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[ Abstract ]| Objective To investigate the association between cognitive and emotional impairment and early apathy

in patients with non-disabling ischemic cerebrovascular events (NICE). Methods A total of 244 NICE patients, 156 males
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and 88 females, aged (63.14-9.7) years, admitted to The First Affiliated Hospital of Naval Medical University (Second Military
Medical University) from Jun. 2021 to Dec. 2022 were enrolled. Based on the apathy evaluation scale-clinician version (AES-C)
scores at admission, patients were categorized into apathy group (score=33, n=64) and non-apathy group (score<<33, n=
180). Demographic data, blood test results, and imaging data were collected. According to the imaging examination results, the
etiology was divided into transient ischemic attack and mild stroke, and the latter was further classified using the Trial of Org
10172 Acute Stroke Treatment (TOAST). The Fazekas scale was used to evaluate the white matter damage. Within 2 weeks
of symptom onset, assessments including the Pittsburgh sleep quality index (PSQI), Montreal cognitive assessment (MoCA),
auditory verbal learn test (AVLT), digit span test (DST), digit symbol substitution test (DDST), trail making test (TMT),
Hamilton depression rating scale (HAMD), and Hamilton anxiety rating scale (HAMA) were conducted. The differences of
the general information and indicators between the 2 groups were compared, and multivariate logistic regression analysis was
performed to identify factors influencing apathy. Results The incidence of early apathy in NICE patients was 26.2% (64/244).
Compared with the non-apathy group, the patients in the apathy group were older, and had lower body mass index (BMI) and
lower level of education (all P<<0.05). There were no significant differences in gender, smoking, alcohol consumption, or
history of hypertension between the 2 groups (all P>0.05). The results of the first blood test at admission indicated that there
was no significant difference in thyroid hormone levels between the 2 groups (P>0.05), and the imaging evaluation results
showed that there was no difference in the etiology between the 2 groups (all #>0.05). The results of Fazekas score showed
that the degree of white matter injury in the apathy group was significantly higher than that in the non-apathy group (£=0.004).
The cognitive function test results indicated that the apathy group had a significantly higher prevalence of cognitive impairment
(MoCA total score<<26) than that in the non-apathy group (46.1% [83/180] vs 59.4% [38/64] , P=0.047). The language
function, verbal fluency, abstraction, delayed recall, and orientation of the patients in the apathy group were significantly
decreased (all P<<0.05), while no significant differences were found in visuospatial/executive function, naming, or attention
between the 2 groups (all P>0.05). Furthermore, the apathy group had higher PSQI, HAMA, and HAMD scores compared
to the non-apathy group, accompanied by significantly prevalences of sleep disorders, anxiety, and depression (all £<<0.05).
Multivariate logistic regression analysis revealed that HAMD score, age, and the completion time of TMT-A were risk factors
of apathy after NICE (all #<<0.05). Conclusion Patients with early apathy have a higher prevalence of cognitive impairment
and are more susceptible to sleep disorders, anxiety, and depression. HAMD score, age, and the completion time of TMT-A are
risk factors of early apathy after NICE.
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R1 HEHSIEKEA NICE BE—RERLE
Tab 1 Comparison of general data of patients with NICE between apathy group and non-apathy group
Variable Non-apathy group N=180 Apathy group N=64 Statistic P value
Agelyear, M (O, Op) 63 (56, 70) 69 (61, 72) Z=2.955 0.003
Female, 1 (%) 66 (36.7) 22 (34.4) 2 =0.108 0.743
Smoking, 1 (%) 82 (45.6) 28 (43.8) £=0.126 0.418
Alcohol intake, 1 (%) 62 (34.4) 22 (34.4) £ =0.000 0.992
BMI/(kg*m ), X+s 25.043.8 238432 t=—2273 0.024
Education/year, M (O,, Q) 12 (9, 15) 9(9,12) Z=—2.090 0.037
Hypertension, n (%) 120 (66.7) 49 (76.6) 1=2.172 0.141
T3/(nmol-L "), M (Q,, Ov) 1.6 (1.4,1.7) 1.6 (1.4, 1.8) Z=-—0.393 0.694
T4/(nmol*L "), M (Q,, O) 97.7 (87.5,110.4) 104.1 (92.0, 113.7) Z=—1.318 0.188
fT3/(pmol=L "), M (O, Op) 4.55 (4.12, 5.20) 4.56 (4.15, 4.96) Z=—0.664 0.507
fT4/(pmol=L "), M (Q,, Oy) 17.36 (15.52, 19.42) 17.53 (16.50, 19.86) Z=—0.870 0.384
TSH/(mIU-L™ "), M (O, Ov) 1.91 (1.25,2.71) 1.65(0.97, 2.68) Z=—1.585 0.113
ADL score, M (Q,, O,) 20 (20, 20) 20 (20, 23) Z=0.305 0.591
Fazekas score, M (Q,, O,) 2(1,2) 2(1,3) Z=—2.858 0.004

NICE: Non-disabling ischemic cerebrovascular events; BMI: Body mass index; T3: Triiodothyronine; T4: Thyroxine; fT3: Free
triiodothyronine; fT4: Free thyroxine; TSH: Thyroid stimulating hormone; ADL: Activity of daily living scale; M (Q,, O.): Median

(lower quartile, upper quartile).
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*2 REHASIEREHNICE BERELLR
Tab 2 Comparison of etiology of patients with NICE between apathy group and non-apathy group
n (%)
Group N TIA LAA SAO CE SUE SOE
Non-apathy group 180 16 (8.9) 59 (32.8) 92 (51.1) 2(1.1) 5(2.8) 6(3.3)
Apathy group 64 4(6.2) 19 (29.7) 38(59.4) 1 (L.6) 0 2.1
Total 244 20(8.2) 78 (32.0) 130 (53.3) 3(1.2) 5(2.0) 8(3.3)

NICE: Non-disabling ischemic cerebrovascular events; TIA: Transient ischemic attack; LAA: Large artery atherosclerosis; SAO:

Small artery occlusion; CE: Cardioembolism; SUE: Stroke of undetermined etiology; SOE: Stroke of other determined etiology.
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Tab 3 Comparison of cognitive function and cognitive domain of patients with NICE between apathy group

and non-apathy group

Variable Non-apathy group N=180 Apathy group N=64 Statistic P value
MoCA
Cognitive impairment, 7 (%) 83 (46.1) 38 (59.4) 1=3.323 0.047
Total score, M (O,, Oy) 24.0 (21.0, 26.0) 22.5(18.0,25.0) Z=-—2.788 0.005
Visuospatial/executive score, M (Q,, Q) 3(2,4) 3(2,4) Z=—0.790 0.429
Naming score, M (Q;, O) 3(3,3) 3(3,3) Z=—0.279 0.780
Attention score, M (Q,, Q) 6(5,06) 5(4,6) Z=—1314 0.189
Language score, M (Q,, Oy) 2(1,3) 2(1,2) Z=—2432 0.015
Verbal fluency/n, M (Q,, Oy) 16 (12, 20) 14 (11, 17) Z=—2.706 0.007
Abstraction score, M (Q,, Oy) 1(1,2) 1(1,2) Z=-—2272 0.023
Delayed recall score, M (Q,, Oy) 2(1,3) 1(0,2) Z=—2.535 0.011
Orientation score, M (Q,, Op) 6 (6, 6) 6(5,06) Z=-—3.813 <0.001
AVLT score
NI1+N2+N3,xts 15.40+5.63 13.40+6.22 t=—2.241 0.026
N4, M (O,, Ov) 5(@3,6) 3(0,6) Z=-—2.612 0.009
N5, M (Q,, Oy) 4(2,6) 3(0,5) Z=-—2919 0.004
N6, M (Q,, Op) 5(2,6) 3(1,6) Z=—1.539 0.124
N7, M (Q., Qv) 11 (10, 12) 11 (9, 12) Z=—1413 0.158
DST
Forward score, M (O,, Q) 12 (10, 14) 12 (9, 13) Z=—2.468 0.014
Reverse score, M (Q,, Op) 6 (4,8) 5(@,8) Z=-—2.395 0.017
DSST/n, M (Q,, Oy) 30 (24, 37) 25 (16, 34) Z=—3.125 0.002
T™MT
TMT-A time/s, M (Q,, Op) 62 (48, 76) 77 (60, 113) Z=—4363 <0.001

TMT-B time/s, M (Q,, O.)

151 (115, 189)

189 (138,259) Z=—3.912 <0.001

NICE: Non-disabling ischemic cerebrovascular events; MoCA: Montreal cognitive assessment; AVLT: Auditory verbal learn
test; N1-+N2-+N3: Immediate recall; N4: Short delayed recall; N5: Long delayed recall; N6: Cued recall; N7: Recognition; DST:
Digit span test; DSST: Digit symbol substitution test; TMT-A: Trail making test-A; TMT-B: Trail making test-B; M (Q,, O,): Median

(lower quartile, upper quartile).
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Tab 4 Comparison of sleep, depression, and anxiety of patients with NICE between apathy group and non-apathy group

Score, M (Q,, Oy)

Prevalence, 1 (%)

Group N

PSQI HAMA HAMD Sleep disorder Anxiety Depression
Non-apathy group 180 5(3,8) 4(2,9) 4(1,8) 50 (27.8) 69 (38.3) 32 (17.8)
Apathy group 64 7(3,12) 8(3,15) 8 (3, 15) 30 (46.9) 36 (56.2) 30 (46.9)
Statistic Z=—2629 Z=-—3436 Z=—4.693 1=17.814 1 =6.182 7=21.090
P value 0.009 0.001 <0.001 0.005 0.013 <0.001

NICE: Non-disabling ischemic cerebrovascular events; PSQI: Pittsburgh sleep quality index; HAMA: Hamilton anxiety rating

scale; HAMD: Hamilton depression rating scale; M (Q,, Op): Median (lower quartile, upper quartile).

R 5 NICE E&BHIRERINEZH L E X logistic BlJF 47

Tab 5 Multivariate logistic regression analysis on influencing factors of early apathy in patients with NICE

Variable Regression coefficient Standard error Wald P value OR (95% CI)
TMT-A time 0.017 0.007 6.766 0.009 1.017 (1.004, 1.030)
Age 0.061 0.025 6.096 0.014 1.063 (1.013, 1.116)
HAMD score 0.119 0.030 15.497 <<0.001 1.127 (1.062, 1.196)

NICE: Non-disabling ischemic cerebrovascular events; TMT-A: Trail making test-A; HAMD: Hamilton depression rating scale;

OR: Odds ratio; CI: Confidence interval.
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