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Study on the correlation between carotid intima-media thickness and cognitive impairment

in Parkinson’s disease
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[Abstract] Objective: To investigate whether carotid intima - media thickness (CIMT) and carotid plaque are associated with
cognitive impairment in patients with Parkinson’s disease (PD). Methods: According to the Montreal Cognitive Assessment Scale, 225
PD patients were divided into three groups: the normal cognitive function (NC) group (n=41) , the mild cognitive impairment (MCI)
group (n=76) , and the Parkinson’ s disease with dementia (PDD) group (n=108). Clinical characteristics and carotid ultrasound
parameters were compared among the groups. Multivariate linear regression analysis was used to identify factors influencing cognitive
impairment in PD. Results: Compared with the NC group, the MCI and PDD groups showed lower education levels (all P < 0.05) and
higher Hoehn-Yahr (H&Y) stage, unified Parkinon disease rating scale- Il (UPDRS-1Il ), Hamilton depression scale, Pittsburgh sleep
quality index scale, cystatin C level, CIMT, carotid plaque detection rate, and carotid plaque vulnerability scores (all P < 0.05).
Regression analysis showed that high education level was an independent protective factor for PD cognitive impairment (P < 0.001),
while CIMT thickness (P=0.002) and high H&Y (P=0.001) stage were independent risk factors for PD cognitive impairment.
Conclusion: Carotid atherosclerosis is associated with cognitive impairment in PD patients.
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Table 1 Comparison of clinical data of patients in the PD-NC group, PD-MCI group, and PDD group
Variable PD-NC group(n=41)  PD-MCI group(n=76)  PDD group(n=108) P

Male[n(%)] 26(63.4) 46(60.5) 61(56.5) 0.710
Agel years, M(Pss, Prs) ] 67.0(64.0,72.5) 69.0(64.3,73.0) 69.0(66.0,74.0) 0.255
Disease course[ years, M(Pas, Prs) ] 4.002.0,7.0) 4.3(2.0,7.0) 5.0(3.0,7.00 0.797
Education level[ years, M(Pas, Pss) ] 12(9,12) 9(7,11)° 50,9 <0.001
BMI(kg/m*, x £ s) 2291 +£2.79 23.09 +2.84 23.39 £3.30 0.648
LEDD[mg, M(Pss, P75) ] 375.0(300.0,475.00  437.6(256.3,600.0) 375.0€200.0,543.8) 0.351
SBP(mmHg, % £ s) 121.0 + 13.8 122.7 £ 13.5 121.6 + 14.8 0.806
DBPLmmHg, M(Pss, P:5) ] 66.6 +9.4 69.0 £ 9.1 68.2 +9.1 0.398
Smoking status[n(%) ] 9(22.0) 17(22.4) 18(16.7) 0.576
Drinking history[n(%) ] 10(24.4) 19(25.0) 19(17.6) 0.419
Triglyceride[ mmol/L, M(Pss, Pr5) ] 1.1€0.9,1.4) 1.1€0.8,1.4) 1.0€0.8,1.4) 0.381
Total cholesterol[Lmmol/L, M(Pas, P35) ] 3.8(3.3,4.4) 3.8(3.3,4.48) 4.0(3.4,4.6) 0.485
HDL-CLmmol/L, M(Pas; Pys) ] 1.1(1.0, 1.4 1.2(1.1,1.4) 1.3(1.1,1.5) 0.077
LDL-CLmmol/, M(Pss, P55) ] 2.2(1.8,2.6) 2.2(1.7,2.1 2.3(1.8,3.00 0.542
Glucose levelLmmol/L, M(Pas, Pr5) ] 49(4.5,5.4) 4.8(4.5,5.4) 4.9(4.6,5.6) 0.543
Cystatin C(mg/L,x £ s) 09+0.3 09+0.3 1.0 £0.3" 0.008
H&Y score[ M(Pas, Prs) ] 2.0(1.0,2.00 2.0(1.5,2.5) 2.5(1.5,3.00" 0.001
UPDRS-II scorel M(Pas, Pr5) ] 16.009.0,32.00 20.0(14.0,32.0) 30.0€20.0,42.00" <0.001
NMSQ score[ M(Pas, Prs)] 8.0(6.5,12.5) 10.0(7.0, 13.0) 11.0(8.0,13.8) 0.058
SCOPA-AUT score[ M(Pas;s Pys) ] 12.0(7.0,12.5) 14.0€10.0, 17.00 15.0€10.0,20.8) 0.113
HAMA score[ M(Pss, Prs) ] 9.0(7.0,16.0) 12.0(8.0,15.8) 12.009.0,15.0) 0.154
HAMD score[ M(Pas, Prs)] 8.0(4.0,12.00 8.0(5.0,13.0) 13.0(8.0,18.3)" <0.001
PSQI score[ M(Pss, Pis) ] 6.0(4.0,10.0> 6.004.0,12.0) 9.0(7.0,12.00™ 0.001
MoCA score[M(Pas, Pr5) ] 27.0(26.0,28.0) 23.0(21.0,24.0)" 12.0(9.0,15.00" <0.001
CIMTLmm, M(Pss, Pr5) ] 0.6€0.5,0.7) 0.8(0.7, 1.00" 0.9€0.7, 1.1 <0.001
ICA plaque[n(%)] 21(51.2) 46(60.5) 75(69.4) 0.102
Ultrasound score of ICA plaque[ M(Pas, Pss) ] 000, D 1€0,3)" 2(0,3)" 0.006
ICA-PSV(em/s, x +5) 64.8 + 13.8 62.6 +15.4 61.5+16.1 0.549
ICA-EDV (cm/s, x + 5) 244 +5.0 234 +7.1 220+ 8.1 0.170

Compared with the PD-NC group, P < 0.05; compared with the PD-MCI group, “P < 0.05. BMI: body mass index; LEDD: levodopa equivalent dose;

SBP: systolic blood pressure; DBP: diastolic blood pressure; HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol;

H&Y: Hoehn and Yahr; UPDRS: unified Parkinson disease rating scale; NMSQ: non-motor symptoms questionnaire; SCOPA-AUT: scales for outcomes

in Parkinson’s disease for autonomic symptoms; HAMA: Hamilton anxiety scale; HAMD: Hamilton depression scale; PSQI: Pittsburgh sleep quality in-

dex; MoCA : Montreal cognitive assessment scale; CIMT: carotid intima-media thickness; ICA: internal carotid artery; PSV: peak systolic velocity; EDV:

end diastolic velocity.
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Table 3 Multivariate analysis for association between CIMT, MoCA and each cognitive domain
MoCA Executive function Attention Delayed recall
Factor B SE P B SE P B SE P B SE P
Unadjusted CIMT ~ -0.752 1.516 <0.001 -0.675 0.431 <0.001 -0.678 0.465 <0.001 -0.609 0.460 <0.001
CVRF -0.757 1.519 <0.001 -0.676 0.428 <0.001 -0.680 0.470 <0.001 -0.611 0.462 <0.001
Education level 0.566 0.085 <0.001 0483 0.023 <0.001 0.518 0.024 <0.001 0.406 0.024 <0.001
H&Y -0.316 0.462 <0.001 -0.215 0.121  0.003 -0.240 0.130 0.002 -0.290 0.117  0.001
CVRF+education  -0.599 1.581 <0.001 -0.565 0.473 <0.001 -0.543 0.509 <0.001 -0.501 0.516 <0.001
level +tH&Y

CVRF: cardiovascular risk factors, including systolic blood pressure, glucose level, smoking status, low-density lipoprotein cholesterol, and triglyc-

eride level.
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