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[ Abstract ]| Objective To explore the factors affecting the cognition of elderly women with white matter lesions
(WML) and to look for potential biological markers of dementia in this population. Methods A total of 149 elderly
woman patients with WML and 48 elderly woman patients without WML who were treated in the outpatient department
and ward in Department of Neurology, The First Affiliated Hospital of Naval Medical University (Second Military Medical
University) and Kongjiang Hospital of Yangpu District of Shanghai from Jan. to Jun. 2020 were enrolled. The patients
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were divided into non-WML group (control group, 7#=48), mild WML group (#=72) and moderate to severe WML group
(n="77) according to the severity of WML. WML patients were divided into dementia group (#=>58) and non-dementia group
(n=91) according to the mini-mental state exam (MMSE) scores. The levels of interleukin (IL)-1p, IL-6, tumor necrosis factor o
(TNF-a), 25-hydroxyvitamin D (25(OH)D) and prolactin were compared between groups, and logistic regression model
was used to analyze the correlations between these factors and the occurrence of dementia in elderly women with WML. In
addition, receiver operating characteristics (ROC) curve was drawn to study the diagnostic value of 25(OH)D combined with
prolactin for dementia in elderly women with WML. Results Compared with the control group, the serum 25(OH)D levels
of patients in the mild and moderate to severe WML groups were significantly lower ([ 13.3443.85 ] ng/mL, [ 12.73+3.77]
ng/mL vs[15.82+4.07] ng/mL, P<<0.01). The serum inflammatory factor levels of patients in the mild and moderate to severe
WML groups were increased significantly compared with those of patients in the control group, such as IL-1B ([75.14%16.03 ]
pg/mL, [75.42+14.38 | pg/mL vs [ 53.96413.55] pg/mL, P<<0.01), IL-6 (35.70 [28.92, 40.67 ] pg/mL, 35.29 [28.97, 43.41]
pg/mL vs 22.38 [ 18.04, 27.20 ] pg/mL, P<<0.01), TNF-a (72.72 [ 55.68, 88.63 | pg/mL, 71.52 [ 60.26, 85.85 ] pg/mL vs 50.93
[38.93, 60.48 ] pg/mL, P<<0.01). The levels of serum 25(OH)D, uric acid, prolactin and cortisol in the dementia group were
lower than those in the non-dementia group (25(OH)D: [ 11.77£3.63 ] ng/mL vs [ 13.83£3.72 ] ng/mL, P<<0.01; uric acid:
[331.024150.31 ] umol/L vs [ 380.16%128.02 | umol/L, P<<0.05; prolactin: [ 231.72+79.39 | pIU/mL vs [ 276.84499.66 |
pIU/mL, P<<0.01; cortisol: [ 287.38 £149.58 | nmol/L vs [ 358.45+155.32 ] nmol/L, P<<0.01). The results of multivariate
logistic regression analysis suggested that serum 25(OH)D (odds ratio [OR] =0.821, 95% confidence interval [ CI]0.717-0.940,
P=0.004) and prolactin (OR=0.994,95% CI 0.989-1.000, P=0.042) were protective factors for dementia in elderly women
with WML after adjusting for age. The combination of 25(OH)D and prolactin had moderate diagnostic value for dementia
in elderly women with WML, and the area under ROC curve was 0.745 (P<<0.001). Conclusion Serum 25(OH)D and
prolactin levels are associated with dementia in elderly women with WML, and are expected to be potential biomarkers for
early diagnosis of dementia in this population.
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Tab 1 Comparison of variables between control group and different degree-WML groups

£1 AEEE WML ARGBAHEXTESHLER

Factor Control N=48 Mild WML N=72 Moderate-severe WML N=77 P value
Age/year, x+s 69.25+7.96 77.46+7.39" 82.95+6.74" <0.001
MMSE score, M (O, Ov) 23.00 (20.00, 25.00)  24.00 (22.00, 25.75) 20.00 (18.00, 24.00)" <0.001
Education/year, M (Q,, Q) 7.00 (4.00, 9.00) 5.50 (4.00, 8.75) 5.00 (4.00, 8.00) 0.325
Carotid plaque, 7 (%) 30 (62.5) 58 (80.6) 59 (76.6) 0.110
Diabetes mellitus, 7 (%) 27 (56.2) 35 (48.6) 44 (57.1) 0.537
CHD, 1 (%) 28 (58.3) 36 (50.0) 46 (59.7) 0.451
Hypertension, 7 (%) 48 (100.0) 70 (97.2) 77 (100.0) 0.173
CRP/(mg*L™"), M (0., Ov) 1.10 (0.25, 10.20) 1.10 (0.21, 10.20) 0.78 (0.30, 26.20) 0.917
WBC/(L™', X10%), x*s 6.34+1.35 6.35+1.44 6.70+1.41 0.236
Procalcitonin/(ngemL "), x+s 0.028£0.018 0.025£0.017 0.030£0.035 0.439
HbA1c/%, x+s 7.16%2.03 6.6941.59 7.13£2.00 0.266
FBG/(mmol*L™"), M (0, Ov) 6.41 (5.30, 8.83) 6.01 (5.24, 6.88) 6.01 (5.23,9.17) 0.345
Triglyceride/(mmol-L "), X+s 1.86+1.18 1.64+0.95 1.69+1.08 0.520
TC/(mmol+L™"), X +s 459+1.14 452+1.14 431+1.07 0.332
LDL/(mmol*L™"), X+s 2.71%+0.76 2.69+0.78 2.54+0.71 0.337
HDL/(mmol*L™"), M (0., Ov) 1.30 (1.10, 1.70) 1.30 (1.10, 1.50) 1.20 (1.10, 1.40) 0.147
Uric acid/(umol<L™"), X£s 383.38+136.49 372.42+139.11 350.39+138.42 0.390
Homocysteine/(umol*L "), X+ 16.44+4.15 15.95+3.98 15.61+4.01 0.539
Interleukin 1B/(pgemL "), x*s 53.96+13.55 75.144+16.03" 75.424+14.38" <0.001
Interleukin 6/(pgemL "), M (Q,, Qy)  22.38 (18.04,27.20)  35.70 (28.92, 40.67)" 35.29 (28.97, 43.41)" <0.001
TNF-o/(pgemL™"), M (O, Ov) 50.93 (38.93, 60.48)  72.72 (55.68, 88.63)" 71.52 (60.26, 85.85)" <0.001
25(0H)D/(ng*mL "), x+s 15.82+4.07 13.3443.85" 12.73+£3.77" <0.001
Estradiol/(pmol-L "), X+ 263.75+123.95 244.67+128.29 252.524+139.28 0.739
FSH/(UsL™"), x%s 25.56+9.60 26.14=+10.00 24.46+9.12 0.556
LH/(U-L™"), x=*s 9.834+6.19 10.46+6.63 8.85+5.51 0.268
Prolactin/(u[UsmL™"), ¥+ 256.23+87.63 267.14+97.05 251.924+92.33 0.597
Progesterone/(nmolL "), x+s 2.554+1.01 2.61+1.07 2.67£1.05 0.808
Testosterone/(nmol*L "), X+ 1.67+0.65 1.64+0.74 1.53+0.65 0.469
Cortisol/(nmol*L™"), x+s 345.294159.90 349.68+160.98 313.124+151.13 0.314

“P<<0.01 vs control group. WML: White matter lesion; MMSE: Mini-mental state exam; CHD: Coronary heart disease; CRP:
C reactive protein; WBC: White blood cell; HbAlc: Glycated hemoglobin; FBG: Fasting blood glucose; TC: Total cholesterol; LDL:
Low density lipoprotein; HDL: High density lipoprotein; TNF-a: Tumor necrosis factor a; 25(OH)D: 25-hydroxyvitamin D; FSH:

Follicle-stimulating hormone; LH: Luteinizing hormone; M (Q;, O,): Median (lower quartile, upper quartile).
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Tab 2 Comparison of variables between dementia and non-dementia WML patients

Factor Non-dementia N=91 Dementia N=58 P value
Agelyear, M (Q,, Q) 80.00 (75.00, 84.00) 84.00 (79.75, 89.00) <<0.001
MMSE score, x £ 24.30+1.60 18.84£1.64 <<0.001
Education/year, M (Q,, Op) 5.00 (4.00, 8.00) 7.00 (5.00, 9.00) 0.021
Carotid plaque, 1 (%) 71 (78.0) 46 (79.3) 0.852
CRP/(mg-L™ "), M (Q,, Q) 1.10 (0.30, 7.80) 0.78 (0.20, 23.90) 0.842
WBC/(L™', X 10%), M (Q,, Oy) 6.37 (5.22,7.44) 6.37 (5.72,7.62) 0.543
Procalcitonin/(ng*mL "), M (Q,, Q) 0.021 (0.010, 0.029) 0.023 (0.020, 0.036) 0.184
HbAlc/%, M (Q,, Q) 6.50 (5.70, 7.30) 6.50 (5.60, 8.40) 0.905
FBG/(mmol-L "), M (Q,, 0) 6.01 (5.23, 6.88) 5.99 (5.26, 10.00) 0.602
Triglyceride/(mmol-L "), x+s 1.67+1.00 1.67+1.05 0.994
TC/(mmol<L "), x*s 4.52%1.12 4.254+1.07 0.149
LDL/(mmol*L "), x+s 2.68£0.76 2.50+0.71 0.152
HDL/(mmol<L "), x*s 1.26%0.33 1.21£0.31 0.343
Uric acid/(umol'Lfl), xts 380.161+128.02 331.02+150.31 0.035
Homocysteine/(umol<L "), M (Q,, Op) 14.80 (13.10, 17.80) 14.85 (13.50, 17.50) 0.687
Interleukin 1B/(pgemL "), M (Q,, O,) 76.68 (62.23, 88.18) 76.04 (60.72, 88.47) 0.843
Interleukin 6/(pgemL "), M (Q,, Q) 34.88 (28.87,41.65) 36.78 (29.07, 41.49) 0.859
TNE-a/(pgemL "), M (Q,, Q) 70.31 (55.45, 87.60) 74.53 (61.91, 87.90) 0.304
25(0OH)D/(ng*mL "), X+ 13.83+3.72 11.77+3.63 0.001
Estradiol/(pmol-L "), M (Q,, O,) 237.00 (106.00, 263.00) 232.00 (154.00, 450.00) 0.345
FSH/(U*L "), X+ 26.20+9.74 23.8319.18 0.141
LH/(U-L "), x*s 10.32£6.12 8.55+5.98 0.085
Prolactin/(ulUsmL "), x+s 276.84+99.66 231.724+79.39 0.003
Progesterone/(nmolL "), x+s 2.67£1.10 2.62£1.00 0.784
Testosterone/(nmol*L "), M (Q,, Op) 1.52 (0.90, 2.10) 1.36 (1.32,2.10) 0.930
Cortisol/(nmol*L ™", x+s 358.454+155.32 287.384+149.58 0.006

WML: White matter lesion; MMSE: Mini-mental state exam; CRP: C reactive protein; WBC: White blood cell; HbAlc:
Glycated hemoglobin; FBG: Fasting blood glucose; TC: Total cholesterol; LDL: Low density lipoprotein; HDL: High density

lipoprotein; TNF-o: Tumor necrosis factor a; 25(OH)D: 25-hydroxyvitamin D; FSH: Follicle-stimulating hormone; LH: Luteinizing

hormone; M (Q,, O): Median (lower quartile, upper quartile).
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