
121

1

1 3 Mesulam matrix 
function vector function 2

matrix function
vector function

1

Cilostazol
4

cilostazol
5-8

7

cilostazol

William James
1

2

cilostazol

1 1 1  

1 2 1

1  
2

Cilostazol Clini-
cal Assessment for Attention CAT

32 cilostazol 6 CAT

16 CAT Memory Updating Test Continuous Perfor-
mance Test 6 cilostazol

73 2 : 121-129, 2015

26 11 17 26 12 18
: Clinical Assessment for Attention Cilostazol

: 160-0023 6-7-1
TEL : 03-3342-6111 2156 FAX : 03-3342-6272



73 2122

9

Leukoaraiosis and Disability in the Elderly 
study 10-12

cilostazol
Clinical 

Assessment for Attention13-14  CAT

1.

Magnetic Resonance Imaging MRI
Fluid Attenuated Inverted Recovery Image FLAIR

32
21 11 69.4±7.8

12.9±2.7
Fazekas deep white 

matter hyperintensity DWMH 15

grade 1 3 1.9±0.8

Mini-Mental State Examination MMSE
16

MMSE 23 10

6 Figure 1
16 11 5

67.2±6.9
13.8±2.3 Fazekas DWMH 15

grade 1 3 1.9±0.7
Table 1

MRI FLAIR

1 Case 3

2.

MMSE
Clock Drawing Test17

Trail Making Test18 Frontal Assessment Bat-
tery 19 20 FAB Clock 
Drawing Test Rouleau 10

Beck Depression Inventory21

22-24

2

Figure 1. Sample selection

 
 

32 participants with ischemic white matter lesions; all were right-handed 
( M : F = 21 : 11; mean age, 69.4 ± 7.8 years) 

16 participants enrolled in statistical analysis 
( M : F = 11 : 5; mean age, 67.2 ± 6.9 years) 

10 participants excluded due to dementia ( MMSE < 23 at examination ) 

6 participants excluded due to incomplete examination 
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CAT 7   
Span  Cancellation and Detection Test  Symbol 
Digit Modalities Test  Memory Updating Test

 Paced Auditory Serial Addition Test  Position 
Stroop Test  Continuous Performance Test

Span Digit Span Tapping Span 2
Digit Span

forward backward Tap-
ping Span 9

for-
ward backward

Cancellation and Detection Test Visual Can-
cellation Task Auditory Detection Task 2

Visual Cancellation Task

4
2

6 26 156
8 9

1

6 52
312
3 3
1 9

Auditory Detection Task

300
5

50
Symbol Digit Modalities Test 9

(
1 + 7

90

Memory Updating Test 3 4
2

1 3
3 4 4 

3 7 1

Table 1. Demographic characteristics of participants

Age at baseline
years Male/Female

Educational
background

years

DWMH
Fazekas’ 

classi cation

Location of white 
matter lesion right 
or left hemisphere

Location of white 
matter lesion

frontal or occipital 
lobe

MMSE at 
initial 

examination

Case 1 77 Female  9 1 Not clustered Not clustered 30
Case 2 65 Male 16 1 Not clustered Not clustered 30
Case 3 59 Male 12 2 Clustered on L Not clustered 30
Case 4 60 Male 16 3 Not clustered Not clustered 30
Case 5 69 Female 13 1 Not clustered Not clustered 29
Case 6 74 Male 16 2 Not clustered Not clustered 29
Case 7 61 Male 16 1 Not clustered Not clustered 29
Case 8 75 Female 11 2 Not clustered Not clustered 29
Case 9 70 Male 12 2 Not clustered Not clustered 29
Case 10 64 Male 12 1 Not clustered Not clustered 28
Case 11 54 Male 15 2 Not clustered Not clustered 28
Case 12 60 Male 15 2 Not clustered Not clustered 27
Case 13 72 Male 16 3 Not clustered Not clustered 27
Case 14 74 Female 12 3 Not clustered Not clustered 26
Case 15 72 Female 14 2 Not clustered Not clustered 25
Case 16 69 Male 16 2 Not clustered Not clustered 25

Ischemic white matter lesion located in left rather than right hemisphere in case 3 ; other cases showed no imbalance in location 
of ischemic lesion in either hemisphere or frontal or occipital lobe.
DWMH : deep white matter hyperintensity, L : left, MMSE :  Mini-Mental State Examination
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3 2 0 3 2
0

Paced Auditory Serial Addition Test 2
1 2

1 1

2 8 10 8
6 14

Position Stroop Test
3

Continuous Performance Test

simple reaction time
7 1 2 1

80

3
20 X 400

7  
Simple 

Reaction Time AX X
400

3 7 3
7

Simple 

Reaction Time
MMSE Clock Drawing Test Trail 

Making Test FAB Beck Depression Inventory
CAT cilostazol

6
2

Cilo-
stazol cilostazol

24 33 28.0±2.0
cilostazol

cilostazol 23.3 28.9
26.9±1.5 Cilostazol

case 15 100 mg/
Case 15 cilostazol 100 mg/ 35

200 mg/ SPSS Sta-
tistics version 22 for Mac OS IBM, Inc., Chicago, IL, 
USA 0.05% Wilcoxon

2009 12

Table 2 3A C

MMSE Trail Making Test Part A Part B
Part B Part A FAB  Beck Depression Inven-
tory cilostazol

Clock 

4

Table 2. Effect of cilostazol administration on various neuropsychological test results in participants with ischemic white matter lesions

MMSE CDT*
TMT

FAB BDI apathy scale
Part A Part B Part B/ 

Part A

Before administration
of cilostazol 28.2 1.7 9.4 0.7 48.2 21.7 124.4 71.9 2.7 1.1 14.9 1.4 4.5 3.7 8.2 7.7

After administration
of cilostazol 28.4 1.5 9.9 0.3 44.2 9.6 120.4 48.8 2.8 1.2 15.1 1.6 3.8 3.9 8.6 7.5

Wilcoxon signed rank test ; *p < 0.05
A signi cant difference was observed between before and after administration of cilostazol on Clock Drawing Test. No signi -
cant differences were observed between before and after administration of cilostazol on MMSE, Trail Making Test, FAB, Beck 
Depression Inventory, or apathy scale.
BDI : Beck Depression Inventory, CDT : Clock Drawing Test, FAB : Frontal Assessment Battery, MMSE : Mini-Mental State 
Examination, TMT : Trail Making Test.
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Table 3A. Effect of cilostazol administration on CAT results in participants with ischemic white matter lesions

Span Cancellation and Detection Test

Digit Span Tapping Span Visual Cancellation Auditory Detection

Achieved 
number 
forward

Achieved 
number 

backward

Achieved 
number 
forward

Achieved 
number 

backward

Correct
answers %
target : “3”

Correct
answers %
target : “ ” *

Correct
answers %

Hit ratio
%

Before 
administration 
of cilostazol

5.8 0.7 4.1 0.9 5.8 1.0 5.4 1.4 98.1 2.2 96.1 2.5 94.5 9.7 92.1 12.5

After administration 
of cilostazol 6.0 1.0 4.3 1.0 6.0 1.1 5.3 1.3 98.7 1.8 93.6 4.6 92.3 7.7 92.8 8.4

Average in
normal control14

60~69 y.o. ; n=51
5.8 1.03 4.3 0.85 5.6 0.76 4.8 1.52 99.1 1.10 96.1 3.19 96.7 4.01 75.2 23.38

Average in patients 
with brain damage14

60~69 y.o. ; n=24
5.0 0.86 3.4 0.98 4.7 0.72 4.2 1.37 94.5 9.05 87.4 12.53 86.2 11.13 57.5 25.41

Table 3C. Effect of cilostazol administration on CAT results in participants with ischemic white matter lesions

CPT

SRT X AX

Average time 
for reaction 

msec *
Correct 

answers %
Average time 
for reaction 

msec
Correct 

answers %
Average time 
for reaction 

msec
Correct 

answers %

Before administration of 
cilostazol 360.5 70.9 99.0 1.4 512.9 85.6 98.9 2.4 556.7 129.2 93.3 11.2

After administration
of cilostazol 331.0 61.2 98.1 2.4 514.5 160.4 98.8 2.9 559.2 117.5 93.3 13.9

Average in normal control14

60~69 y.o. ; n=30 334.3 76.20 97.7 3.51 489.1 45.08 99.3 1.86 510.3 102.51 98.5 2.19

Wilcoxon signed rank test ; *p < 0.05
Signi cant improvements were observed in some parts of Memory Updating Test and Continuous Performance Test in CAT after 
administration of cilostazol.
CAT : Clinical Assessment for Attention, CPT : Continuous Performance Test, PASAT : Paced Auditory Serial Addition Test, 
SDMT : Symbol Digit Modalities Test, SRT : Simple Reaction Time, y.o. : years old

Table 3B. Effect of cilostazol administration on CAT results in participants with ischemic white matter lesions

SDMT Memory Updating Test PASAT
Position 
Stroop 

Test

Achievement 
rate %

Correct
answers %

3 digits *

Correct
answers %

4 digits
Correct answers %

2 seconds interval
Correct answers %

1 second interval
Correct

answers %

Before administration of 
cilostazol 37.5 10.2 65.7 13.5 44.6 18.4 54.4 15.7 36.4 10.1 97.8 1.6

After administration
of cilostazol 40.0 6.6 72.7 16.0 50.2 22.8 63.9 22.1 39.2 8.1 98.0 1.4

Average in
normal control14

60~69 y.o. ; n=51
45.8 9.42 73.0 16.55 57.0 20.27 63.1 24.70 40.3 14.12 98.3 1.83

Average in patients with 
brain damage14

60~69 y.o. ; n=24
18.8 12.24 53.9 20.21 29.2 15.85 28.8 15.81 18.2 8.61 92.6 8.83
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Drawing Test cilostazol 9.4±0.7
6 9.9±0.3

Table 2 CAT
Memory Updating Test 3
cilostazol 65.7±13.5%

6 72.7±16.0%
Continuous Performance Test Simple Reaction Time

cilostazol
360.5±70.9 msec 6

331.0±61.2 msec Memory Updat-
ing Test 3 Continuous Performance 
Test Simple Reaction Time
cilostazol 6
Cancellation and Detection Test Visual Can-
cellation Task target

cilostazol 96.1±2.5%
6 93.6±4.6%

Table 3A C

MMSE Trail Making Test
FAB cilostazol

Clock Drawing Test CAT Memory Updat-
ing Test Continuous Performance Test Simple 
Reaction Time cilostazol

6
Cilostazol

3

phosphodiesterase
cyclic adenosine mono-

phosphate
25 Cilostazol

26

cilostazol
5-8

9 Cilostazol
insulin-like growth factor 1

 
5 6

4

attention capacity selective atten-

tion response selection and execu-
tive control sustained attention

1

CAT Span Symbol Digit Modali-
ties Test Memory Updating Test

27

CAT Cancellation and Detection Test

CAT Symbol Digit Modalities Test Memory 
Updating Test Paced Auditory Serial Addition Test
Position Stroop test Continuous Performance Test
AX

Continuous Performance Test 

CAT
CAT

1

CAT Memory 
Updating Test Continuous Performance Test Sim-
ple Reaction Time cilo-
stazol 6
Paced Auditory Serial Addition Test 2
cilostazol

p=0.08 Memory Updating Test

Paced Auditory Serial Addition Test

Continuous 
Performance Test Simple Reaction Time X

6
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AX
cilostazol

cilostazol

5-9 Zhao cilostazol

5 Omote aspirin clopi-
dogrel cilostazol cilo-
stazol  

6 Sakurai
20

cilostazol
cilostazol 6

9

Clock Drawing Test
cilostazol

Fazekas DWMH 15

grade 1 3

28

Table 1

24 33 28.0±2.0

28.0±2.0

9

16

7

CAT
cilostazol

CAT

14 ±1SD Cancel-
lation and Detection Test Visual Cancellation 
Task cilostazol

cilostazol

cilostazol
Clock Drawing Test CAT

Memory Updating Test Continuous Perfor-
mance Test Simple Reaction Time

cilostazol

cilostazol

CAT
cilostazol

cilostazol 6

Clock Drawing Test CAT
Memory Updating 

Test Continu-
ous Performance Test Simple Reaction Time

cilostazol

CAT : Clinical Assessment for Attention
DWMH : deep white matter hyperintensity
FAB : Frontal Assessment Battery
FLAIR : Fluid Attenuated Inverted Recovery Image
MMSE : Mini-Mental State Examination
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MRI : Magnetic Resonance Imaging
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Effect of cilostazol on attention in patients with ischemic white matter lesions

Aya INOUE1 , Haruhisa KATO1 , Miyuki SEKI1 , Yurie FUKUDA1 , Hiroya UTSUMI2 ,  
and Hitoshi AIZAWA1

1 Department of Neurology, Tokyo Medical University 
2 Department of Neurology, International University of Health and Welfare, Shioya Hospital

Abstract

Cilostazol is an antiplatelet agent administered in patients with cerebral infarction and perivascular artery disease.
Although previous studies have suggested that cilostazol also affects cognitive function, its effect on attention remains to be fully 
investigated. To clarify the effect of cilostazol on attention in patients with ischemic white matter lesions, participants in this 
study underwent neuropsychological tests, including the Clinical Assessment for Attention (CAT . Sixteen right-handed 
patients (11 men, 5 women ; 67.2 6.9 years old  with ischemic white matter lesions were enrolled in the study. Patients with 
cortical cerebral infarction or dementia scoring below 23 points on the Mini-Mental State Examination were excluded. Visuo-
spatial ability was examined with the Clock Drawing Test, mood state with the Beck Depression Inventory, apathy with the Japa-
nese version of Starkstein’s apathy scale, and executive function with the Trail Making Test and Frontal Assessment Battery.
These neuropsychological tests were given to the participants before and after 6 months of cilostazol administration. The 
results showed signi cant improvements in subtests of the Memory Updating Test and Continuous Performance Test of CAT 
after 6 months of cilostazol administration, although the other tests did not show any differences. Moreover, the score on the 
Clock Drawing Test signi cantly improved after cilostazol administration.  

Attention comprises various modalities, including attention capacity, selective attention, response selection, executive con-
trol, and sustained attention. Some studies reported that cilostazol may have a good effect on cognitive function, possibly via 
the insulin-like growth factor-1 receptor. Attention can be evaluated by CAT ; the Memory Updating Test re ects attentional 
control, and the Continuous Performance Test reflects sustained attention. Our results suggest that cilostazol has positive 
effects on some aspects of attention in patients with ischemic white matter lesions.

Key words : Attention, Clinical Assessment for Attention, Ischemic white matter lesions, Cilostazol


