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A
s described in Part 1 of this article series, pub-
lished in February and available online at 
PracticalNeurology.com, cognitive impairment 
after acute stroke represents a very real source of 

disability for many stroke survivors, resulting in decreased 
capacity for employment, increased risk of dementia, 
and poorer overall survival. Further, cognitive function 
is regarded by most patients and families as being of 
paramount importance, and represents an important 
determinant in their assessments of outcome following 
stroke.1 These deficits are not always appreciated clinically, 
an observation that is supported by the recent report of 
multidomain neuropsychological impairment in 60 sub-
jects regarded as having “good functional outcome” after 
stroke.2 While very important in its own regard, cognitive 
impairment following stroke is also an independent pre-
dictor of poor functional outcome one year after acute 
stroke.3 The identification, definition and study of vascular 
dementia (VaD) and vascular cognitive impairment (VCI) 
represent important advances in the treatment of cerebro-
vascular disease (CVD).

Part 1 reviewed the diagnosis and pharmacological 
management of VCI. Ahead is a look at Complementary-
alternative medicine compounds and secondary preven-
tion strategies.

COMPLEMENTARY-ALTERNATIVE  
MEDICINE COMPOUNDS

Citicoline (cytidine-5’-diphosphocholine) has been stud-
ied in animal models of brain ischemia and trauma, with 
findings that suggest some neuroprotective properties of 
citicoline. Two recent, large clinical trials failed to demon-
strate benefit in ischemic stroke and traumatic brain inju-
ry. However, citicoline may possibly be beneficial in slowly 
advancing neurodegenerative disorders such as glaucoma 
and mild vascular cognitive impairment.4 The IDEALE 
study, assessed the use of oral citicoline for nine months 
in patients with vascular MCI demonstrated stabilization 

of cognitive scores compares the decline noted in the con-
trols.5 The positive effects on mood likely derive from the 
increase in noradrenaline and dopamine levels in the brain.

Ginkgo biloba extract is a widely used complementary-
alternative medicine compound that has been recom-
mended in many countries for treatment of “cerebral 
insufficiency.” The medicinal qualities of gingko biloba are 
hypothesized to relate to a combination of effects includ-
ing reducing blood viscosity, reduction of oxygen free radi-
cals, and the platelet activating factor inhibitory proper-
ties.6 One small trial enrolled 71 people with vascular cog-
nitive impairment. These authors reported a possible ben-
efit in cognitive functioning, neuropsychiatric symptoms 
and functional abilities.7 The results from this small trial 
require further investigation and validation. A Cochrane 
review determined that although ginkgo biloba appears to 
be safe, with no excess side effects compared with placebo, 
the existing trials used unsatisfactory methods, were small, 
and publication bias could not be excluded. The avail-
able evidence regarding ginkgo biloba as a treatment for 
dementia or cognitive impairment was regarded as “incon-
sistent and unreliable.”6
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Fig. 1. CT (a) and FLAIR MRI demonstrating moderately exten-

sive microvascular changes in a patient with vascular cognitive 

impairment.
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SECONDARY PREVENTION
Given the association of vascular cognitive impairment 

and CVD, studies assessing cerebrovascular risk factor 
modification for the prevention of progression of VCI 
have been conducted on hypertension, hyperlipidemia, 
diabetes and anti-platelet use. Of these, only studies tar-
geting hypertension have demonstrated a clear impact on 
vascular cognitive impairment.

Hypertension is significant risk factor for vascular 
dementia, and antihypertensive therapy has demonstrated 
variable risk reduction for progression of VCI.8,9 Meta-
analyses of 11 studies demonstrated reductions in both 
stroke and cognitive impairment.10 However, population-
based studies demonstrated only improvement in rates of 
pre-stroke dementia but did not demonstrate secondary 
prevention of post-stroke dementia.11 The effects of anti-
hypertensive drugs on cognitive measures in VaD varied 
between classes of antihypertensive drugs.12

Several recent randomized controlled studies (Syst-Eur, 
PROGRESS, and HYVET-Cog) have demonstrated various 
anti-hypertensive regiments with robust prevention of 
cognitive decline.13-15 Calcium-channel blocker regimens 
for the treatment of hypertension reduced the incidence 
of dementia by 50 percent.13 Perindopril and indapamide 
had stronger protective results for reductions in the risk 
of dementia with recurrent stroke and cognitive decline 
with recurrent stroke.14 The Study of Cognition and 
Prognosis in the Elderly (SCOPE) trial was a double-blind, 
placebo-controlled trial designed to assess candesartan 
based therapy in reduction of cardiovascular events, 
cognitive decline, and dementia.16,17 Their analyses found 
no significant difference between the treatment and pla-
cebo groups in terms of cognitive outcomes. Similarly 
the HYVET-Cog substudy looked at whether treatment 
of hypertension in patients aged 80 years of age or older 
reduces the incidence of dementia, vascular dementia, 
and AD.15 Again, no significant differences were found 
between treatment groups in the proportion of patients 
developing cognitive decline, AD, vascular dementia, or 
all-cause dementia. The authors combined these results 
with those from the PROGRESS, Syst-Eur, and SHEP studies 
in a meta-analysis, reporting a pooled ratio of borderline 
significance.

Hypercholesterolemia is a well-recognized risk factor for 
stroke, however statin use has not demonstrated apprecia-
ble effect on VCI or dementia.18-20 The effects of glycemic 
control on cognitive function and structural brain changes 
have recently been assessed in a prospective study.21 Initial 
results have demonstrated that higher A1C levels are asso-
ciated with poorer cognitive function in individuals with 
diabetes.22 The final results have yet to be published. 

The protective effects of aspirin for heart disease and as 
a secondary preventive treatment for stroke are well-docu-
mented. Many epidemiologic studies have identified stroke 
and heart disease as independent risk factors for cogni-
tive decline or dementia. It would stand to reason that 
daily aspirin use could reduce the risk of cognitive decline 
through reduction of cardiac and CVD, and that this effect 
should be larger in people having higher risk of stroke. 
Indeed, several longitudinal studies of community-dwelling 
elderly reported a protective effect of low-dose aspirin on 
cognitive test scores and risk of dementia.23-25 

Other longitudinal cohorts have not replicated these 
findings. Several large, nationally-based cohorts found no 
relation between daily aspirin use and cognitive change 
over si to nine years of follow-up.26-30 In fact, one analy-
sis found an increased risk of vascular dementia among 
aspirin users which was no longer evident after statistical 
consideration of prior cardiovascular disease, suggesting 
the result may be explained through “confounding by 
indication.”31 Finally, a five-year RCT of low-dose aspirin in 
middle aged to elderly people having moderately increased 
cardiovascular risk reported no association between cogni-
tive decline and aspirin use.32 

CONCLUSIONS
In summary, cognitive impairment after acute stroke 

is important and is likely under-appreciated, despite its 
real impact on functional recovery and on outcomes that 
are important to patients, such as the ability to return 
to work. Preliminary evidence has suggests that cognitive 
recovery does occur, although the case series and samples 
analyzed leave many questions unanswered. There is cur-
rently no FDA approved or standard treatment for VCI. Of 
the medications studies as symptomatic treatments, the 
cholinesterase inhibitors have the best evidence to sup-
port their use, but recent studies have demonstrated pos-
sible effectiveness of other memantine, anti-depressants, 
and herbal supplements. Although several trials have dem-
onstrated positive effect on cognitive measures, most have 
failed to show improvements in global functioning, activi-
ties of daily living and quality of life. From a prophylactic 
point of view, controlling the vascular risk factors may 
mitigate disease progression, although data supporting 
this relationship have provided conflicting results. Among 
the many studies conducted, control of hypertension 
seems to have the most reproducible positive impact on 
vascular cognitive impairment.

 The construct and definition of vascular cognitive 
impairment represents a major step towards increased rec-
ognition and appreciation of the cognitive symptoms and 
deficits of stroke survivors. This will facilitate the design 
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and implementation of clinical trials to further elucidate 
and evaluate compounds with the potential to prevent 
and/or ameliorate vascular cognitive impairments. n

Alicia M. Zha, MD and Brendan J. Kelley, MD are members 
of the Department of Neurology at The Ohio State University.

1. Hachinski V, Iadecola C, Petersen RC, et al. National Institute of Neurological Disorders and Stroke-Canadian Stroke 
Network vascular cognitive impairment harmonization standards. Stroke 2006;37:2220-2241.
2. Planton M, et al. Neuropsychological outcome after a first symptomatic ischaemic stroke with ‘good recovery’. Eur J 
Neurol 2011.
3. Wagle J, Farner L, Flekkoy K, et al. Early post-stroke cognition in stroke rehabilitation patients predicts functional 
outcome at 13 months. Dement Geriatr Cogn Disord 2011;31:379-387.
4. Hachinski VC, Iliff LD, Zilhka E, et al. Cerebral blood flow in dementia. Arch Neurol 1975;32:632-637.
5. Grieb P. Neuroprotective properties of citicoline: facts, doubts and unresolved issues. CNS Drugs 2014;28:185-193.
6. Cotroneo AM, et al. Effectiveness and safety of citicoline in mild vascular cognitive impairment: the IDEALE study. Clin 
Interv Aging;8:131-137.
7. Birks J, Grimley Evans J. Ginkgo biloba for cognitive impairment and dementia. Cochrane Database Syst Rev 
2009:CD003120.
8. Ihl R, Tribanek M, Bachinskaya N. Efficacy and tolerability of a once daily formulation of Ginkgo biloba extract EGb 
761(R) in Alzheimer’s disease and vascular dementia: results from a randomised controlled trial. Pharmacopsychiatry 
2012;45:41-46.
9. Chang-Quan H, Hui W, Chao-Min W, et al. The association of antihypertensive medication use with risk of cognitive 
decline and dementia: a meta-analysis of longitudinal studies. Int J Clin Pract 2011;65:1295-1305.
10. Shah K, Qureshi SU, Johnson M, Parikh N, Schulz PE, Kunik ME. Does use of antihypertensive drugs affect the incidence 
or progression of dementia? A systematic review. Am J Geriatr Pharmacother 2009;7:250-261.
11. Sharp SI, Aarsland D, Day S, Sonnesyn H, Ballard C. Hypertension is a potential risk factor for vascular dementia: 
systematic review. Int J Geriatr Psychiatry 2011;26:661-669.
12. Pendlebury ST, Rothwell PM. Prevalence, incidence, and factors associated with pre-stroke and post-stroke dementia: 
a systematic review and meta-analysis. Lancet Neurol 2009;8:1006-1018.
13. Coca A. Hypertension and vascular dementia in the elderly: the potential role of anti-hypertensive agents. Curr Med Res 
Opin 2013;29:1045-1054.
14. Forette F, Seux ML, Staessen JA, et al. The prevention of dementia with antihypertensive treatment: new evidence 
from the Systolic Hypertension in Europe (Syst-Eur) study. Arch Intern Med 2002;162:2046-2052.
15. Tzourio C, Anderson C, Chapman N, 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;163:1069-1075.
16. 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 (HYVET-COG): a double-blind, placebo controlled trial. Lancet Neurol 
2008;7:683-689.
17. Lithell H, Hansson L, Skoog I, et al. The Study on COgnition and Prognosis in the Elderly (SCOPE); outcomes in patients 
not receiving add-on therapy after randomization. J Hypertens 2004;22:1605-1612.
18. Lithell H, Hansson L, Skoog I, et al. The Study on Cognition and Prognosis in the Elderly (SCOPE): principal results of a 
randomized double-blind intervention trial. J Hypertens 2003;21:875-886.
19. McGuinness B, Craig D, Bullock R, Passmore P. Statins for the prevention of dementia. Cochrane Database Syst Rev 
2009:CD003160.
20. McGuinness B, O’Hare J, Craig D, Bullock R, Malouf R, Passmore P. Statins for the treatment of dementia. Cochrane 
Database Syst Rev 2010:CD007514.
21. Kelley BJ, Glasser S. Cognitive effects of statin medications. CNS Drugs 2014;28:411-419.
22. 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;99:112i-122i.
23. Cukierman-Yaffe T, Gerstein HC, Williamson JD, et al. Relationship between baseline glycemic control and cognitive 
function in individuals with type 2 diabetes and other cardiovascular risk factors: the action to control cardiovascular risk in 
diabetes-memory in diabetes (ACCORD-MIND) trial. Diabetes Care 2009;32:221-226.
24. Jonker C, Comijs HC, Smit JH. Does aspirin or other NSAIDs reduce the risk of cognitive decline in elderly persons? 
Results from a population-based study. Neurobiol Aging 2003;24:583-588.
25. Lindsay J, Laurin D, Verreault R, et al. Risk factors for Alzheimer’s disease: a prospective analysis from the Canadian 
Study of Health and Aging. Am J Epidemiol 2002;156:445-453.
26. Nilsson SE, Johansson B, Takkinen S, et al. Does aspirin protect against Alzheimer’s dementia? A study in a Swedish 
population-based sample aged > or =80 years. Eur J Clin Pharmacol 2003;59:313-319.
27. Henderson AS, Jorm AF, Christensen H, Jacomb PA, Korten AE. Aspirin, anti-inflammatory drugs and risk of dementia. 
Int J Geriatr Psychiatry 1997;12:926-930.
28. Kang JH, Cook N, Manson J, Buring JE, Grodstein F. Low dose aspirin and cognitive function in the women’s health 
study cognitive cohort. BMJ 2007;334:987.
29. Kelley BJ, McClure LA, Unverzagt FW, et al. Regular aspirin use does not reduce risk of cognitive decline. J Am Geriatr 
Soc 2015; In Press.
30. Szekely CA, Breitner JC, Fitzpatrick AL, et al. NSAID use and dementia risk in the Cardiovascular Health Study: role of 
APOE and NSAID type. Neurology 2008;70:17-24.
31. Price JF, Stewart MC, Deary IJ, et al. Low dose aspirin and cognitive function in middle aged to elderly adults: 
randomised controlled trial. BMJ 2008;337:a1198.
32. Moroney JT, Bagiella E, Desmond DW, et al. Meta-analysis of the Hachinski Ischemic Score in pathologically verified 
dementias. Neurology 1997;49:1096-1105


