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[Abstract] Background Acute ischemic stroke may decline cognitive function and induce
vascular dementia (VaD). In early identification of vascular cognitive impairment (VCI), active searching for
relevant factors, effective and timely treatment can reduce or even prevent further decline of cognitive
function. The purpose of this study is to investigate the cognitive impairment after acute ischemic stroke
and its associated factors. Methods A total of 314 cases of acute ischemic stroke patients were recruited
in this study. The Montreal Cognitive Assessment (MoCA) was used to evaluate the degree of cognitive
impairment. The American National Institutes of Health Stroke Scale (NIHSS) was used to evaluate the
extent of neurological deficit. The Barthel Index (Bl) was used to evaluate activities of daily living.
Hamilton Depression Rating Scale (HAMD) was used to evaluate the patients” mental or emotional state.
Results Based on the examination results, post - stroke cognitive impairment (PSCI) group were less
educated (P = 0.000) with lower BI score (P = 0.008), higher HAMD score and higher NIHSS score (P =
0.000, for all), and elevated serum high-sensitivity C-reactive protein (hs-CRP, P =0.002) and glycosylated
hemoglobin Alc (HbAlc) levels (P = 0.005) than those in post-stroke no cognitive impairment (PSNCI)
group. In PSCI group, the concentration of serum hs-CRP and HbAlc, NIHSS and HAMD scores were
negatively correlated with the MoCA rating (P < 0.05, for all); whereas, Bl score was positively correlated
with the MoCA rating (P < 0.05). The subjects in PSCI group had more cortical ischemic vascular disease
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(CIVD) and left hemisphere ischemic vascular disease (LHIVD) than subjects in PSNCI group (P < 0.05).
Logistic regression analysis indicated that lower education, history of diabetes, higher HAMD score, higher
serum hs - CRP and HbAlc levels were independent risk factors for PSCI. Conclusion Cognitive

impairment after acute ischemic stroke may be closely related to demographic factors, serum hs-CRP level,

stroke subtype, HAMD score, the extent of neurological deficit, as well as glycemic control status.
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Table 1. Comparison of demographic analysis between two groups
Observation item R Mgy e Pvalue
Gender N (%) 0.449  0.503

Male 73 (77.66) 163 (74.09)
Female 21 (22.34) 57 (25.91)

Age (v s, year) 60.35+9.22 60.47 £9.04 0.104* 0.917
BMI (x +5, kg/m’) 24.74 +2.65 25.00+0.25 0.638% 0.524
Education (v +s, year) 10.64 £2.92 8.79+3.93 -4.033* 0.000
Hypertension N (%) 54 (57.45) 138 (62.73) 0773 0379
Diabetes mellitus N (%) 15 (15.96) 61 (27.73) 4973 0.026
Coronary artery 13 (13.83) 24(10.91) 0540 0.462
disease N (%)

Smoking N (%) 35(37.23) 97 (44.09) 1271 0.260
Drinking N (%) 25 (26.60) 79 (35.91) 2579 0.108
Stroke history N (%) 20 (21.28) 74 (33.64) 4797 0.029
Dementia family 7( 7.45) 24 (10.91) 0.887  0.346
history N (%)

TC 7 +5, mmol/L) 491£1.05 475:098  -1.268% 0.206
TG (x =5, mmol/L) 1.60£0.86 1.50+0.77 -1.018* 0.310
HDL-C (x £s, mmol/L) 1.05+0.24 1.03+£0.25 -0.497* 0.620
LDL-C (v =5, mmol/L) 3.15+0.86 3.07+0.83 -0.716% 0.475
Hey [M (Ps, P»), mmol/L] 10.50 (9.12, 14.85) 11.85 (9.15, 16.70) -1.202# 0.229
hs-CRP (x £s5, mmol/L) 3.18+1.72 4.31+£2.59 3.100* 0.002
Fasting blood glucose 6.47+2.97 6.28£1.98 -0.653* 0.514
(¥ +5, mmol/L)

HbAlc (x s, %) 6.27+0.46 7.00£1.09 2.848* 0.005
HAMD [M (P, Prs), score]  4.00 (2.00, 5.00) 5.00 (3.00, 8.00) -4.117# 0.000

PE A o R B 3L 314 01, 55 1 236 1), Ltk
78 15l (1) PSNCI 4 - 94 i £ &, 53 ¥ 73 44l
21 5 S 40 ~ 78 &, F 1 (60.35 =
9.22) % . (2)PSCI 4 : #2207 £ 3, T3 1%
163 1], 2Pk 57 B 5 4E Y 42 ~ 76 %, 134
(60.47+9.04) %

* test; #rank-sum test; others, )(2 test. BMI, body mass index, NG A
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density lipoprotein cholesterol, 7 % £ fig 25 [ Il [ A% ; LDL-C, low - density
lipoprotein cholesterol , Ik %% B i & 1 I [E B ; Hey , homocysteine, [7] 7 2} it 22
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glycosylated hemoglobin, ## fb Il 2L & 1 ; HAMD, Hamilton Depression
Rating Scale, I % /K il #) A8 & % ; PSNCI, post - stroke no cognitive
impairment, i 2 5 JC A Hl B B8 B B3 5 PSCI, post - stroke cognitive
impairment, 5 2% 415 DA 13 B B A5
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Table 2.

groups (x =5, score)

The analysis of neurological deficit of two

Group N NIHSS BI
PSNCI group 94 231+1.77 88.83 +11.06
PSCI group 220 4.46£2.99 84.22+14.99
¢ value 6.176 -2.664
P value 0.000 0.008

NIHSS, National Institutes of Health Stroke Scale, J¢ [# [# 37 T3 A4 fff
5% Bt 4 Hh 5 4% ; BI, Barthel Index, Barthel 48 %1 ; PSNCI, post-stroke
no cognitive impairment, i 2§ )5 JC 1A %1 2 fiE [ % ; PSCI. post-
stroke cognitive impairment, filfi < 1 J5 TA 1 5 BE [ 15

F3 MoCA T4 5 HoAth 4 Wi 46 b5 22 171 14 i AH C 43 B
Table 3.

scores and other indicators

Partial correlation analysis between MoCA

Observation item r value P value
hs-CRP -0.134 0.027
HbAlc -0.121 0.035
HAMD -0.244 0.000
NIHSS -0.114 0.047
BI 0.135 0.018

hs-CRP, high - sensitivity C-reactive protein, 8 { C- & N & [1 ;
HbA lc, glycosylated hemoglobin, # fk IfiL £T 2 1 ; HAMD, Hamilton
Depression Rating Scale, ¥ % /K il 41 if 4 2% ; NIHSS, National
Institutes of Health Stroke Scale, 9% ¥ [# 37. T A= fF 5% B 46 rft i 3¢
BI, Barthel Index, Barthel 4§ %

x4 MABREZGRFEUWILE (%)
Table 4. The relation of stroke sites with cognitive
function in two groups

Group N CIVD SIVD LHIVD RHIVD
PSNCI group 94 21(22.34) 63 (67.02) 35(37.23) 33 (35.11)
PSCI group 220 69 (31.36) 112 (50.91) 113 (51.36) 54 (24.54)
X value 4.404 5.435

P value 0.036 0.020

CIVD, cortical ischemic vascular disease, B2 J5t 71 e fi 4 15 1L % 7% 5
SIVD, subcortical ischemic vascular disease, B2 5T T 1l ¥4 fi i &
W5 s LHIVD, left hemisphere ischemic vascular disease, A K i >
BR BRI A I 4 9% s RHIVD, right hemisphere ischemic vascular
disease , A7 M M 21 BR BRI 0% 15 9% 5 PSNCI, post -stroke no
cognitive impairment, il A H1 J5 JC 1A %1 J) B8 FE A4 5 PSCI, post -
stroke cognitive impairment, i 45 H J5 TA 1 1) GE B 15
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Table 5. Comparison of MoCA scores in different imaging
findings (based on cortical ischemia) of PSCI group (score)

CIVD SIVD torZ
(N=69) (N=220)  value

Observation item P value

Total score (v +5) 18.86+£5.81 20.52+£4.97 -2.059 0.041

Visuospatial and 2.96+1.57 334+1.57 -1.592 0.113
executive function (x £5)

Naming function (v +5) 2.78+0.59 2.80+0.56 -0.139 0.890
Attention (x %) 4.45+1.56 513+1.13  -3.370 0.001
Language function (x +s) 1.61+0.81 1.69+0.75 -0.668 0.505

Abstract function [M (Ps, P»)] 1.00 (0.00, 2.00) 1.00 (0.00, 2.00) -0.460 0.646
Delayed recall [M (Pss, P)]  1.00 (0.00, 3.00) 1.00 (0.00, 3.00) -0.665 0.506
449:160  4.82:142 -1.456 0.147

Orientation (x % 5)

CIVD, cortical ischemic vascular disease, FZ 5T %Y it 1fi ¥ Ao ifi 45 55 5
SIVD, subcortical ischemic vascular disease, FZ 5T~ S 1L P4 ik 10 45 99
MoCA , Montreal Cognitive Assessment, 5% 55 F) K N HITEfr 1 36

R 6 PSCIALH & A [l 52 A8 7 28 1Y (2 T M 2 Bk 23 1Y)
MoCA &I 43 19 L5 (343

Table 6. Comparison of MoCA scores in different imaging
lesions (based on hemisphere) of PSCI group (score)

- LHIVD RHIVD torZ
Observation item (N=113) (N=54) value P value
Total score (x +35) 19.63+£5.38 20.56£5.41  -1.040 0.300

Visuospatial and 321:1.62 3.11£1.56  0.382 0.703
executive function (¥ £ 5)

Naming function (x % 5) 2.86+£0.50 2.78 £0.57 0.933  0.352
Attention (x +5) 4.67+1.41 507+1.16 -1.816 0.071
Language function (x £s) 1.66 +0.80 1.69+0.75 -0.166 0.868
Abstract function (¥ £ ) 1.13+£0.83 1.22+£0.86  -0.644 0.520

Delayed recall [M (Pas, P)] 1.00 (0.00,3.00) 1.00 (0.00, 3.00) -0.483 0.629

Orientation (¥ +5) 4.55+1.60 5.00£1.23 -1.812 0.072

LHIVD,left hemisphere ischemic vascular disease , &l KA 2 2K e ifi
4 g 145 9% s RHIVD, right hemisphere ischemic vascular disease, 47
A R i 2 B e i P Fi I %5 3 MoCA , Montreal Cognitive Assessment,
SRR R IARIIPA i 3R

RT 2B E A S AR B RE B AT G I IR (Y Logistic
[al 151 43 47

Table 7. The Logistic regression analysis of risk factors for
the cognitive function following acute ischemic stroke

Factor b SE  Waldx’ Pvalue OR 95%CI1
Education -0.112 0.045 6.188  0.013  0.894 0.819-0.977
Diabetes mellitus ~ 1.176 ~ 0.418 7.908  0.005 3.243 1.428-7.362
HAMD 0.138  0.047 8.630  0.003 1.148 1.047-1.258
hs-CRP 0.155  0.069 5.098 0.024 1.168 1.021-1.336
HbAle 0.801 0.224 12.813  0.000 2.227 1.437-3.453
Constant term -3.945  1.491 7.000  0.008

HAMD, Hamilton Depression Rating Scale, T % /K i 41l 4§ &t 2 ; hs-
CRP, high-sensitivity C-reactive protein, # i C- I & [1; HbAlc,
glycosylated hemoglobin , 4 Ak, Ifil £1 & 1]
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