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New Treatment of Vascular Cognitive Impairment

Department of Neurology, College of Medicine, Chungnam National University, Daejeon, Korea

Patients with vascular cognitive impairment (VCI) have cognitive decline associated with
underlying cerebrovascular disease (CVD). The concept of VCI has been broadened to refer
all forms of mild to severe cognitive impairment caused by CVD. Characteristic neuropsycho-
logical profile of VCI, particularly subcortical ischemic vascular dementia, includes early and
prominent disturbance of attention and executive function with less severe episodic memory
impairment. Evidence from neuropsychological studies of VCI shows that cognitive profile in
VCl is associated with disruption of frontosubcortical circuits by lacunes and white matter
lesions which are frequently located in frontal subcortical areas. Early recognition of VCI before
the progression to vascular dementia is the main goal of clinical interest. Primary and sec-
ondary prevention of stroke can decrease the incidence and prevalence of VCI. Treatment with
cholinesterase inhibitors showed modest symptomatic improvement in cognitive and non-cog-
nitive abilities in patients with vascular dementia. But patients with VCI are too heterogeneous
to evaluate the clinical efficacy of therapeutic trials. Selectivity on specific type of VCI seems to
be better for defining treatment effectiveness in the field of VCI.
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Table 1. Classification and causes of sporadic vascular cogni-
tive impairment

Vascular dementia
Multi-infarct dementia (cortical vascular dementia)
Subcortical ischemic vascular dementia
Strategic-infarct dementia
Hypoperfusion dementia
Hemorrhagic dementia
Dementia caused by specific arteriopathies
Mixed AD and vascular dementia
Vascular mild cognitive impairment

(Adopted from O'Brien et al, 2003).
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Fig. 1. Pathophysiological mechanisms in vascular cognitive impair-
ment. Vascular risk factors such as hypertension can cause occlu-
sion of cerebral large- and small-vessel. Complete and incom-
plete cerebral infarction result in loss of neuron and cortical atro-
phy, which produce cognitive decline and non-cognitive symp-
toms such as depression and loss of volition in VCI. (Adopted
from O'Brien et al, 2003).
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Table 2. Drugs tested in patients with vascular cognitive impair-
ment classified according to their possible mechanism of action.

Antiplatelet Xantine derivatives
Aspirin Pentoxifylline
Triflusal Propentofylline

Ergot derivatives Hemorrheologic
Hydergine Sulodexide
Nicergoline

Vasodilators Neurotrophic
Hyclandelate Posatirelin
Buflomedil Pyritinol
Naftidrofuryl Vincamine
Denbufylline Ginkgo biloba

Cerebrolysin
Vinpocetine

Nootropics Calcium-antagonists
Piracetam Nicardipine
Oxiracetam Nimodipine
CDP-choline

(Adopted from Pantoni L, 2004).
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2. ZRI0|2AH2HH XX (Cholinesterase inhibitors)

A2stolu] A opzt A A|me] QA7) Aot &
A A3} Fdo] JoH37]. FH PAS Fdshe A AR
(basal forebrain)E ¥ A= (penetrating arterioles) ol 2]
3 dFag P o] YHES TP GA FITS e
t38]. FHL A¥ 7]A Y (basal forebrain)oll U= B2 7}
ZH( d1agonal band of Broca), W& 23 (medial septal
nuclei), 123 ‘3]-0114‘57]735“(nucleus basalis of Meynert)
oA AAEH[39] tie WAE Hfste] iy FAZ Agd
TH40]. A4 Aujstate] AFGellr] E3] AAEE E34
Aol WAl et the HH=E = E¥ =7t
ApgrE|o] Ae)7)F

(executive function)¥} F3=¥(atten-



66

tion) ol el7F ZejE o ATHAL, 42]. AstetdonE dad
Aejgiate] o] 9, affvl, A, 123 HHpo A o
22 EF7t AstEIT43]. ol sjnty B ‘ﬂﬁ}ﬁm
SA BB AR SAtelA FH2HEA ARl &
A& AskT dA °WO}01‘31 Aefell A ARGk = E
visl e, ejabie1rl, ddels a4 AoME AR ¢
itk daAd Arjgals o ZEl(24 me/d) 3t 1
ol A el 583 At fof Foltel Hls
QA5 FEE, el e Bylviu]. B
o] Folgk mflsld-glof thEATAME =R E 5206 &
10 mg)o] §iekrol Hste] A5 ARAQd BE 715°]
SREATL45].

upeby gzxstolm] Auje) kol AARle] DA A
ol St A ERIo ZE 2] AAIAl AZE XL

12

3kof

X

2

A o] Ll Tl A HEAESo] AAIsk= WE=E oF 20-30%
ArolARt HEAAE S 1A Zegoly Ay
ol Weste Hl&o] W2 e ydvd A4z 284 < Xl
gefle] Wike B4 O =5 Aotk a4 A%l &
HrH49%)°] 513 F Az JPs FAy X]UH%XH ki!
W APgECl 60%% w2 e AHs[46] FAA AA
o 7] A H8aAS AU i H=54Q A8}
- 528t

_,4
L

::‘

ekt TH9 YPATE Folol R oS0l A

A Aol e Ege] BrhT BISAAY FAH0R 3

e we ARAE g Aot BUH0R FBY A%

ABAE PO & T4 PP S AL vk

A4 A4l Te ARIF ok BrbIEe] e

= FAYE ek 89 QAo kB A 9@
# 2

[e]
o &% Wagel

IEELT 2 dol Eutsl= vdst
S84 g A7k v WHe 7t 2gEER
WY TR HEF AV B Wl AsA 23t
H7PE A gtk 2 ARl thet FdE 43 7]
T TS HEF WA/l HH e Sl wet dAkE
AlEstel ofAle] &3S ks tiatE FA9] dddTr 2
23 Aol

]

28

1. Hachinski VC, Bowler JV. Vascular dementia. Neurology 1993; 43:
2159-60.

2. Bowler JV, Hachinski V. The concept of vascular cognitive impairment.

0loH

In: Erkinjuntti T, Gauthier S. Vascular cognitive impairment. London:
Martin Dunitz. 2002; 9-25.

3. O'Brien JT, Erkinjuntti T, Reisberg B, Roman G, Sawada T, Pantoni
L, et al. Vascular cognitive impairment. Lancet Neurol 2003; 2: 89-98.

4. Romén GC. Vascular dementin: Distinguishing characteristics, treatment,
and prevention. ] Am Geriatr Soc 2003; 51: 5296-5304.

5. Tatemichi TK, Desmond DW, Stern Y, Paik MC, Sano M, Bagiella
E. Cognitive impairment after stroke: frequency, patterns, and relation-
ship to functional disabilities. ] Neurol Neurosurg Psychiatry 1994; 57:
202-7.

6. Breteler MM, van Swieten JC, Bots ML, Grobbee DE, Claus JJ, van
den Hout JH, et al. Cerebral white matter lesions, vascular risk factors,
and cognitive function in a population-based study: The Rotterdam Study.
Neurology 1994; 44: 1246-52.

7. Cummings JL. Vascular subcortical dementias: clinical aspects. Demen-
tin 1994; 5: 177-80.

8. Wetterling T, Kanitz RD, Borgis KJ. Comparison of different diagnostic
criteria for vascular dementia (ADDTC, DSM-1V, ICD-10, NINDS-
AIREN). Stroke 1996, 27: 30-6.

9. Geldmacher DS, Whitehouse PJ. Evaluation of dementia. N Eng | Med
1996; 335: 330-6.

10. Pohjasvaara T, Mantyla R, Salonen O. How complex interactions of
ischemic brain infarcts, white matter lesions, and atrophy relate to post-
stroke dementia. Arch Neurol 2000; 57: 1295-300.

11. Desmond DW, Moroney JT, Paik MC, Sano M, Mohr JP, Aboumatar
S, et al. Frequency and clinical determinants of dementia after ischemic
stroke. Neurology 2000; 54: 1124-31.

12. Tatemich TK, Desmond DW, Mayeux R, Paik MC, Stern Y, Sano
M, et al. Dementia after stroke: baseline frequency, risks, and clinical fea-
tures in a hospitalized cohort. Neurology 1992; 42: 1185-93.

13. Moroney JT, Bagiella E, Desmond DW, Paik MC, Stern Y, Tatemichi
TK. Risk factors for incident dementia after stroke. Role of hypoxic and
ischemic disorders. Stroke 1996; 27: 1283-9.

14. Liu CK, Miller BL, Cummings JL, Mehringer CM, Goldberg MA,
Howng SL, et al. A quantitative MRI study of vascular dementia. Neu-
rology 1992; 42: 138-42.

15. Mungas D, Jagust WJ, Reed BR, Kramer JH, Weiner MW, Schuff N,
et al. MRI predictors of cognition in subcortical ischemic vascular disease
and Alzheimer's disease. Neurology 2001; 57: 2229-35.

16. Snowdon DA, Greiner LH, Mortimer JA, Riley KP, Greiner PA,
Markesbery WR. Brain infarction and the clinical expression of Alzheimer
disease. The Nun Study. JAMA 1997; 277: 813-7.

17. Erkinjuntti T, Roman G, Gauthier S, Feldman H, Rockwood K.
Emerging therapies for vascular dementia and vascular cognitive impair-
ment. Stroke 2004; 35: 1010-7.

18. Forette F, Seux ML, Staessen JA, Thijs L, Babarskiene MR, Babeanu



S, 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: 2046-52.

19. Murray MD, Lane KA, Gao S, Evans RM, Unverzagt FW, Hall KS,
et al. Preservation of cognitive function with antihypertensive medica-
tions: A longitudinal analysis of a community-based sample of African
Americans. Arch Intern Med 2002; 162: 2090-6.

20. Langley MS, Sorkin EM. Nimodipine. A review of its pharmacodynam-
ic and pharmacokinetic properties and therapeutic potential in cerebrovas-
cular disease. Drugs 1989; 37: 669-99.

21. Greenberg JH, Uematsu D, Araki N, Hickey WEF, Reivich M. Cytoso-
lic free calcium during focal cerebral ischemia and the effects of nimodipine
on calcium and histologic damage. Stroke 1990; 21(Suppl IV): IV72-7.

22. Pantoni L, Bianchi C, Beneke M, Inzitari D, Wallin A, Erkinjuntti T.
The Scandinavian Multi-Infarct Dementia Trial: a double-blind, placebo-
controlled trial on nimodipine in multi-infarct dementia. | Neurol Sci 2000;
175:116-23.

23. Pantoni L, Rossi R, Inzitari D, Bianchi C, Beneke M, Erkinjuntti T, et
al. Efficacy and safety of nimodipine in subcortical vascular dementia: a
subgroup analysis of the Scandinavian Multi-Infarct Dementia Trial. |
Neurol Sci 2000; 175: 124-34.

24. Amarenco P. Lavallée P, Touboul P-J. Statins and stroke prevention.
Cerebrovasc Dis 2004 17(Suppl 1): 81-8.

25. Fassbender K, Simonds M, Bergmann C, Stroick M, Lutjohann D,
Keller P, et al. Simvastatin strongly reduces levels of Alzheimer's disease
beta-amyloid peptides Abeta 42 and Abeta 40 in vitro and in vivo. Proc
Natl Acad Sci USA 2001; 98: 5856-61.

26. Dufouil C, Richard F, Fiévet N, Dartigues JF, Ritchie K, Tzourio C, et
al. APOE genotype, cholesterol level, lipid-lowering treatment, and demen-
tia. The Three-City Study. Neurology 2005; 64: 1531-8.

27. Haan MN, Shemanski L, Jagust W], Manolio TA, Kuller L. The role
of APOE epsilon4 in modulating effects of other risk factors for cognitive
decline in elderly persons. JAMA 1999; 282: 40-6.

28.Li G, Higdon R, Kukull WA, Peskind E, Van Valen Moore K, Tsuang
D, et al. Statin therapy and risk of dementia in the elderly: a community-
based prospective cohort study. Neurology 2004; 63: 1624-8.

29. Woo KS, Chook P, Lolin YI, Cheung AS, Chan LT, Sun YY, et al.
Hyperhomocysteinemia is a risk factor for arterial endothelial dysfunction
in humans. Circulation 1997; 96: 2542-4.

30. Seshadri S, Beiser A, Selhub J, Jacques PF, Rosenberg IH, D’ Agostino
RB, et al. Plasma homocysteine as a risk factor for dementia and Alzheimer's
disease. N Eng | Med 2002; 346: 476-83.

31. Hassan A, Hunt BJ, O’Sullivan M, Bell R, D’Souza R, Jeffery S, et al.
Homocysteine is a risk factor for cerebral small vessel disease, acting via
endothelial dysfunction. Brain 2003; 127: 212-9.

32. Kornhuber J, Weller M. Psychogenicity and N-methyl-D-aspartate recep-

67

tor antagonism: implications for neuroprotective pharmacotherapy. Biol
Psychiatry 1997; 41: 135-44.

33. Gortelmeyer R, Erbler H. Memantine in treatment of mild to moderate
dementia syndrome. Drug Res 1992; 42: 904-12.

34. Mobius HJ, Stoffler A. New approaches to clinical trials in vascular demen-
tia: memantine in small vessel disease. Cerebrovasc Dis 2002; 13(Suppl 2):
61-6.

35. Orgogozo JM, Rigaud AS, Stoffler A, Mobius HJ, Forette F. Efficacy
and safety of memantine in patients with mild to moderate vascular demen-
tia. A Randomized, Placebo-Controlled Trial (MMM 300). Stroke 2000;
33:1834-9.

36. Pantoni L. Treatment of vascular dementia: evidence from trials with non-
cholinergic drugs. ] Neurol Sci 2004; 226: 67-70.

37. Gottfries CG, Blennow K, Karlsson I, Wallin A. The neurochemistry
of vascular dementia. Dementia 1994; 163-7.

38. Vinters HV, Ellis WG, Zarow C, Zaias BW, Jagust W], Mack W], et
al. Neuropathologic substrates of ischemic vascular dementia. | Neuropath
Exp Neurol 2000; 60: 658-9.

39. Mesulam MM, Geula C. Nucleus basalis (Ch4) and cortical cholinergic
innervation in the human brain: observations based on the distribution of
acetylcholinesterase and choline acetyltransferase. ] Comp Neurol 1988;
275:216-40.

40. Selden NR, Gitelman DR, Salamon-Murayama N, Parrish TB, Mesu-
lam MM. Trajectories of cholinergic pathways within the cerebral hemi-
spheres of the human brain. Brain 1998; 121: 2249-57.

41. Swartz RH, Sahlas DJ, Black SE. Strategic involvement of cholinergic
pathways and executive dysfunction: Does location of white matter signal
hyperintensities matter? | Stroke Cerebrovasc Dis 2003; 12: 29-36.

42. Mesulam M, Siddique T, Cohen B. Cholinergic denervation in a pure
multi-infarct state. Observations on CADASIL. Neurology 2003; 60: 1183-5.

43. Court JA, Perry EK; Kalaria RN. Neurotransmitter control of the cere-
bral vasculature and abnormalities in vascular dementia. In: Erkinjuntti T,
Gauthier S, eds. Vascular Cognitive Impairment. London: Martin Dunitz,
2002: 167-85.

44. Erkinjuntti T, Kurz A, Gauthier S, Bullock R, Lilienfeld S, Damaraju
CV. Efficacy of galantamine in probable vascular dementia and Alzheimer's
disease combined with cerebrovascular disease: a randomized trial. Lancet
2002; 359: 1283-90.

45. Black S, Roman GC, Geldmacher DS, Salloway S, Hecker J, Burns
A, 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: 2323-30.

46. Rockwood K, Wentzel C, Hachinski V, Hogan DM, MacKnight C,
McDowell L. Prevalence and outcomes of vascular cognitive impairment.
Neurology 2000; 54: 447-51.



