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Abstract
Background Whether antiplatelet agents have a preventive effect on cognitive function after ischemic
stroke remains unknown. This study examined the potential effect of cilostazol, an antiplatelet agent and
cyclic adenosine monophosphate phosphodiesterase 3 inhibitor, on cognitive impairment after stroke in
an Asian population. Methods A total of 45 patients using cilostazol (100 mg) twice per day were enrolled
as the study group and 45 patients using aspirin (100 mg) or clopidogrel (75 mg) daily were enrolled as
the control group. Mini-mental state examination and Cognitive Assessment Screening Instrument were
administered at the start of the study and after 6 months. Multiple logistic regression analysis was used
to estimate the association between the cognitive change and cilostazol use. Results Overall, 60-70% of
the patients improved their cognition after 6 months follow up. No signi�cant differences were observed
in the cognitive change between the cilostazol and control groups. However, the cilostazol group
appeared to perform better in the �uency, language and judgment subdomains. Conclusions In the
current study, the clinical course of post stroke cognitive changes was described. Although cilostazol did
not make a signi�cant difference in cognitive change after ischemic stroke, it may improve �uency,
language and judgment subdomains. These �ndings should be examined further in randomized clinical
trials.

Background
Cognitive impairment and dementia represent a substantial burden on society [1]. After Alzheimer’s
disease (AD), vascular dementia (VaD) is the second most common type of dementia [2]. After a stroke,
as many as two-thirds of patients experience cognitive impairment or decline. The presence of cognitive
impairment is associated with a substantial increase in the risk of developing dementia [3]. A 15 year
follow up study found that the prevalence of post stroke cognitive impairment was 22% and it remained
persistently high over time [4]. Methods for stopping or delaying the onset of cognitive impairment
following a stroke have become an important issue.

The term vascular cognitive impairment (VCI) encompasses all forms of cognitive impairment of a
vascular origin (including stroke), ranging from mild cognitive impairment to VaD [5]. VCI is utilized to
better study the full cognitive burden of cerebrovascular illness. Generally, the pathogenesis of VCI
includes reduced cerebral blood �ow, endothelial dysfunction, in�ammation, oxidative stress, blood brain
barrier dysfunction and amyloid deposition, which induce cerebral microinfarcts, microbleeding, white
matter lesions, gliosis and brain atrophy [6]. Amyloid load in the brain and permanent in�ammation have
been previously reported as the most important factors associated with post stroke cognitive decline [7].
Amyloid load is also associated with white matter hyperintensities, which are considered to re�ect
cerebral small-vessel disease [8].

Cilostazol is a phosphodiesterase III inhibitor and an antiplatelet with fewer bleeding risks than aspirin in
patients with small-vessel disease [9]. It can increase cyclic adenosine monophosphate levels in cells,
which can lead to inhibition of platelet aggregation, protective effects in endothelial cells, vasodilation in
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smooth muscle cells and neuroprotective effects as an antioxidant and antiapoptosis agent [10]. In a rat
model of chronic cerebral hypoperfusion, cilostazol improved performance in neurobehavior tests,
attenuated neuroin�ammation and reduced white matter disintegration [11]. Saito et al. supposed that
cilostazol exhibits pleiotropic capabilities against dementia by suppressing amyloid-β (Aβ) production in
neurons, enhancing Aβ clearance through the perivascular drainage system and inhibiting platelet
aggregation [12]. Our previous study found that cilostazol slowed cognitive decline when added to the
drug regimen of patients with mild dementia who were already receiving donepezil [13]. Another study
using the Taiwan Health Insurance Database, reported that patients using cilostazol had a signi�cantly
decreased incidence of all causes of dementia with dose-dependent effect [14]. Therefore, cilostazol is
potentially useful for the treatment of VCI and a prospective clinical trial is needed. For these reasons, the
current study was developed as a pilot study to examine the effects of cilostazol on VCI beyond stroke
prevention.

Methods
Patients

A prospective study was conducted at Kaohsiung Municipal Ta-Tung Hospital and Hsiao-Kang Hospital
in southern Taiwan. Patients aged >50 years with a diagnosis of stroke, and reported cognitive
impairment after stroke were recruited from the outpatient departments. The diagnosis of stroke was
based on a clinical neurological examination together with neuroimaging. The experimental group (Case)
in the current study were patients using cilostazol (100 mg twice daily) as an antiplatelet drug for
secondary prevention of stroke, while the Control group were patients using aspirin (100 mg daily) or
clopidogrel (75 mg daily). Patients who had an active diagnosis of drug or alcohol abuse or dependence,
delirium, or were unable to complete the neuropsychiatric assessment and receive regular follow up were
excluded. Patients with a clinical diagnosis of AD, those aged >75 years with a medial temporal lobe
atrophy (MTA) [15] score of ≥3 and those aged <75 years with an MTA score of ≥2 were excluded from
the study. Also, patients with recurrent stroke during the follow up period were excluded.

 

Evaluation

Demographic data, including age, gender and education were collected as well as the patient’s medical
history, including hypertension, diabetes mellitus and peripheral arterial occlusive disease (PAOD). Brain
magnetic resonance imaging (MRI) was performed at the start of the study. A set of comprehensive
neuropsychological assessments, including mini-mental state examination (MMSE), Cognitive
Assessment Screening Instrument (CASI) and clinical dementia rating sum of boxes (CDR-SB) were
performed at the beginning of the study and at 6 months. These assessments were performed by a senior
neuropsychologist and an experienced physician based on information provided by a knowledgeable
collateral source (usually a spouse or adult child). Patients with a second MMSE or CASI score equal to or
higher than their �rst MMSE or CASI score (ΔMMSE or CASI score ≥0) were considered as having an
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improved cognitive change, whereas those with a lower second score were considered as having a
declined cognitive change. Similarly, patients with a second CDR-SB score lower than or equal to their �rst
CDR-SB score (ΔCDR-SB score ≤0) were considered as having an improved global status change,
whereas patients with a higher score were considered as having a declined global status change.

The current study was approved by the Institutional Review Board of Kaohsiung Medical University
Hospital (KMUHIRB-E(II)20160075) and written informed consent was obtained from all patients or their
legal representatives prior to their inclusion within the study.

 

Statistical analysis

Data was presented as the mean ± standard deviation (SD) or proportion. The chi-squared test was used
for categorical data, and the Student’s t-test was used for continuous data. Multiple logistic regression
models were conducted to calculate the odds ratios (ORs) and 95% con�dence intervals for the
association between cognitive or global status change and cilostazol use. This model was adjusted for
age, sexfand educational level. Analyses were performed using SPSS version 17.0 (SPSS Inc., Chicago, IL,
USA). A two-tailed P-value <0.05 was considered to indicate a statistically signi�cant difference.

Results
A total of 90 patients who completed the full 6 months follow up were included in the statistical analysis;
there were 45 patients in each group (cilostazol and control). The mean age of all participants was
69.8±11.8 years (range 50–94) and 71.9% of the participants were male. The average number of years
education the patients had received was 7.8±4.9 (range 0–19). The baseline CASI score was 72.00±21.2;
the baseline MMSE was 20.9±6.7; and the baseline CDR-SB was 2.7±3.2. The proportion of patients with
PAOD, hypertension and diabetes mellitus were 28.7%, 73% and 39.3%, respectively.

At baseline there were no signi�cant differences in age, gender, education level, proportion of diabetes or
hypertension between the cilostazol and control groups (Table 1). However, there were a signi�cantly
higher number of patients with PAOD in the cilostazol group. This group also had a higher number of
elderly patients and a worse cognitive performance, although these differences were not signi�cant
(Table 1).

After 6 months, 67.1% of all patients had an improved CASI score, 69.7% had an improved MMSE score
and 72.9% had an improved CDR-SB score. However, no signi�cant differences were observed in the
cognitive (MMSE, CASI) and global status (CDR-SB) changes between the cilostazol group and the
control group (Table 2). However, age was a signi�cant predictor for cognitive change. The risk of having
cognitive decline was 1.05-fold each year (adjusted p=0.048 for ΔMMSE).

Since there are different domains of cognitive performance, factors for CASI subdomain change were
further examined by multivariate regression analysis (Table 3). However, this revealed no signi�cant
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differences between the cilostazol treated group and the control group. Age was a statistically signi�cant
predictor of remote memory, orientation and language domain decline (adjusted p=0.008, 0.002 and
0.004, respectively). Sex was also associated with cognitive subdomain changes. Males had a
signi�cantly lower risk of decline in remote memory and abstract domain compared with females
(OR=0.06 and 0.21; adjusted p=0.021 and 0.019, respectively). Although no statistically signi�cant
differences were observed, the ratio of improvement was higher in the cilostazol group compared with the
control group in the subdomains of verbal �uency, language and judgment (Table 4).

Discussion
In the current study, the clinical course of post stroke cognitive changes was described. A total of 67.1%
of patients improved their CASI score, 69.7% improved their MMSE score and 72.9% improved their CDR-
SB score at 6 months follow up. There was no signi�cant difference in the cognitive and global status
change between the cilostazol and control groups. However, the cilostazol group seemed to perform
better in the subdomains of �uency, language and judgment. To the best of our knowledge, this is the �rst
study to provide an objective neuropsychological assessment of post stroke cognitive change in
Taiwanese patients and to explore the role of cilostazol in cognitive change after ischemic stroke.

In the current study, more than 60% of patients improved their cognitive performance and more than 70%
improved their global status after 6 months. In a 2-year follow up study, Oh et al. reported an s-shape
curve for changes in post-stroke cognitive impairment, which was characterized by a steep decline in the
�rst 3 months, a steep increase between 3 and 6 months, and then a gradual decrease after 6 months
[16]. This was comparable to the present study, where cognition also improved at 6 months. A study
conducted by Britta et al. also demonstrated that cognition improved signi�cantly between 2 and 6
months after stroke [17]. Therefore, even a cognitive decline may develop post stroke, a proportion of
patients with cognitive impairment improve in a period in which acute changes have stabilized. However,
these results should be interpreted carefully as different psychometrics, as well as the age of participants,
comorbidities, stroke severity and cognitive dysfunction prior to stroke, can all affect the results [3, 18].

Although no signi�cant differences in the overall outcome of cognitive change were noted between the
cilostazol and control groups after 6 months follow up, cilostazol may be considered as “non-inferior” for
post stroke cognitive change due to inherent bias. There was higher rate of PAOD in the cilostazol group;
according to the national health insurance guidelines of Taiwan, cilostazol is suggested for the reduction
of symptoms of intermittent claudication in individuals with PAOD. Therefore, a higher number of PAOD
patients were recruited into the cilostazol group. Low ankle-brachial index or PAOD are associated with
worse cognitive function [19]. Nonsigni�cant poorer cognitive function and older age at baseline were
also noted in the cilostazol group. To combat this, a randomized case control study should be conducted
in the future.

In the present study, the cilostazol group seemed to perform better in the subdomains of �uency,
language and judgment, although there were no signi�cant differences. The authors suppose that
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�uency, language function in CASI and judgment are associated with frontal lobe function [20, 21]; white
matter changes are also more abundant in the frontal region [22]. Cilostazol could protect against white
matter injury [11], which could bring the bene�ts to patients. In addition, cilostazol has been shown to
increase regional cerebral blood �ow in the right anterior cingulate lobe [23]. These �ndings suggest that
cilostazol might have a protective effect on these speci�c cognitive functions.

Age was found to be a predictor of cognitive change, which was in line with prior reports [24]. Compared
with males, females had increased decline of remote and abstract thinking function after stroke.
According to a review study [25], sex difference does exist in dementia of a vascular origin. Males are at
greater risk of developing VaD, but strokes tend to be more severe in females [26]. Risk factors for VaD
are more common in males, but they have a more severe impact in females [27]. In addition, female sex is
a stronger predictor of pre-stroke dementia, which may be a sign or cause of a primary degenerative
pathology [28]. Females are also more likely to experience poststroke depression, which is another risk
factor for dementia [29].

The current study had some limitations that should be addressed. First, the number of participants was
small. Second, it remains uncertain whether a 6 months study period is su�cient for assessing cognitive
changes. Third, the diagnosis of AD or mixed type cognitive impairment cannot be totally excluded,
however the MTA score was used to try and avoid this. A high MTA-score is very sensitive for the
diagnosis of AD and is present in the vast majority of patients with AD [15]. Patients with a high MTA
score were not included in the current study. Another limitation is that the present study did not include
data on other potential risks for cognitive impairment (e.g. medicine or lifestyle factors), and no
adjustments were made for medical history. However, there is no consistent data for its association with
progressive decline [30]. Finally, at present there is no consensus on the de�nition of “improved” or
“declined” cognitive change in VCI, which can make comparison and reporting di�cult in longitudinal
studies.

Conclusions
The results of the present study indicate that although cilostazol did not make a signi�cant difference in
cognitive and global status change after ischemic stroke compared with other antiplatelet drugs, it may
improve �uency, language and judgment subdomains. These results highlight the need for large-scale,
double-blind, long-term studies to clarify the role of cilostazol on cognitive impairment after ischemic
stroke.

Abbreviations
AD: Alzheimer’s disease; VaD: Vascular dementia; VCI: Vascular cognitive impairment; Aβ: Amyloid-β;
MTA: Medial temporal lobe atrophy; PAOD: Peripheral arterial occlusive disease; MMSE: Mini-mental state
examination; CASI: Cognitive Assessment Screening Instrument; CDR-SB: clinical dementia rating sum of
boxes



Page 7/13

Declarations
Ethics approval and consent to participate

The current study was approved by the Institutional Review Board of Kaohsiung Medical University
Hospital (KMUHIRB-E(II)20160075) and all patients provided written informed consent. The funding
sources had no involvement in any stage of the study

Consent for publication

Not applicable

Availability of data and materials

The datasets analyses of the current study are available from the corresponding author on reasonable
request.

Competing interests

The authors declare that they have no competing interests.

Funding

This study was supported by grants from Kaohsiung Municipal Ta-Tung Hospital (kmtth-105-022). The
funding sources had no involvement in any stage of the study.

Authors' contributions

Y-H Y designed the study. Y-H Y and C-H C performed the experiments. L-C H and S-W H analyzed the
data and L-C H wrote the manuscript. All authors read and approved the �nal manuscript.

Acknowledgements

This study was supported by the clinical psychologists and assistant of the Department of Neurology,
Kaohsiung Municipal Ta-Tung Hospital and Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung,
Taiwan.

References
[1]       Wimo A, Jonsson L, Bond J, Prince M, Winblad B, Alzheimer Disease I: The worldwide economic
impact of dementia 2010. Alzheimers Dement 2013, 9(1):1-11 e13.

[2]       Kalaria R: Similarities between Alzheimer's disease and vascular dementia. J Neurol Sci 2002, 203-
204:29-34.



Page 8/13

[3]       Sun JH, Tan L, Yu JT: Post-stroke cognitive impairment: epidemiology, mechanisms and
management. Ann Transl Med 2014, 2(8):80.

[4]       Douiri A, Rudd AG, Wolfe CD: Prevalence of poststroke cognitive impairment: South London Stroke
Register 1995-2010. Stroke 2013, 44(1):138-145.

[5]       Dichgans M, Leys D: Vascular Cognitive Impairment. Circ Res 2017, 120(3):573-591.

[6]       Jellinger KA: Pathogenesis and treatment of vascular cognitive impairment. Neurodegener Dis
Manag 2014, 4(6):471-490.

[7]       Thiel A, Cechetto DF, Heiss WD, Hachinski V, Whitehead SN: Amyloid burden, neuroin�ammation,
and links to cognitive decline after ischemic stroke. Stroke 2014, 45(9):2825-2829.

[8]       Grimmer T, Faust M, Auer F, Alexopoulos P, Forstl H, Henriksen G, Perneczky R, Sorg C, Youse� BH,
Drzezga A et al: White matter hyperintensities predict amyloid increase in Alzheimer's disease. Neurobiol
Aging 2012, 33(12):2766-2773.

[9]       Uchiyama S, Shinohara Y, Katayama Y, Yamaguchi T, Handa S, Matsuoka K, Ohashi Y, Tanahashi N,
Yamamoto H, Genka C et al: Bene�t of cilostazol in patients with high risk of bleeding: subanalysis of
cilostazol stroke prevention study 2. Cerebrovasc Dis 2014, 37(4):296-303.

[10]     Gresele P, Momi S, Falcinelli E: Anti-platelet therapy: phosphodiesterase inhibitors. Br J Clin
Pharmacol 2011, 72(4):634-646.

[11]     Watanabe T, Zhang N, Liu M, Tanaka R, Mizuno Y, Urabe T: Cilostazol protects against brain white
matter damage and cognitive impairment in a rat model of chronic cerebral hypoperfusion. Stroke 2006,
37(6):1539-1545.

[12]     Saito S, Ihara M: New therapeutic approaches for Alzheimer's disease and cerebral amyloid
angiopathy. Front Aging Neurosci 2014, 6:290.

[13]     Tai SY, Chen CH, Chien CY, Yang YH: Cilostazol as an add-on therapy for patients with Alzheimer's
disease in Taiwan: a case control study. BMC Neurol 2017, 17(1):40.

[14]     Tai SY, Chien CY, Chang YH, Yang YH: Cilostazol Use Is Associated with Reduced Risk of Dementia:
A Nationwide Cohort Study. Neurotherapeutics 2017, 14(3):784-791.

[15]     Burton EJ, Barber R, Mukaetova-Ladinska EB, Robson J, Perry RH, Jaros E, Kalaria RN, O'Brien JT:
Medial temporal lobe atrophy on MRI differentiates Alzheimer's disease from dementia with Lewy bodies
and vascular cognitive impairment: a prospective study with pathological veri�cation of diagnosis. Brain
2009, 132(Pt 1):195-203.



Page 9/13

[16]     Oh H, Park J, Seo W: A 2-year prospective follow-up study of temporal changes associated with
post-stroke cognitive impairment. Int J Nurs Pract 2018, 24(2):e12618.

[17]     Nijsse B, Visser-Meily JM, van Mierlo ML, Post MW, de Kort PL, van Heugten CM: Temporal
Evolution of Poststroke Cognitive Impairment Using the Montreal Cognitive Assessment. Stroke 2017,
48(1):98-104.

[18]     Chaudhari TS, Verma R, Garg RK, Singh MK, Malhotra HS, Sharma PK: Clinico-radiological
predictors of vascular cognitive impairment (VCI) in patients with stroke: a prospective observational
study. J Neurol Sci 2014, 340(1-2):150-158.

[19]     Rafnsson SB, Deary IJ, Fowkes FG: Peripheral arterial disease and cognitive function. Vasc Med
2009, 14(1):51-61.

[20]     Baldo JV, Shimamura AP, Delis DC, Kramer J, Kaplan E: Verbal and design �uency in patients with
frontal lobe lesions. J Int Neuropsychol Soc 2001, 7(5):586-596.

[21]     Meguro K, Shimada M, Yamaguchi S, Ishizaki J, Ishii H, Shimada Y, Sato M, Yamadori A, Sekita Y:
Cognitive function and frontal lobe atrophy in normal elderly adults: Implications for dementia not as
aging-related disorders and the reserve hypothesis. Psychiatry Clin Neurosci 2001, 55(6):565-572.

[22]     Tullberg M, Fletcher E, DeCarli C, Mungas D, Reed BR, Harvey DJ, Weiner MW, Chui HC, Jagust WJ:
White matter lesions impair frontal lobe function regardless of their location. Neurology 2004, 63(2):246-
253.

[23]     Sakurai H, Hanyu H, Sato T, Kume K, Hirao K, Kanetaka H, Iwamoto T: Effects of cilostazol on
cognition and regional cerebral blood �ow in patients with Alzheimer's disease and cerebrovascular
disease: a pilot study. Geriatr Gerontol Int 2013, 13(1):90-97.

[24]     Tilvis RS, Kahonen-Vare MH, Jolkkonen J, Valvanne J, Pitkala KH, Strandberg TE: Predictors of
cognitive decline and mortality of aged people over a 10-year period. J Gerontol A Biol Sci Med Sci 2004,
59(3):268-274.

[25]     Podcasy JL, Epperson CN: Considering sex and gender in Alzheimer disease and other dementias.
Dialogues Clin Neurosci 2016, 18(4):437-446.

[26]     Appelros P, Stegmayr B, Terent A: Sex differences in stroke epidemiology: a systematic review.
Stroke 2009, 40(4):1082-1090.

[27]     Dufouil C, Seshadri S, Chene G: Cardiovascular risk pro�le in women and dementia. J Alzheimers
Dis 2014, 42 Suppl 4:S353-363.

[28]     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(11):1006-1018.



Page 10/13

[29]     Glader EL, Stegmayr B, Norrving B, Terent A, Hulter-Asberg K, Wester PO, Asplund K, Riks-Stroke C:
Sex differences in management and outcome after stroke: a Swedish national perspective. Stroke 2003,
34(8):1970-1975.

[30]     Ganguli M, Fu B, Snitz BE, Unverzagt FW, Loewenstein DA, Hughes TF, Chang CC: Vascular risk
factors and cognitive decline in a population sample. Alzheimer Dis Assoc Disord 2014, 28(1):9-15.

 

Tables

Table 1. Demographic characteristics of case and control groups

Characteristic Case† (N=45) Control‡ (N=45) P-value

Gender, female 16 (35.6) 9 (20.0) 0.113

Age (year) 72.1±12.6 67.4±10.5 0.059

Education (year) 7.2±4.4 8.3±5.4 0.296

Hypertension 31 (68.69) 34 (75.6) 0.373

Diabetes mellitus 19 (42.2) 16 (35.6) 0.572

PAOD 23 (51.1) 2 (4.4) <0.001

Total CASI score 69.6±19.8 74.4±22.6 0.302

MMSE 20.3±6.6 21.5±6.8 0.423

CDR     0.998

CDR=0 11 (24.4) 10 (22.2)  

CDR=0.5 26 (57.8) 27 (60.0)  

CDR=1 5 (11.1) 5 (11.1)  

CDR=2 3 (6.7) 3 (6.7)  

CDR-SB 2.7±3.1 2.6±3.3 0.835

†Patients using cilostazol; ‡Patients using aspirin or clopidogrel.

p value for case vs. control group using Student’s t test or Chi-squared test.

Data are shown as the mean ± SD for quantitative variables and n (%) for qualitative variables.
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PAOD, Peripheral arterial occlusive disease; CASI, Cognitive Assessment Screening Instrument; MMSE, Mini-

Mental Status Examination; CDR, Clinical Dementia Rating; CDR-SB, Clinical Dementia Rating Sum of Boxes

scale.

 

Table 2. Factors to cognitive and global status change after 6 months follow up by logistic regression.

Factors Age Sex (Male/ Female) Education Cilostazol use

  OR (95% CI) P-

value

OR (95% CI) P-

value

OR (95% CI) P-

value

OR (95% CI) P-

value

ΔCASI 1.03 (0.98-

1.07)

0.268 0.59 (0.19-

1.78)

0.347 1.11 (0.99-

1.24)

0.065 1.40 (0.52-

3.74)

0.502

ΔMMSE 1.05 (1.00-

1.10)

0.048 0.56 (0.19-

1.66)

0.297 0.97 (0.87-

1.08)

0.578 0.96 (0.36-

2.56)

0.938

ΔCDR-

SB

1.04 (0.99-

1.09)

0.141 1.45 (0.44-

4.73)

0.541 0.96 (0.86-

1.07)

0.457 1.11 (0.39-

3.14)

0.844

ΔCASI = 2nd CASI – 1st CASI; ΔMMSE = 2nd MMSE – 1st MMSE; ΔCDR-SB = 2nd CDR-SB – 1st CDR-SB

ORs are based on comparing odds of decline (ΔCASI <0, ΔMMSE <0, ΔCDR-SB >0) vs. improve (ΔCASI ≥0,

ΔMMSE ≥0, ΔCDR-SB ≤0).

OR, Odds Ratio; CI, Confidence Interval; CASI, Cognitive Assessment Screening Instrument; MMSE, Mini-Mental

Status Examination; CDR-SB, Clinical Dementia Rating Sum of Boxes scale.

 

Table 3. Factors to CASI subdomain change after 6 months follow up by logistic regression.
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Factors Age Sex (male/ female) Education Cilostazol use

  OR (95% CI) P-

value

OR (95% CI) P-

value

OR (95% CI) P-

value

OR (95% CI) P-

value

ΔRemote 1.16 (1.04-

1.30)

0.008 0.06 (0.01-

0.67)

0.021 1.21 (0.98-

1.49)

0.081 2.09 (0.34-

12.78)

0.424

ΔOrientation 1.10 (1.04-

1.17)

0.002 0.43 (0.12-

1.56)

0.199 1.10 (0.98-

1.25)

0.118 0.61 (0.19-

1.94)

0.404

ΔAttention 1.03 (0.98-

1.08)

0.229 0.35 (0.12-

1.02)

0.054 0.99 (0.88-

1.10)

0.795 0.76 (0.28-

2.06)

0.587

ΔConcentration 1.04 (0.99-

1.09)

0.139 0.55 (0.18-

1.72)

0.306 0.95 (0.85-

1.07)

0.401 1.13 (0.39-

3.26)

0.824

ΔRecent 1.00 (0.96-

1.05)

0.878 1.34 (0.43-

4.20)

0.615 1.10 (0.98-

1.22)

0.106 2.48 (0.90-

6.79)

0.078

ΔFluency 1.01 (0.97-

1.06)

0.549 1.59 (0.56-

4.55)

0.386 0.94 (0.85-

1.04)

0.242 0.79 (0.31-

2.01)

0.627

ΔLanguage 1.08 (1.02-

1.13)

0.004 1.17 (0.40-

3.45)

0.777 1.02 (0.92-

1.13)

0.720 0.46 (0.17-

1.24)

0.123

ΔAbstract 0.98 (0.92-

1.03)

0.342 0.21 (0.06-

0.77)

0.019 1.15 (1.00-

1.33)

0.045 1.19 (0.39-

3.79)

0.771

ΔJudgement 1.01 (0.97-

1.06)

0.640 0.60 (0.19-

1.97)

0.403 1.10 (0.98-

1.23)

0.119 0.96 (0.34-

2.72)

0.943

ΔDrawing 1.03 (0.98-

1.08)

0.287 0.66 (0.21-

2.07)

0.478 0.96 (0.86-

1.08)

0.524 1.07 (0.37-

3.08)

0.896

ΔCASI subdomain = 2nd CASI subdomain – 1st CASI subdomain.

ORs are based on comparing odds of decline (ΔCASI subdomain <0) vs. improve (ΔCASI subdomain ≥0).

CASI, Cognitive Assessment Screening Instrument; OR, Odds Ratio; CI, Confidence Interval; Remote, Remote

memory; Recent, Recent memory; Fluency, Verbal fluency; Abstract, Abstract thinking.
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Table 4. Percentage improvement of the cognitive subdomain in cilostazol and control group.

Improvement Case† (%) Control‡ (%) P-value

Remote memory 83.7 95.2 0.084

Orientation    74.4 76.2 0.850

Attention    67.4 69.0 0.874

Concentration   69.8 78.6 0.354

Recent memory   58.1 73.8 0.128

Fluency 60.5 57.1 0.756

Language 58.1 50.0 0.451

Abstraction 76.7 78.6 0.840

Judgment 74.4 73.8 0.949

Drawing 72.1 78.6 0.489

†Patients using cilostazol; ‡Patients using aspirin or clopidogrel.

ΔCASI subdomain = 2nd CASI subdomain – 1st CASI subdomain.

ΔCASI subdomain ≥0 as Improve; Improve (%) = the ratio of improvement of cognitive subdomain in each group.

P-value is the comparison of the case vs. the control group using Chi-squared test.


