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Relationship between Serum CLU and NRG-1 Levels
and the Severity of Cognitive Impairment

in Patients with Vascular Dementia and Their Prognostic Value Analysis*
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ABSTRACT Objective: To investigate the relationship between serum levels of clusterin (CLU) and neuromodulin-1 (NRG-1) and
the severity of cognitive dysfunction in patients with vascular dementia (VD) and their prognostic value. Methods: 150 VD patients
admitted to the First Affiliated Hospital of Xinjiang Medical University from January 2020 to November 2022 were selected as the study
group. According to the cognitive function score, patients with vascular dementia were divided into mild dementia group of 60 cases,
moderate dementia group of 48 cases, and severe dementia group of 42 cases. Follow-up for 6 months, and VD patients were divided into
good prognosis group and poor prognosis group based on the follow-up results. During the same period, another 150 healthy volunteers
who underwent physical examination at our hospital were selected as the control group. The levels of serum CLU and NRG-1 in the VD
group and control group were compared, and the levels of serum CLU and NRG-1 in the different degrees of dementia groups were
compared. The factors affecting poor prognosis in VD patients were analysed by univariate and multifactor logistic, the value of serum
NRG-1 and CLU in predicting poor prognosis of VD patients was analyzed by receiver operating characteristic (ROC) curve. Results:
Serum CLU levels in VD group were significantly higher than those in controls, while NRG-1 levels were significantly lower than those
in controls (P<0.05). Serum CLU was higher in the moderate and severe dementia groups than in the mild dementia group, while NRG-1
was lower than in the mild dementia group (P<0.05). The serum CLU was higher in the severe dementia group than in the moderate
group, and the NRG-1 was lower than in the moderate group (P<0.05). There were no lost cases after follow-up for 6 months, with 105
patients in the good prognosis group and 45 patients in the poor prognosis group. Univariate analysis showed that the proportions of age,

CLU, smoking, and hyperlipidemia in the poor prognosis group were higher than those in the good prognosis group, while NRG-1,
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MMSE scores, MoCA scores, and NIHSS scores were lower than those in the good prognosis group (P<0.05). Multifactor logistic

regression analysis showed that elevated serum CLU levels, hyperlipidemia and older age were risk factors for poor prognosis in patients

(P<0.05), while elevated serum NRG-1 levels were protective factors for poor prognosis (P<0.05). ROC curve analysis found that

combined detection of serum NRG-1 and CLU had the highest predictive value for poor prognosis. Conclusion: Serum CLU is elevated in

VD patients, while serum NRG-1 is significantly reduced, which is related to cognitive dysfunction. The combination of serum NRG-1

and CLU has a high predictive value for poor prognosis in VD patients, and deserves clinical attention.
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Table 1 Comparison of serum CLU and NRG-1 levels between two groups of patients

Groups n CLU(pg/mL) NRG-1(pg/mL)
VD group 150 47.11+6.78 277.05+£19.37
Control group 150 38.21+8.82 408.52+18.64
t value - 12.784 -59.898
Pvalue - 0.000 0.000

2 AEFREBESHME CLUNRG-1 KFAIZ B (s )
Table 2 Comparison of serum CLU and NRG-1 levels in groups with different degrees of dementia ( x=s )

Groups n CLU(jug/mL) NRG-1(pg/mL)
Mild dementia group 60 41.39+5.07 295.78+13.68
Moderate dementia group 48 45.26+6.15* 281.34+14.92¢
Severe dementia group 42 48.42+9.26® 274.02+16.33*
Fvalue - 7.219 15.947
P value - 0.001 0.000

Note: Compared with the mild dementia group, *P<<0.05; Compared with moderate dementia group, *P<<0.05.
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Table 3 Univariate analysis of poor prognosis in VD patients

Good prognosis group ~ Poor prognosis group

Factor (a=105) (=45) thy P

Age(years) 63.29+2.85 71.66+5.28 -12.557 0.000
Gender(n, %) Male 55(52.38) 22(48.89) 0.154 0.695

Female 50(47.62) 23(51.11)
Years of Education(years) 8.14+2.47 8.25+3.10 -0.231 0.818
Course of disease(years) 6.23+2.46 6.30+3.17 -0.146 0.884
Smoking(n, %) 21(20.00) 34(75.56) 41.866 0.000
Drinking(n, %) 13(12.38) 7(15.56) 0275 0.600
Obesity(n, %) 16(15.24) 9(20.00) 0.514 0.473

Merge underlying

diseases(n, %) Hyperlipidemia 40(38.10) 38(84.44) 27.111 0.000
Hypertension 37(35.24) 36(80.00) 25.264 0.000
Diabetes 11(10.48) 27(60.00) 40.843 0.000
Family history of dementia(n, %) 3(2.86) 4(8.89) 2.576 0.108
NRG-1(pg/mL) 290.54+16.85 266.29+13.76 8.510 0.000
CLU(g/mL) 46.17+£5.22 52.24+3.25 -7.216 0.000
MMSE score(score) 23.25+0.37 11.18+2.59 46.853 0.000
MoCA score(score) 27.21+0.24 22.49+2.13 22.475 0.000

NIHSS score(score) 6.75+2.19 23.08+5.17 21.957 0.000
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Table 4 Multivariate logistic regression analysis of poor prognosis in VD patients

Variable B SE Waldy’ P OR 95%CI
Older age 0.414 0.190 4.762 0.029 1.514 1.043~2.196
Combined hyperlipidemia 2.705 1.222 4.898 0.027 4.958 1.363~6.201
Combined hypertension -0.516 0.347 2214 0.106 0.597 0.321~0.803
Combined diabetes -0.443 0.305 2.109 0.113 0.642 0.259~0.716
Elevated NRG-1 -0.110 0.050 4.886 0.027 0.896 0.813~0.988
Elevated CLU 0.341 0.158 4.637 0.031 1.406 1.031~1.918

2.5 & CLUNRG-1 3 VD BEWEA RN ERN S
ROC B4/ Hr & BE, 1785 NRG-1 B4 CLU X5 A BL il

M E e, HPp & TmMl (AUC)=0.853, MURE N
90.45% , Fr 5 A5k 80.65%, L3 5 A 1,
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Table 5 Analysis of the predictive value of serum CLU and NRG-1 for poor prognosis in VD patients

Indexes AUC Sensitivity(%) Specificity(%) Youden index Cut-off value 95%CI
NRG-1 0.601 72.82 62.31 0.351 271.34(pg/mL) 0.538~0.764
CLU 0.756 83.70 82.28 0.660 53.46(jg/mL) 0.780~0.931
Combination 0.853 90.45 80.65 0.711 - 0.961~1.000
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Fig.1 ROC curve of patients with poor prognosis predicted by NRG-1
combined with CLU
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