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[Abstract] Objective To explore the change track of serum 25- hydroxyvitamin D [25(OH)D] level in elderly patients with
stroke, and the correlation with immune function indexes and the risk of frailty, for making individualized intervention strategies in

clinic. Methods A retrospective selection was made of 155 elderly patients with stroke who were admitted to Affiliated Geriatric
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Hospital of Nanjing Medical University and Qixia District Hospital from September 2022 to February 2025. Serum 25(OH)D level
and peripheral blood T lymphocyte subsets (CD4*, CD8" cells, and CD4"/CD8" ratio) were detected at admission and 1, 3 and 6
months after treatment. The latent category growth model is used to identify the change track of 25(OH)D level. Six months after
treatment, Tilburg debilitation scale (TFI) was used to evaluate the debilitating state. Multivariate logistic regression was used to
analyze the influencing factors of the change trajectory of 25(OH)D. The longitudinal correlation between 25(OH)D trajectory and
T lymphocyte immune indexes was analyzed via generalized estimation equation. Cox proportional risk regression model was used to
analyze the relationship between 25(OH)D trajectory and the risk of weakness, and subgroup analysis and sensitivity analysis (E-value
method) were carried out. Results  Three kinds of 25(OH)D change trajectories were identified: low-stable rising group (36.1%,
low baseline, slowly rising), medium-rapid rising group (41.3%, medium baseline, rapidly rising) and high-stable group (22.6%, high
baseline, slowly rising). Hierarchical regression showed that male, old age, hypertension or diabetes were significantly correlated with
lower 25(OH)D level (P<0.05). Compared with low-stable rising group, the CD4" cell percentage and CD4'/CD8" ratio of patients in
middle-rapid rising group and high-stable rising group were significantly higher (P<0.05), and CD8" cell percentage was significantly
lower (P<0.05). With the passage of time, CD4" cell percentage and CD4'/CD8" ratios in all groups increased, while CD8" cell
percentage decreased (P<0.05), but there was no significant interaction between groups and time (P>0.05). Cox regression analysis
showed that compared with low-stable rising group, middle-fast rising group (HR=0.644, 95%CI 0.353-0.986) and high-stable group
(HR=0.449, 95%CI 0.250-0.862). Subgroup analysis showed that the trend of this protective effect was consistent under different
ages, sexes, basic diseases and severity of illness. E-value analysis (E=2.342, the lower limit of 95%CI 1.675) shows that the results are
robust. Conclusions The level of 25(OH)D in elderly patients with stroke has a heterogeneous change track. Higher baseline 25
(OH)D level and its upward trend are significantly related to better T lymphocyte immune function and lower risk of debilitation.
Maintaining or improving vitamin D status may reduce the risk of debilitation in elderly stroke patients.

[Key words] elderly stroke; serum 25-hydroxyvitamin D; change trajectory; immunity; frailty
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Tab.1 Comparison of clinical data of elderly stroke patients with different trajectories of 25(OH)D level

IgE| A2 T4 (n=56) P T2 (n=64) 1o -FeE 4 (n=35) F/y P
TR (%)] 6275 0.043

5 21(37.50) 26(40.63) 22(62.86)™

kS 35(62.50) 38(59.37) 13(37.14)
RIS (4, xts) 66.68+5.09 65.01+4.03" 63.55+4.38% 5.373 0.006
BMI(kg/m?, X+s) 24.68+3.11 23.95+2.73 23.57+2.82 1.792 0.170
R (451 (9) ] 35(62.50) 38(59.38) 20(57.14) 0.275 0.871
P [1](%)] 40(71.43) 45(70.31) 23(65.71) 0.354 0.838
e ML (1] (9% )] 24(42.86) 19(29.69) 6(17.14)" 6.775 0.034
BRI [ (%)] 19(33.93) 11(17.19) 5(14.29) 6.568 0.037
AR [151(%)] 15(26.79) 10(15.63) 6(17.14) 2.556 0.379
IR T (151 (%)) 30(53.57) 28(43.75) 12(34.29) 3.322 0.190
T MH R XE[51] (9%) ] 14(25.00) 15(23.44) 3(8.57) 4.067 0.131
AR {51] (%) ] 1.466 0.481

ik £ 1l 31(55.36) 42(65.63) 20(57.14)

Ik tESE 25(44.64) 22(34.37) 15(42.86)
i B[ f5](%)] 3.458 0.484

25 (231K / ) 16(28.57) 21(332.81) 10(28.57)

BIR (1~2 1R /) 32(57.14) 40(62.50) 22(62.86)

Nizz) 8(14.29) 3(4.69) 3(8.57)
e K (mmHg, x+s) 145.3648.25 144.98+8.30 144.17+7.65 0.232 0.793
75K (mmHg, xts) 86.99+6.78 86.23+5.99 85.62+6.04 0.535 0.587
LR (YK /min, X£s) 96.24+9.49 95.95+9.17 95.39+8.79 0.092 0.912
ALB(g/L, x+s) 29.18+4.01 29.71+4.12 30.79+3.58 2.797 0.064
Hey(pumol/L, x+s) 15.49+3.10 15.16+3.04 14.82+2.66 0.555 0.575
PCT(pg/L, x+s) 1.4240.44 1.370.36 1.35£0.27 0.448 0.640
ESR(mm/h, ¥+s) 22.12+2.98 21.45%2.77 21.06+2.53 1711 0.184
hs-CPR(mg/L, x+s) 19.4043.21 18.52+3.13 17.96+3.28 2.386 0.095
NIHSS P43 (47, Xts) 6.37+1.46 6.08+1.77 5.39+1.57° 4.000 0.020

*S{K-facE LT, P<0.05; PSS ETEATE, P<0.05. BMLAKEIEE; ALB. 1 ; Hey. [ABREBERL; PCT. [R5 R
Ji; hs-CRP. M C- LN B 15 ESR. ZL4HMIDIREAR s NIHSS. 32 [ [ 57 DA 58 Bl 2 i
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Tab.2 Logistic regression analysis of the predictors of trajectories of 25(OH)D level in elderly stroke patients

K75 FAS B SE Wald ¢ P OR 959%CI
gl -1.255 0.221 32262 <0.001

R T v KRR e BT A -0.523 0213 6.019 0.002 0.593 0.235~0.772
AR A vs AKFSE LT P -0.360 0.155 5.380 0.005 0.698 0.346~0.751
AEIS —0.559 0.177 9.960 <0.001 0.572 0.371~0.790
fR Il —0.456 0.199 5.244 0.010 0.634 0.423~0.803
PR -0.387 0215 3.242 0.022 0.679 0.445~0.796
NIHSS ¥4 -0.337 0.301 1.253 0.085 0.714 0.568~1.014
TR -FeUE A v.s. PR TH2H 53] -0.354 0.158 5.015 0.09 0.702 0.572~0.831
AE —0.529 0.202 6.867 <0.001 0.589 0.420~0.785

2.4 A 25(OH)D Bl &4 i 2 v 3 T bk EL 20 g
FREINRETERR KT HLAE B[Rl 3 Tk e
A e RE T REFE AR K, G5 BN, AIEAF[E] A,
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Tab.3 Comparison of immune function markers of T lymphocytes between elderly stroke patients with different trajectories of 25(OH)D level

Ei=ta fIk-FasE b FH4H (n=56) FR-Pk 1 T4 (n=64) E-FaE 4 (n=35) F P
NG
CD4%(%) 28.69+2.38 30.92+2.46 32.06+2.42° 23.635 <0.001
CD8" (%) 30.19+3.85 28.99+4.16 24.35+4.30" 23.264 <0.001
CD4"/CD8* 1.02£0.19 1.14+0.23° 1.26+0.22° 13.854 <0.001
HITE 1A
CD4"(%) 31.56+4.09 33.17+4.24° 37.17+4.57 18.957 <0.001
CDS8"(%) 26.94+2.75 24.17+2.82° 21.36+2.41 46.732 <0.001
CD4'/CD8" 1.38+0.26 1.69+0.29° 1.91+0.32% 39.366 <0.001
BT 3A
CD4*(%) 33.29+4.51 36.07+2.84° 42.4242.73% 73.383 <0.001
CD8*(%) 24.5622.80 22.94+2.88 19.312.16® 40.969 <0.001
CD4'/CD8" 1.66+0.26 1.85+0.30° 2.36+0.34™ 61.570 <0.001
HIT IR 64 A
CD4*(%) 40.27+5.01 41.35%5.73 47.46£5.54™ 20.642 <0.001
CDS8"(%) 21.64+3.12 19.32+2.97° 17.75+2.16™ 21.371 <0.001
CD4'/CD8" 1.92+0.30 2.04+0.32° 2.79+0.45" 74.948 <0.001

CHfkAaE LA, P<0.05; P Sh-paE AL SR, P<0.05
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Tab.4 Coxregression analysis on trajectories of 25(OH)D and frailty in elderly stroke patients [HR(95%CI)]

T H fi-FasE T (n=56) P E T2 (n=64) Fi-FaE 4 (n=35) P
TR B 11(%)] 37(66.1) 33(51.6) 12(34.3)
fEiRY 1° 1 0.635(0.246~0.962) 0.431(0.127~0.725) <0.001
LAY 2 1 0.644(0.353~0.986) 0.449(0.250~0.862) <0.001
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Fig.2 Forest plot of the correlation between trajectories of 25(OH)D level and frailty in different subgroups of elderly stroke patients
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