vascular factors with amyloid deposition may shed

light on the pathogenesis of vascular dementia.

Treatment of vascular cognitive impairment

Vascular dementia can be considered a
preventable dementia. Primary prevention is primary
care of vascular risk factors or a secondary prevention
of factors that could cause recurrence of stroke. In this
review, guidelines are summarized only on symptomatic
treatment: pharmacologic or non-pharmacologic
treatments, based on the criteria published in the
recommendations of the American Academy of
Neurology Classification of Evidence — Therapeutic

Studies (Tables 1 and 2)."°
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Table 1 Summarized classification of studies.

Class I A randomized, controlled clinical trial of the intervention of interest with masked or objective
outcome assessment, in a representative population. Relevant baseline characteristics are presented
and substantially equivalent among treatment groups or there is appropriate statistical adjustment

for differences.

Class II A randomized controlled clinical trial of the intervention of interest in a representative population
with masked or objective outcome assessment that lacks one criteria a-e in Class I or a prospective
matched cohort study with masked or objective outcome assessment in a representative population
that meets b-e in Class I. Relevant baseline characteristics are presented and substantially equivalent

among treatment groups or there is appropriate statistical adjustment for differences.

Class III All other controlled trials (including well-defined natural history controls or patients serving
as own controls) in a representative population, where outcome is independently assessed, or

independently derived by objective outcome measurement.

Class IV Studies not meeting Class I, II or III criteria including consensus or expert opinion.

Table 2 Levels of evidence.

A Established as effective, ineffective or harmful (or established as useful/predictive or not useful/
predictive) for the given condition in the specified population. (Level A rating requires at least two

consistent Class I studies.)*

B Probably effective, ineffective or harmful (or probably useful/predictive or not useful/predictive)
for the given condition in the specified population. (Level B rating requires at least one Class I

study or two consistent Class II studies.)

C Possibly effective, ineffective or harmful (or possibly useful/predictive or not useful/predictive)
for the given condition in the specified population. (Level C rating requires at least one Class II

study or two consistent Class III studies.)

U Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.

*In exceptional cases, one convincing Class I study may suffice for an “A” recommendation if 1) all criteria are met,
2) the magnitude of effect is large (relative rate improved outcome > 5 and the lower limit of the confidence interval

is > 2).
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1. Treatment of vascular disease-related
conditions in patients with VCI

Management of risk factors for vascular
diseases that may contribute to VCI are the mainstream
for treating patients with VCI. (Table 3) Systemic
arterial hypertension (SAH) is one of the potential
risk factors. Although the use of anti-hypertensive
agents can reduce the risk of cognitive decline and
dementia, including VCI, the HY VET-COG sub-study,
a double-blind controlled trial using indapamide and
perindopril in older elderly over 80 years of age, showed
a non-significant reduction in dementia in the treated
sub-group."

In diabetes mellitus, the ACCORD-MIND
trial offered benefits of controlling HbA1C < 6% over
7-7.9% for preventing cognitive decline. However,
the study showed that strict control increased mortality
and is contraindicated in diabetic patients at high risk.”"

Dyslipidemia is considered a risk factor for
cognitive decline. Two randomized trials (HPS2002
using simvastatin and PROSPER2002 using pravastatin),
which included patients aged > 70 years, failed to
confirm any effect on the incidence of dementia
or cognitive decline, although both studies found
a significant reduction in LDL levels.” The LEADe
study, a randomized, double-blind, multi-center trial in
patients with mild to moderate AD, revealed no benefit
of atorvastatin in the treated group over placebo
on cognition and global functioning measured by
the ADAS-Cog and the ADCS-CGIC, respectively.”

In patients with heart failure, a study showed
that the use of ACE inhibitors has been associated with
cognitive improvement, independently of basal blood
pressure levels.”

Several studies have assessed cognitive
function after carotid revascularization either by
surgical approach, carotid endarterectomy (CEA) or
endovascular approach by carotid artery stenting (CAS).
Among these studies many have shown no changes
in cognition after procedure, some have noted

improvements while others have found decline.”

The use of aspirin in patients with cognitive
impairment has been investigated. A randomized
trial of aspirin and placebo for five years in subjects
aged > 50 years found no significant difference in
cognition.”* The PRoFESS study, assessing aspirin
plus dipyridamole versus clopidogrel and telmisartan,
showed no difference between the two antiaggregants
on cognitive function.”® In AD patients, the administration
of aspirin showed no benefits on cognition but increased
the risk of hemorrhage.***

Cigarette smokers are at higher risk of
developing cognitive impairment in general. In a
study of the 23-year follow-up that compared smokers
of > two packs a day to non-smokers, showed the
former group to be at greater risk for VCL*

Several studies on alcohol have shown that
an intake of low amounts of alcohol has a preventive
effect on the development of AD and vascular dementia.”
However, there is a deleterious effect when consumed
at high doses. The consumption of two daily drinks
(<80 gram/day) is associated with reduced overall
risk, whereas > three drinks is associated with increased
risk of ischemic or hemorrhagic stroke.?

Overweight and obese individuals are at
higher risk for dementia. A positive association
between body mass index in adult life and occurrence
of AD and vascular dementia in later life was found,
with a five-fold higher risk of vascular dementia in
obese subjects and twice among overweight subjects,
regardless of vascular factors.”

Increased consumption of fruit, vegetables,
grains and unsaturated fatty acids (olive oil), low intake
of meat and saturated fatty acids plus moderate intake
of alcohol, have been associated with a lower risk for
dementia and reduced conversion of mild cognitive
impairment to AD.*** Supplementation with omega-3,
vitamin C, vitamin E, beta carotene, vitamin B12, folic
acid and vitamin B6 in randomized trials has failed to
show any effect on cognitive decline prevention.**

A meta-analysis of prospective studies
involving non-demented subjects, followed up for 1 - 12

years, found that a high level of physical exercise was
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associated with a 38% reduction in risk of cognitive
decline, whereas light to moderate physical exercise
was associated to a 35% reduction in risk of decline.*
In a randomized clinical trial, physical exercise was
associated with lower risk of developing mild cognitive
impairment and dementia among adults with subjective
memory complaints.*

Sleep disturbance is a risk factor for vascular
dementia. Randomized studies showed that treatment of
obstructive sleep apnea in AD patients has benefits for

improving some aspects of cognitive function.”

2. Pharmacological therapy for VCI (Table 4)
Although clinical trials have shown some
efficacy of donepezil and galantamine in patients
with vascular dementia, the US Food and Drug
Administration (FDA) has not approved these drugs for
vascular dementia.*** One study, in which the definition
of vascular dementia is imprecise and unclear, reported
excess deaths in the donepezil treatment group.*
Furthermore, a meta-analysis of randomized clinical
trials of cholinesterase inhibitors in vascular dementia
showed only small benefits in cognitive function,
without significant improvement in activities of daily
living or behavioral changes.*® Therefore, use of these
acetylcholinesterase inhibitors cannot be routinely
recommended. However, it is possible that there are
some benefits of these drugs in patients with vascular
dementia related to underlying AD pathology.

Memantine, approved for moderate to severe
AD, has shown promise in clinical trials including
patients with vascular dementia. However, this drug is
not FDA approved for vascular dementia.*"*

In patients with cerebral autosomal
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL), donepezil did not
improve overall cognitive function or memory, although
some benefits in executive function were found.*

A randomized, double-blind, placebo-
controlled trial showed that patients with subcortical
vascular dementia receiving nimodipine had less marked

decline on the MMSE and Global Deterioration Scale

(GDS) compared with patients given placebo.* A long-
term benefit from nimodipine has yet to be confirmed
by long-term trials. Two trials have been conducted
on the use of nicardipine in vascular dementia, both
with methodological limitations that impede the result
validation.*>®

For pentoxifylline,” citicoline,” and cerebrolysyn,*
good quality of the trials, and randomized studies with
a larger number of patients and longer follow-up
periods are needed to confirm previous controversial
observations. Thus, these drugs are not recommended
for the treatment of VCIL.

For gingo biloba,” hydergine,” and piracetam,”
due to heterogeneous diagnostic criteria, inconsistent
results, and the small numbers of patients, it can be
concluded that these medications should not be used for

the treatment of VCI.

Conclusion

Any condition that damages cerebral blood
vessels can cause brain changes linked to VCI. Risk
factors for VCI coincide with those that increase risk
for stroke, heart disease and other conditions affecting
blood vessels. Many of these factors are also linked to
increased risk of AD. Thus, controlling risk factors that
may contribute to damage to the cerebral blood vessels
is a major treatment strategy. To date, there is no FDA
approved drug for vascular dementia, and the use of
acetylcholinesterase inhibitors should not be routinely

prescribed.
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Table 3 Treatment of vascular disease-related conditions in patients with VCIL.

Condition or Level of
. Recommendation . Reference
treatment option evidence
Systemic arterial Anti-hypertensive drugs can reduce the risk of cognitive decline, B 1
hypertension including VCI. However, there is insufficient evidence to
recommend the use a specific class of drugs.
Diabetes mellitus Strict control of plasma glucose (HbA1C < 6%) is not B 12, 13
recommended for exclusively preventing cognitive decline.
Dyslipidemia Use of statins in elder (> 70 years old), individuals with vascular B 14, 15
risk factors, is not recommended exclusively for the prevention
or treatment of dementia.
Heart failure Treatment of co-morbidities linked to heart failure in elderly C 16
patients (anemia, SAH', electrolyte imbalance, hyperglycemia,
hypoalbuminemia) can slow down cognitive decline.
- The use of ACE? inhibitors can be recommended in patients
with heart failure, independently of treatment to control blood C
pressure.
Atrial fibrillation Ensure adequate anticoagulation control in patients with AF and C 63
(AF) cognitive decline.
Carotid CEA® or CAS* in patients with symptomatic carotid stenosis has C 17-21
revascularization no benefit on cognitive performance, and should not be recommended
for the purpose of preserving or improving cognitive function.
Anti-platelet agents: | Use of anti-platelet agents is not recommended for primary B 22-25
- acetylsalicylic prevention of cognitive decline and dementia.
acid, dipyridamole,
clopidogrel,
telmisartan
Smoking Smoking cessation should be recommended. C 26
Alcohol High amount consumption of alcohol must be avoided. C 27, 28
Obesity Controlling weight within normal levels should be encouraged. C 29
Diet and supplements | Promoting consumption of healthy foods predominantly vegetables, B 30-34
unsaturated fatty acids, grains and fish is recommended.
Physical exercise Regular physical exercise should be recommended to healthy B 35, 36
subjects, patients with CVD®, and to patients with cognitive decline.
Sleep apnea Treatment of obstructive sleep apnea can yield some cognitive C 37
improvement.

'systemic arterial hypertension; “angiotensin-converting enzyme; °carotid endarterectomy; *carotid artery stenting;

*cerebrovascular disease
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Table 4 Pharmacological therapy for VCI.

Level of
Drug Recommendation . Reference
evidence

Cholinesterase Assessments of VCI subtypes are needed and use should be B 38-50, 53
inhibitors: dedicated and targeted.
- donepezil, - Benefits seem dominant in subcortical VCI patients. C

rivastigmine,

galantamine
Glutamate receptor Assessments of VCI subtypes are needed and use should be B 51, 52
antagonists: dedicated and targeted.
- mimantine - Benefits seem dominant in subcortical VCI patients. C
Calcium channel Both nimodipine and nicardipine cannot be recommended for C 54-56
blockers: the treatment of VCIL.
- nimodipine,

nicardipine
Pentoxifylline Not recommended. U 57
Citicoline Insufficient data to recommend. C 58
Cerebrolysin Not recommended. C 59
Ginkgo biloba, These medications should not be used in the treatment of VCIL. B 60-62
hydergine, piracetam

References

1.

J Thai Stroke Soc. Volume 16 (2), 2017

Knopman D, Boland LL, Mosley T, et al. Cardiovascular
risk factors and cognitive decline in middleaged
adults. Neurology 2001; 56: 42—48.

Yaffe K, Kanaya A, Lindquist K, et al. The metabolic
syndrome, inflammation, and rise of cognitive decline.
JAMA 2004; 292: 2237-2242.

Solomon A, Kareholt I, Ngandu T. Serum cholesterol
changes after mid-life and late-life cognition:
twenty-one-year follow-up. Neurology 2007; 68:
751-756.

Vermeer SE, Prins ND, den Heijer T, et al. Silent
brain infarcts and the risk of dementia and cognitive
decline. N Engl J Med 2003; 348: 1215-1222.

Boyle PA, Yang J, Yu L, et al. Varied effects of
age-related neuropathologies on the trajectory of late
life cognitive decline. Brain 2017 Jan 12. pii: aww341.

do1:10.1093/brain/aww341.

Reed BR, Mungas DM, Kramer JH, et al. Profiles of
neuropsychological impairment in autopsy-defined
Alzheimer’s disease and cerebrovascular disease.
Brain 2007; 130(Pt 3): 731-739.

Gorelick PB, Scuteri A, Black SE, et al. Vascular
contributions to cognitive impairment and dementia:
a statement for healthcare professionals from
the american heart association/american stroke
association. Stroke 2011; 42: 2672-713.

Vagnucci AH Jr, Li WW. Alzheimer’s disease and
angiogenesis. Lancet 2003; 361: 605-608.

Wu Z, Guo H, Chow N, et al. Role of the MEOX2
homeobox gene in neurovascular dysfunction in

Alzheimer’s disease. Nat Med 2005; 11: 899—-904.

. American Academy of Neurology. Clinical Practice

Guideline Process Manual. 2011; 2011 ed. St. Paul,

MN: The American Academy of Neurology.




20.

. Peters R, Beckett N, Forette F, et al. Incident

dementia and blood pressure lowering in the
Hypertension in the Very Elderly Trial cognitive
function assessment (HY VET-COG): a double-blind,
placebo controlled trial. Lancet Neurol 2008; 7:
683-689.

. Williamson JD, Miller ME, Bryan RN, et al. The

action to control cardiovascular risk in diabetes
memory in diabetes study (ACCORD-MIND):
rationale, design, and methods. Am J Cardiol 2007;
99: S112-S122.

. Bonds DE, Miller ME, Bergenstal RM, et al.

The association between symptomatic, severe
hypoglycaemia and mortality in type 2 diabetes:
retrospective epidemiological analysis of the

ACCORD study. BMJ 2010; 340: b4909.

. McGuiness B, Craig D, Bullock R, Passmore P.

Statins for the prevention of dementia. Cochrane

Database Syst Rev 2009; 15: CD003160.

. McGuiness B, OHare J, Craig D, et al. Statins for

the treatment of dementia. Cochrane Database Syst

Rev 2010; 4: CD007514.

. Zuccala G, Onder G, Marzetti E, et al. Use of

angiotensin-converting enzyme inhibitors and
variations in cognitive performance among patients

with heart failure. Eur Heart J 2005; 26: 226-233.

. Bo M, Massaia M, Speme S, et al. Risk of cognitive

decline in older patients after carotid endarterectomy:
an observational study. J] Am Geriatr Soc 2006; 54:
932-936.

. Crawley F, Stygall J, Lunn S, Harrison M,

Brown MM, Newman S. Comparison of
microembolism detected by transcranial Doppler
and neuropsychological sequelae of carotid surgery
and percutaneous transluminal angioplasty. Stroke

2000; 31: 1329-1334.

. Grunwald IQ, Supprian T, Politi M, et al. Cognitive

changes after carotid artery stenting. Neuroradiology
2006; 48: 319-323.

Kishikawa K, Kamouchi M, Okada Y, et al. Effects
of carotid endarterectomy on cerebral blood flow and

neuropsychological test performance in patients with

21.

22.

23.

24.

25

26.

27

28.

29.

high-grade carotid stenosis. J Neurol Sci 2003; 213:
19-24.

Lunn S, Crawley F, Harrison MJG, Brown MM,
Newman SP. Impact of carotid endarterectomy upon
cognitive functioning. a systematic review of the
literature. Cerebrovasc Dis 1999; 9: 74-81.

Price JF, Stewart MC, Deary 1J, et al. Low dose
aspirin and cognitive function in middle aged to
elderly adults: randomized controlled trial. BMJ 2008;
337: a1198.

Diener H-C, Sacco RL, Yusuf S, et al. Effects
of aspirin plus extended-release dipyridamole
versus clopidogrel and telmisartan on disability and
cognitive function after recurrent stroke in patients
with ischaemic stroke in the Prevention Regimen for
Effectively Avoiding Second Strokes (PRoFESS)
trial: a double-blind, active and placebo-controlled
study. Lancet Neurol 2008; 7: 875-884.

AD2000 Collaborative Group. Bentham P, Gray R,
et al. Aspirin in Alzheimer’s disease (AD2000):
a randomized open-label trial. Lancet Neurol 2008;

7: 41-49.

. Thoonsen H, Richard E, Bentham P, et al. Aspirin

in Alzheimer’s disease. Increased risks of intracere-
bral hemorrhage: cause for concern? Stroke 2010; 41:
2690.

Rusanen M, Kivipelto M, Quesenberry CP Jr, et al.
Heavy smoking in midlife and long-term risk of
Alzheimer and vascular dementia. Arch Intern Med

2011; 171: 333-339.

. Anstey KIJ, Holly MA, Cherbuin N. Alcohol

consumption as a risk factor for dementia and
cognitive decline: meta-analysis of prospective
studies. Am J Geriatr Psychiatr 2009; 17: 542-555.
Hughes TF, Ganguli M. Modifiable midlife risk
factors for late-life cognitive impairment and
dementia. Curr Psychiatr Rev 2009; 5: 73-92.
Whitmer RA, Gunderson EP, Quesenberry Jr CP,
et al. Body mass index in midlife and risk of
Alzheimer disease and vascular dementia. Curr

Alzheimer Res 2007; 4: 103-109.

J Thai Stroke Soc. Volume 16 (2), 2017 | 23



24

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

J Thai Stroke Soc. Volume 16 (2), 2017

Scarmeas N, Stern Y, Tang MX, et al. Mediterranean
diet and risk for Alzheimer’s disease. Ann Neurol
2006; 59: 922-927.

Scarmeas N, Sterm Y, Mayeux R, et al. Mediterranean
diet and mild cognitive impairment. Arch Neurol
2009; 66: 216-225.

van de Rest O, Geleijnse JM, Kok FJ, et al. Effect
of fish oil on cognitive performance in older subjects:
a randomized, controlled trial. Neurology 2008; 71:
430-438.

Kang JH, Cook N, Manson J et al. A trial of B
vitamins and cognitive function among women at
high risk of cardiovascular disease. Am J Clin Nutr
2008; 88: 1602-1610.

Kang JH, Cook NR, Manson JE, et al. Vitamin E,
Vitamin C, Beta Carotene, and cognitive function
among women with or at risk of cardiovascular
disease: the women antioxidant and cardiovascular
study. Circulation 2009; 119: 2772-2780.

Sofi F, Valecchi D, Bacci D, et al. Physical activity
and risk of cognitive decline: a meta-analysis of
prospective studies. J Intern Med 2011; 269: 107-117.
Lautenschlager NT, Cox KL, Flicker L, et al. Effect
of physical activity on cognitive function in older
adults at risk for Alzheimer’s disease. A randomized
trial. JAMA 2008; 300: 1027-1037.

Ancoli-Israel S, Palmer BW, Cooke JR, et al.
Cognitive effects of treating obstructive sleep apnea
in Alzheimer’s disease: a randomized controlled
study. J Am Geriatr Soc 2008; 56: 2076-2081.
Black S, Roman GC, Geldmacher DS, et al. Efficacy
and tolerability of donepezil in vascular dementia:
positive results of a 24-week, multicenter, international,
randomized, placebo-controlled clinical trial. Stroke
2003; 34: 2323-2330.

Wilkinson D, Doody R, Helme R, et al. Donepezil
in vascular dementia: a randomized, placebo-
controlled study. Neurology 2003; 61: 479-486.
Pratt RD, Perdomo CA. Donepezil-treated patients
with probable vascular dementia demonstrate
cognitive benefits. Ann NY Acad Sci 2002; 977:
513-522.

4.

42.

43.

44,

45.

46.

47.

48.

49.

Salloway SP, Pratt RD, Perdomo CA. Donepezil
is well tolerated in patients with vascular dementia:
a comparison of tolerability in vascular dementia
patients and Alzheimer’s disease patients. Eur J
Neurol 2002; 9: 165-224.

Meyer JS, Chowdhury MH, Xu G, Li YS, Quach M.
Donepezil treatment of vascular dementia. Ann NY
Acad Sci 2002; 977: 482-486.

Erkinjuntti T, Kurz A, Gauthier S, et al. Efficacy
of galantamine in probable vascular dementia and
Alzheimer’s disease combined with cerebrovascular
disease: a randomized trial. Lancet 2002; 359:
1283-1290.

Bullock R, Erkinjuntti T, Lilienfeld S. Management
of patients with Alzheimer’s disease plus
cerebrovascular disease: 12-month treatment with
galantamine. Dem Geriatr Cogn Dis 2004; 17: 29-34.
Erkinjuntti T, Kurz A, Small GW, et al. An open-
label extension trial of galantamine in patients
with probable vascular dementia and mixed
dementia. Clin Therap 2003; 25: 1765-1782.
Kertesz A. Efficacy of galantamine in probable
vascular dementia and Alzheimer’s disease
combined with cerebrovascular disease: a randomized
trial. Curr Neurol Neurosc Rep 2002; 2: 503-504.
Kurz AF, Erkinjuntti T, Small GW, et al. Long-term
safety and cognitive effects of galantamine in
the treatment of probable vascular dementia or
Alzheimer’s disease with cerebrovascular disease.
Eur J Neurol 2003; 10: 633-640.

Small G, Erkinjuntti T, Kurz A, Lilienfeld S.
Galantamine in the treatment of cognitive decline in
patients with vascular dementia or Alzheimer’s
disease with cerebrovascular disease. CNS drugs
2003; 17: 905-914.

Aguilar M, Roman G, Black S, et al. Efficacy and
safety of donepezil in vascular dementia: results
from the largest double-blind trial in vascular
dementia [abstract P4-439]. Presented at the 10th
International Conference on Alzheimer’s Disease and

Related Disorders. Madrid, Spain, 2006; July 15-20.




50.

51.

52.

53.

54.

55.

56.

57

58.

Kavirajan H, Schneider LS. Efficacy and adverse
effects of cholinesterase inhibitors and memantine
in vascular dementia: a meta-analysis of randomized
clinical trials. Lancet Neurol 2007; 6: 782—-792.
Wilcock G, Mobius HJ, Stoffler A; MMM 500 Group.
A double-blind, placebo-controlled multicentre
study of memantine in mild to moderate vascular
dementia (MMM 500). Int Clin Psychopharmacol
2002; 17: 297-305.

Orgogozo JM, Rigaud AS, Stoffler A, et al. Efficacy
and safety of memantine in patients with mild
to moderate vascular dementia: a randomized,
placebo-controlled trial (MMM 300). Stroke 2002;
33: 1834-1839.

Dichgans M, Markus HS, Salloway S, et al.
Donepezil in patients with subcortical vascular
cognitive impairment: a randomized double-blind
trial in CADASIL. Lancet Neurol 2008; 7: 310-318.
Pantoni L, del Ser T, Soglian AG, et al. Efficacy
and safety of nimodipine in subcortical vascular
dementia. A randomized placebo-controlled trial.
Stroke 2005; 36: 619-624.

Spanish Group of Nicardipine Study in Vascular
Dementia. An experimental, randomized,
double-blind, placebo-controlled clinical trial to
investigate the effect of nicardipine on cognitive
function in patients with vascular dementia. Rev
Neurol 1999; 15: 835-845.

Gonzalez-Gonzalez JA, Lozano RA. Study of
the tolerability and effectiveness of nicardipine retard
in cognitive deterioration of vascular origin. Rev

Neurol 2000; 30: 719-728.

. Sha MC, Callahan CM. The efficacy of pentoxifylline

in the treatment of vascular dementia: a systematic
review. Alz Dis Ass Disord 2003; 17: 46-54.
Fioravanti M, Yanagi M. Cytidinephosphocholine
(CDP-choline) for cognitive and behavioural
disturbances associated with chronic cerebral
disorders in the elderly. Cochrane Database of
Systematic Reviews 2011. In: The Cochrane Library,
Issue 03, Art. No. CD000269.

59.

60.

61.

62.

63.

Guekht AB, Moessler H, Novak PH, et al.
Cerebrolysin in vascular dementia: improvement
of clinical outcome in a randomized, double-blind,
placebo-controlled multicenter trial. J Stroke
Cerebrovasc Dis 2011; 20: 310-318.

Birks J, Grimley EJ. Ginkgo biloba for cognitive
impairment and dementia. Cochrane Database of
Systematic Reviews 2011. In: The Cochrane Library,
Issue 03, Art. No. CD003120.

Schneider L, Olin JT, Novit A, Luczak S. Hydergine
for dementia. Cochrane Database of Systematic
Reviews 2011. In: The Cochrane Library, Issue 03,
Art. No. CD000359.

Flicker L, Grimley EJ. Piracetam for dementia
or cognitive impairment. Cochrane Database of
Systematic Reviews 2011. In: The Cochrane Library,
Issue 03, Art. No. CD001011.

Flaker GC, Pogue J, Yusuf S, et al. Cogntive
function and anticoagulation control in patients
with atrial fibrillation. Circ Cardiovasc Qual

Outcomes 2010; 3: 277.

J Thai Stroke Soc. Volume 16 (2), 2017 | 25



26

unAnga
anuunwiasnmennidgaiiiesnnlianseafeasuandumadfsuulaamannidyan

v
]

ﬁﬁmm@yﬁmﬁumamﬁa@ @1ﬂﬂsamqwﬁammiéfal,wimsamwaos:é’uwﬂ%ﬂzyrywwzﬁmm
=3 d' a s a n:l' cl' ' = > A A &
ARDINIIEFNAILROY NITAANIAUTAFBLFEINA1ARaANNIRIRILNURaALRaq baNaID oLl n
naqmﬁﬁﬁﬁmﬂum%’ﬂm ﬁ‘mEz’ngmﬁﬁmumnﬁaﬁua%umﬁﬂmﬂﬁﬂLﬁmﬁaﬂdniwﬁwmaa
o a o YV Y = dz s (% g: 2&’ £ & % dl 2 s
mimmuiimmzmlmdm pPa1mIaTu n3snIaInenun lasRugiuusndumsinsneaaine
lalwnnzauadiRauue s ﬁwmimuquﬂﬁmﬁm LT mmﬁﬂaﬁmqa "Lmin’ulmﬁa@ga %30
WA Iui’]agﬁuﬁﬂajﬁmﬁ"l,@?%fumsagﬁﬁiﬂ%’%ﬂmmamuaatﬁaumﬂkﬂma@lﬁa@auaa CF
mnwinguluiagiu woihhifaneindudeslsinnduivsseziafialafuemnaialugthonny

ada: linauadiFen lsanaaalionsuad MINAsaInN9nain MIsnesn mitlesiu

J Thai Stroke Soc. Volume 16 (2), 2017




