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[ Abstract] Objective To investigate the correlation between serum Neuregulin 1 (NRG1), Klotho with electroen-
cephalogram parameters and prognosis in elderly patients with Alzheimer' s disease. Methods A total of 192 elderly Alzhei-
mer' s disease patients who treated in the Department of Neurology Xi' an International Medical Center Hospital from January
2021 to December 2023 were included as the disease group, and were separated into a poor prognosis subgroup (87 cases) and
a good prognosis subgroup (105 cases) according to their prognosis. In addition, 82 healthy examinees were included as the
healthy control group. Electroencephalogram detection was carried out, and (8+0)/(act) value was calculated. ELISA kit was
applied to detect serum NRG1 and Klotho. The Mini Mental State Examination (MMSE) was applied to evaluate the cognitive
function of AD patients, and grouped into asymptomatic subgroup (47 cases), mild subgroup (66 cases), moderate subgroup

(70 cases), and severe subgroup (9 cases) based on the scores. General clinical data of the disease group were collected.
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Spearman was applied to analyze the correlation between various indicators. Logistic regression was applied to analyze the fac-
tors influencing the prognosis of Alzheimer's disease patients. ROC was applied to analyze the prognostic value of serum
NRG1 and Klotho in Alzheimer' s disease patients. Results The levels of NRG1 and Klotho in the disease group were lower
than those in the healthy control group, and the (8+0)/(a+) value was higher than that in the healthy control group (#/P=11.
822/<0.001, 18.466/<0.001, 17.806/<0.001). The trends of NRG1, Klotho, and MMSE levels showed asymptomatic subgroup
> mild subgroup > moderate subgroup > severe subgroup, and the trend of (8+0)/(act) value showed asymptomatic subgroup
< mild subgroup < moderate subgroup < severe subgroup (F/P=30.523/<0.001, 58.508/<0.001, 411.618/<0.001, 69.750<0.
001). NRG1 and Klotho are positively correlated with MMSE, while MMSE is negatively correlated with (8+0)/(a+) (r/P=0.
422/<0.001, 0.439/<0.001, —0.418/<0.001). The high-density lipoprotein cholesterol (HDL-C), NRG1, Klotho, MMSE, and
proportion of daily exercise in the poor prognosis subgroup were lower than those in the good prognosis subgroup, while ho-
mocysteine (Hcy) and (8+8)/(c+B) value were higher than those in the good prognosis subgroup (#/X°/P=3.979/<0.001, 7.052/
<0.001, 8.769/<0.001, 4.016/<0.001, 11.305/0.001, 5.936/<0.001, 9.237/<0.001). High Hcy and (8+0)/(a+p) were risk factors
for the prognosis of AD patients,, while high NRG1, Klotho, and MMSE were protective factors for the prognosis of AD pa-
tients[ OR(95% CI)=2.266 (1.493-3.440), 1.692 (1.134-2.524), 0.315 (0.228-0.434), 0.384 (0.285-0.518), 0.401 (0.269-0.
598)]. The AUC of serum NRG1, Klotho, and their combination in predicting the prognosis of AD patients were 0.751, 0.783,
and 0.901, respectively. The combination of the two was superior to their individual predictive efficacy (Z=4.031, 3.985, P<0.
001 for all). Conclusion The expression of serum NRG1 and Klotho is low in elderly Alzheimer' s disease patients, and their

expression levels are correlated with EEG parameters and prognosis.
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Tab.1  Comparison of NRG1, Klotho, and (8+60)/(a+B)
between the healthy control group and the case group
4 % NRGI1(ng/L) Klotho(pg/L) (8+6)/(a+B)
{2l 82  426.35+49.65 2.04£0.37 0.56+0.08
I 51 21 192 349.94+48.71 1.36+0.23 0.91+0.17
{8 11.822 18.466 17.806
PE <0.001 <0.001 <0.001
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Tab.2 Comparison of NRG1, Klotho, (3+6)/(a+B), and MMSE scores among case groups with different levels of cognition

4 5l %% NRGI(ng/L) Klotho( wg/L) (3+0)/(a+B) MMSE ( 43)
TCRER .20 47 385.08+42.33 1.53+0.22 0.73+0.09 28.43+1.32
R 66 362.55+40.92 1.42+0.16 0.88+0.11 24.18+2.73
o274 70 320.18+38.65 1.2520.14 1.02+0.14 16.57+2.35
HEEWH 9 305.34+36.07 0.8320.10 1.15+0.13 7.11x1.24
F1H 30.523 58.508 69.750 411.618

PH <0.001 <0.001 <0.001 <0.001
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Tab.3 Comparison of clinical data between AD patients in the good prognosis subgroup and the poor prognosis subgroup

moH Bia W4 (n=105) HE AR WA (n=87) X P1{H
MBI %) ] 5 57(54.29) 49(56.32) 0.080 0.778

E’s 48(45.71) 38(43.68)
Y (725, %) 66.67+4.28 65.69+3.36 1.737 0.084
BMI(x+s, kg/m?) 22.94+2.25 22.76+2.21 0.556 0.579
HE B BI(%) ] 63(60.00) 31(35.63) 11.305 0.001
R T (%) ] 69(65.71) 65(74.71) 1.827 0.176
RIS (%) ] 60(57.14) 53(60.92) 0.280 0.597
AD FKIEL [ B (%) ] 22(20.95) 23(26.44) 0.798 0.372
KIAEMAR 1 %) ] 26(24.76) 29(33.33) 1.710 0.191
WEIRIE (%) ] 20(19.05) 21(24.14) 0.734 0.392
MR B1(%) ] 31(29.52) 28(32.18) 0.158 0.691
i IMAE [ B (%) ] 25(23.81) 24(27.59) 0.357 0.550
ZHEREHI(%) ] W ELT 47(44.76) 46(52.87) 1.376 0.502

f=Ll 36(34.29) 24(27.59)

K2R b 22(20.95) 17(19.54)
HDL-C( %+s, mmol/L) 1.12+0.13 1.05+0.11 3.979 <0.001
LDL-C (s, mmol/L) 2.05+0.31 1.97+0.26 1.913 0.057
Hey (%+s, wmol/L) 7.52+1.48 9.37+2.75 5.936 <0.001
NRG1(#+s,ng/L) 369.76+45.57 326.02+39.15 7.052 <0.001
Klotho (%#s, pg/L) 1.46+0.19 1.24+0.15 8.769 <0.001
(3+0)/(a+B) (xxs) 0.83+0.12 1.01x0.15 9.237 <0.001
MMSE ( %+s,43%) 22.29+2.51 20.87+2.35 4.016 <0.001

R4 Logistic ZHFERITHT AD BE UG 520 R R

Tab. 4 Logistic multivariate regression analysis of factors
influencing the prognosis of AD patients

oH B SEAH WaldfH P ORfH  95%CI

H BB 0.356 0.266 1.794 0.180 1.428 0.848~2.405
HDL-C {i% 0.561 0.371 2.289 0.130 1.753 0.847~3.627
Hey & 0.818 0.213 14.749 <0.001 2.266 1.493~3.440
NRG1 -1.155 0.164 49.615 <0.001 0.315 0.228~0.434
Klotho /& -0.957 0.153 39.133 <0.001 0.384 0.285~0.518
(3+0)/ (B 0.526 0.204 6.646 <0.011 1.692 1.134~2.524
MMSE & -0.914 0.204 20.065 <0.001 0.401 0.269~0.598
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Tab.5 Value analysis of serum NRG1 and Klotho in predicting the

prognosis of AD patients

- - " 2%
s T AUC 95%CI  TURE R o
5]
NRG1 354.40 ng/L  0.751 0.683~0.810.713  0.686 0.398
Klotho 1.34 pg/L 0.783 0.718~0.830.759 0.733 0.492
ZHBE 0.901 0.849~0.930.966 0.676 0.642
3 3t 8
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Fig.1 Value curve of serum NRGI and Klotho in predicting the

prognosis of AD patients
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