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[Abstract] Objective To investigate the diagnostic value of expression level of serum cystatin C
(Cys-C) on early diagnosis of newly diagnosed Parkinson’s disease with mild cognitive impairment (PD -
MCI). Methods A total of 101 PD patients were divided into 2 groups: PD-MCI gruop (N =43) and PD
with normal cognition group (control group, N = 58). The levels of serum Cys-C, lipid, creatinine (Cr) and
uric acid (UA) were tested. Mini-Mental State Examination (MMSE) and Montreal Cognitive Assessment
(MoCA) were used to evaluate cognitive function, and Logistic regression analysis was used to evaluate the

correlation between PD-MCI and the level of serum Cys-C. Receiver operating characteristic (ROC) curve
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was used to detect the sensitivity and specificity of early diagnosis. Results The expression level of
serum Cys-C in PD-MCI group [(1.12 £ 0.10) mg/L] was higher than that of control group [(1.00 £ 0.15) mg/L,
P = 0.000]. Univariate and multivariate Logistic regression analysis showed that serum Cys-C was the
independent risk factor for PD - MCI (OR = 4.285, 95% CI: 1.301-14.112; P = 0.017); Spearman rank
correlation analysis showed the expression level of serum Cys-C was negatively correlated with MMSE total
score (r,=-0.831, P =0.000), MoCA total score (r.=-0.848, P =0.000), visuospatial/executive function (r, =
-0.495, P =0.001), attention/counting (r, = - 0.339, P = 0.026) and delayed recall (r,=-0.307, P = 0.045).
ROC curve analysis showed that area under the curve (AUC) was 0.707 (95%CI: 0.603-0.811, P = 0.000).
Diagnostic sensitivity and specificity were 53.50% and 82.80% respectively, and the critical value of serum
Cys-C level was 1.105 mg/L. Conclusions Increased expression level of serum Cys-C maybe closely
related with newly diagnosed PD-MCI, and has a certain value to the early diagnosis of PD-MCI.

[Key words] Cysteine proteinase inhibitors; Parkinson disease; Cognition disorders;  Risk
factors; Regression analysis
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Table 1. Comparison of general data between PD-MCI
group and control group

Control PD-MCI

Statistical

Lo (N=58) (N=43) colne - pelic
Sex [case (%)] 0.028  0.866

Male 32(55.17)  23(53.49)

Female 26(44.83) 20 (46.51)

Age (x5, year) 61.51+12.50 63.56+12.22  0.823 0.412

Education (v £, year) 779+ 334 753+ 428  0.340 0.734
Duration (x £, year) 353+ 133 433+ 1.58 2768 0.007
Hypertension [case (%)] 33 (56.90) 30 (69.77) 1743 0.187
Diabetes [case (%)] 17 (29.31) 20 (46.51) 3.147  0.176
Smoking [case (%)] 26 (44.83) 26 (60.47) 2417 0.120
Drinking [case (%)] 19 (32.76) 16 (37.21) 0.216  0.642
TC (x s, mmol/L) 423+ 137 426+ 151  0.104 0917
TG (x +5, mmol/L) 135+ 082 156+ 0.65 1387 0.169
LDL-C (x s, mmol/L) 253+ 052 268+ 0.68 1.257 0.212
HDL-C (x 5, mmol/L) 143+ 031 136+ 0.36  1.047 0.298

Cr (x s, pmol/L)

UA (x £s, pmol/L)
Cys-C (v s, mg/L)
MMSE (x £, score)

79.56£14.32  83.91+1524 1469 0.145
24891 +£31.81 236.23+28.75  2.063  0.042
1.00+ 0.15
2581+ 1.69 2272+ 1.32  9.946  0.000
2676+ 1.23  21.81+ 0.93 22.107 0.000

1.12+ 0.10  4.817 0.000

MoCA (x £, score)

X’ test for comparison of sex, hypertension, diabetes, smoking and
drinking, and ¢ test for comparison of otherss PD - MCI,
Parkinson’s disease with mild cognitive impairment, lIfl 4 #5542 i
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[ ; HDL-C, high-density lipoprotein cholesterol , i % £ fig 2 4 il
[# B 5 Cr, creatinine , LI ; UA , uric acid, JR & ; Cys-C, cystatin C,
Be4 2 C; MMSE, Mini-Mental State Examination, {8 5% 2 fig Ik &
K A 1 % ; MoCA , Montreal Cognitive Assessment, 525 R
WM R
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T2 A G AR BRI E T R R Y B R Logistic
Bl 4 43 4

Table 2. Univariate Logistic regression analysis on factors
influencing PD-MCI

Variable b SE  Waldx* Pvalue ORvalue OR95%CI

Sex 0.068 0.404  0.028 0.867 1.070  0.485- 2.362
Age 0.314 0.404 0.643 0423 1383  0.626- 3.054
Education -0.494 0.408 1466 0.226 0.610 0.274- 1.357
Duration 0.996 0.505 3.889 0.049  2.708  1.006- 7.290
Hypertension  0.559 0.425  1.728 0.189 1.748  0.760- 4.021
Diabetes 0.741 0420 3.104 0.078  2.097  0.920- 4.780
Smoking 0.633 0409 2396 0.122  1.882  0.845- 4.193
Drinking 0.196 0422 0216 0.642 1216  0.532- 2.780
TC 0.466 0406 1.317 0.251 1.594  0.719- 3.535
TG 0.238 0413 0333 0.564  1.269  0.565- 2.848
LDL-C -0.536 0.407  1.739 0.187  0.585  0.264- 1.298
HDL-C -0.234 0404  0.334 0563  0.792  0.359- 1.748
Cr 0.441 0405 1.187 0276  1.555 0.703- 3.438
UA -1.447 0429 11.374 0.001 0235  0.101- 0.545
Cys-C 1.708 0.463 13.618 0.000 5520  2.228-13.677

TC, total cholesterol, &[5 B ; TG, triglyceride, H il =g ; LDL-C,
low-density lipoprotein cholesterol, 1% % J& g 25 4 A [# B ; HDL-C,
high - density lipoprotein cholesterol, i % B g & 1 0 [& B ; Cr,
creatinine, JLTF ; UA, uric acid, JRER ; Cys-C, cystatin C, JE9 % C.
The same for Table 3

Ra WA S AR BRI E FE R R R B £ H R Logistic
[l J=1 3 A

Table 4.  Multivariate Logistic regression analysis on
factors influencing PD-MCI

Variable b SE Waldx’ Pvalue ORvalue OR95%CI

Duration  -0.441  0.687  0.424 0.515 0.643  0.170- 2.428
UA -0.959  0.504  3.629 0.057 0.383  0.143- 1.028
Cys-C 1.455  0.608  5.726 0.017 4.285  1.301-14.112

-0.266  1.356  0.038

Constant

3 Logistic Ml 73 Hr AL 3%

Table 3. Logistic regression assignment on factors
influencing PD-MCI
Assignment (score)
Item
0 1 2

Sex Male Female
Age (year) < 60.00 > 60.00
Education (year) < 6.00 > 6.00
Duration (year) = 5.00 > 5.00
Hypertension No Yes

Diabetes No Yes

Smoking No Yes

Drinking No Yes

TC (mmol/L) < 1.39 > 1.39
TG (mmol/L) < 4.68 > 4.68
LDL-C (mmol/L) = 2.50 > 2.50
HDL-C (mmol/L) < 1.36 > 1.36
Cr (rmol/L) < 76.00 > 76.00
UA (pmol/L) < 250.00 >250.00
Cys-C (mg/L) < 1.10 > 1.10

£S5 MLIE Cys-C XK K5 MMSE & PE4> & MoCA &L
53 RS 43 STUPE- 43 (4 A 5 43 BT

Table 5. Correlation analysis of MMSE total score, MoCA

total and item scores with expression level of serum Cys-C
Item r, value P value
MMSE -0.831 0.000
MoCA -0.848 0.000
Visuospatial/executive function -0.495 0.001
Nt -0.297 0.053
Attention/counting -0.339 0.026
ILevmes aoliG -0.204 0.190
Abstract thinking -0.212 0.171
Delayed recall -0.307 0.045
Orientation 0.226 0.251

UA ,uric acid, BRI ; Cys-C, cystatin C, BEIIEE C

MMSE , Mini-Mental State Examination, & 5 ¥ R & 16 7 it &
MoCA , Montreal Cognitive Assessment, ¢ 15l /K A HIPEA 1 3%
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Figure 1 ROC curve of the expression level of serum
Cys-C on the diagnosis of PD-MCI (AUC = 0.707, 95%ClI:
0.603-0.811; P =0.000).
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Figure 1 A 63-year-old female patient had suffered from headache and blurred vision for one year and came to clinic. MRI showed a
space - occupying lesion located in sellar region and bilateral cavernous sinus. Preoperative diagnosis was pituitary adenoma.
Postoperative pathological diagnosis was solitary fibrous tumor. CT scan showed an irregular slightly high-density lobulated lesion in
supra sella cistern (arrow indicates) with compression of medial aspect of the right temporal lobe and cerebral peduncle. There existed a
clear margin between normal brain parenchyma and tumor tissue (Panel la). Coronal T/WI indicated an irregular lesion with slightly
hypointense and iso-intense signals located in sellar region and supra sella cistern (arrow indicates), involving bilateral cavernous sinus
(Panel 1b). Coronal T.WI showed a heterogeneous hyperintense lesion with patchy hypointense regions within the tumor (arrow
indicates, Panel Ic). Delayed enhancement of coronal T,WI showed obvious heterogeneous enhancement in the lesion, with marked
progressive delayed enhancement in the region which showed hypointensity in ToWI (arrow indicates, Panel 1d).
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