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Changes of serum 25(OH) D in acute ischemic stroke patients with
post-stroke fatigue and influence of vitamin D, intervention on
rehabilitation of neurological function*

Xue-lei An, Lian-qiu Min
(Department of Neurology, The First Affiliated Hospital of Jinzhou Medical University,
Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the changes of serum levels of 25-hydroxyvitamin D [25(0OH) D] in
ischemic stroke patients with post-stroke fatigue (PSF) and the intervention of vitamin D, (VD;) on the rehabilitation

of neurological function. Methods From January 2018 to December 2018 wereenrolled, 100 acute ischemic stroke
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patients who admitted to Affiliated Hospital of Chifeng University. Among them, 50 patients with PSF were
divided as research group and 50 patients without PSF as the illness control group. 50 cases of healthy subjects
were enrolled as normal controls (NC group). The general data of the three groups were statistically compared.
The single factor and multivariate analysis were used to determine the risk factors of PSF. The research group was
further divided into PSF-A group and PSF-B group, with 25 cases in each group, and group A was treated with
VD, for 6 months. The serum 25(OH) D level, FSS score, NIHSS score and FMA score were compared between
the two groups. Results The NIHSS score and FSS score in the research group were higher than those in the
illness control group, the FMA score and serum 25(OH) D were lower than those in the illness control group, the
serum 25(OH) D levels in the research group and the illness control group were lower than those in the NC group,
and the differences were statistically significant (P < 0.05). Logistic multivariate regression analysis showed that
the course of disease [OAR = 1.369 (95% CI: 1.024, 2.561)], NIHSS score [OAR =3.319 (95% CI: 1.031, 3.456)]
and FSS score [OAR =2.661 (95% CI: 1.053, 2.915)] were independent risk factors for PSF, while the FMA score
[OR = 2.982 (95% CI: 1.147, 3.668)] and serum 25(OH) D level [OR = 2.114 (95% CI: 1.121, 3.865)] were
protective factors (P < 0.05). As the severity of PSF increased, FSS and NIHSS scores increased (P < 0.05), while
FMA scores and serum 25(OH) D levels decreased (P < 0.05). The serum 25(OH) D was negatively correlated
with FSS score and NIHSS score (» = -0.525 and -3.179, P < 0.05), and positively correlated with FMA score (r =
0.619, P <0.05). After 3 and 6 months of follow-up, the FSS and NIHSS scores of PSF-A group were lower than
those of PSF-B group, while the FMA score and serum 25(OH) D level were higher than those of PSF-B group,
and the differences were statistically significant (P < 0.05). Conclusion The decline of serum 25(OH) D may be
related to the occurrence and extent of PSF after ischemic stroke. VD3 intervention may be beneficial to promote
the recovery of nerve function and limb function.

Keywords: ischemic stroke; vitamin D; post-stroke fatigue; neurological function
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Geit R RChRE Sy, B 0 ~ 100 43, <50 43
K E S B I RERRRS, 50 ~ <85 3 N W is A,
85 ~ 95 4y MBS, >95 ~ <100 4) MR iE
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123 & 25 (OH) D #al HARE ABEEIK
H. 3F161MHERBEEANEFIKIA S ml, EH X
PELH FARKE S H R I 5 ml, R E601 4 H 5hrfk
2R ICHRIESHTAL [ B IC (L) ABRAF ] A HAE

Ei, PARARS RO AN E nE 25 (OH) D /K-
ML 25 (OH) D 7K ¥ = 30 ng/ml M IEH, 20 ng/ml<
25 (OH ) D<30 ng/ml F42BEER =, 10 ng/ml < 25 (OH )
D < 20 ng/ml HHEHZ, 25 (OH) D<10 ng/ml N™
HEE= ",
1.3 FitEHE

A3 H R A SPSS 20.0 Geit . VR
B+ i (x£s) FoR, HWECRH ( KR s A
BT ES NS EE N R 220,
FEBH] SNK—q K 5 THECSORIAE] (% ) o, Hea
SRHT xS 5 AROCHESIT I Pearson ¥, SR K2R 1Y)
SHTAZHEZEZ L Logistic BIFEAL, P <0.05 &5
At E L
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— i BRI bE B
3 LM | A L BMILL AR R FAE 16 7 =X LR,
Z BTG L (P >0.05) ; HF5E2H 59 6% B 20
FIRTE LA 25 (P <0.05), WFFRAmRRK TR
FIXERELH 5 AT 2H S 9m 6 BEZH G g i s . BE DR
SEEAR B IR AR A P O WG v B I S5 5 LB
ZRTG 2 L (P >0.05) ; HF5%2H 59 6] %) B 20
) NIHSS ¥4, FSS #F43. FMA #F43 &% 25 (OH) D
AR, ZRAGIFE L (P <0.05), F5R4m
NIHSS ¥F43. FSS P43 TR IR BRZH, FMA 3¥53
25 (OH) D AR T BT HRLL, ELBFIE 4L A %)
HRZHAY 25 (OH) D KPR T IE R X B4 (P <0.05 ).
W1,
22 HR4APSF ZMEZEMNZEZEZRF Logistic
EPER 2

BRI R AT R 2 5 A0 G t2E 8 X dets, B
it . NIHSS PF43. FSS ¥4, FMA 143, 25 (OH) D
AR, TR <1 AERME 0, = 14EIR{A 1 ; NIHSS
WA, FSSIE4r. FMA 43, 25 (OH) D KF¥h
B E, WOLPRMA 5 DURE KA PSF AR & (2
A1, R 0), FTTE2HFE Logistic AT, 50 ER,
JRAE . NIHSS ¥F43 . FSS PEAJE 5200 PSF A3 57 fE i
& (P<0.05), i FMA ¥4 K 25 (OH) D 2
HZE (P<0.05), W2,

2
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23 WMRABRBEENIRKIESF25 (0OH) D
IK L5
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X (P<005), WF5ELH Y FSS 43 Fl NIHSS 342 5 T
IR IR, FMA 3F43H125 (OH) D KA T3]
XTRRZH . DFTRAS RIS LB FR Y FSS 143 . NIHSS
P4y, FMA iF43H125 (OH) DK FEH#, ZRA45
TR (P<005), #E—PMWM RN, . &

FEZHAY FSS TE43 I NTHSS W43 3 TR B4 (P <0.05),
HERBH S THEH (P<0.05), FEE NS
s b B4 FMA PE43F1 25 (OH) D /K
R TREL (P<005), HEFHAMKTHED (P<
0.05), B IEINE S EIGE S W& 3.

&1 SA—MABEE (n=50)

WhsEe 23/27 6143721 2442313 429+052 31 (6200) 19 (38.00) 26 (52.00) 20 (40.00)
9 ol R 27/23 60.01 574  24.02£3.05 321+046 24 (48.00) 26 (52.00) 24 (48.00) 18 (36.00)
IEH X R 25/25 58.62+546  23.85+3.01 - - - 22 (44.00) 17 (34.00)
XTF/i{8 0.640 1.782 1.981 11.000 1.980 0.160 0.170
P 0.726 0.079 0.802 0.031 0.159 0.689 0.680

HroT 4l 32 (64.00) 26 (52.00) 16 (32.00) 13 (26.00)  24.62+3.31 481+0.65 3424531 1452 +3.14
SRIXTHRAL 28 (56.00) 22 (44.00) 12 (24.00) 10 (20.00)  20.82+2.04 1.36 +0.21 40.21 +5.74 20.89 +4.43
N eopiitil - - - - - - - 33.21 +6.94
X 1FIt{8 0.667 0.641 0.794 0.508 6.911 35.713 5.399 29.791
P{H 0.414 0.423 0.373 0.476 0.023 0.042 0.033 0.015
*2 PSFEMEZEMNZEZEZRS Logistic B335 E
Ji e 0.049 0.022 5.219 0.018 1.369 1.024 2.561
NIHSS P4 0.089 0.042 4319 0.032 3.319 1.031 13.456
FSS PE43 0.230 0.066 16.212 0.000 2.661 1.053 2915
FMA 3143 -0.231 0.069 16.314 0.000 2.982 1.147 3.668
25 (OH) D -0.191 0.064 5.895 0.009 2.114 1.121 3.865
R3 AEESFEEEEFNIRKITESF 25 (OH) DKFELE  (xxs)

o dl
RN 26 241+033" 22.01£2.19" 36.69+521" 18.92+3.52"
rhEEee 15 422+039" 23.94+2.46" 33.01+5.17" 1644 +321"
HEA 9 5.66+ 04177 25.02 343" 28.85+3.94"% 12.12£2.047%7
Jraaxt BRAL 50 1.36 £0.21 20.82 +2.04 4021 +5.74 20.89 + 4.43
FAH 31.179 4.981 4359 3.608
Pl 0.018 0.021 0.043 0.001

. QRPN AR, P<0.05; Q5REHILE, P<0.05; @5 EHLE, P<0.05,
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Pearson FHM 0T BN, (IR 4H M TS 25 (OH ) D
K55 FSS #F4) . NIHSS P48 A5 (r =-0.525
1 -3.179, P=0.012 1 0.001 ), 5 FMA /02 FA %
(r=0.619, P =0.005); FSS 1435 NIHSS W45 iFAH
X (r=0413, P=0.023), 5 FMA P2 0AMHXKE (r=
-0.562, P=0.011 ),
25 VD, Xf##& FSSiE4. NIHSS 4. FAM
o R miE 25 (OH ) D By

BEDT 3 6 H JE, e X BR41 5 PSF-A 41,
PSF-B 2H ) FSS 3 4. NIHSS ¥ 43, FAM ¥ 23 % 25
(OH)D 7K e, R FHE I i 7 255007, 45 58 «
DA [A] B[] 55 f9 FSS 37 43 . NIHSS 343 FAM T 43

J 25 (OH) D /K- A 2 5 (F=19872, 14321,
12.634 A1 12.171, ] P =0.000 ); @4H[A] FSS P43, NIHSS
P53 FAM P43 52 25( OH D /K- He A 24 5 F =41.733
45.852 ., 60.179 Fi130.216, 4 P =0.000 ); S [E] FSS PF45
NIHSS 43 . FAM #1438 & 25 (OH) D /K EARb a3
25 (F=17.021, 12.831, 9.861 } 9.743, 3] P =0.000 ),
WK 4.
2.6 VD, XETEEEIRKERHFIN

RitT 6 A~ A PEM I R 5 R, i (%t B 2H 39 451
(78.00% ) Wil K 4f (mRS < 243 ), PSF-A 41 18 {4
(72.00% ) i )5 B &, PSF-B 4H 15 5] (60.00% ) T
Ja RAf. 3HHEERTGIFAE N ((x'=2.679, P=
0.262 ).,

*4 VD, 3tEE FSSiE4. NIHSS i, FAMiES R 25 (OH) D #I&M  (x+s)
FSS $E45 NIHSS ¥4
ZH 51 n
LAt A 31H 6 1H FLAE 34H 61H
I (9 HE 2 50 1.36 +0.31 1.22+0.18% 1.05+0.17° 20.82 +2.04 5.03+1.61% 3.14+1.12%
PSF-A #H 25 4.85+0.66" 3.81 052" 224+047% 24.56 +3.32 8.02+231"% 3.71+1.26%
PSF-B 41 25 480+0.62" 443 £0.58"%7 3.32+0.55"7 24334329 10.42 £2.53"%7 5.03 +1.54™%7
FMA P43 25 (OH) D/ (ng/ml)
ZH5)
B gD 34H 6 1H IR 34H 61H
S 9 %k 2 4021 +5.74 60.41 £6.79% 82.25+8.14° 20.89 + 4.43 21.01 £3.36 2226 +3.64
PSF-A #H 3353+5.17" 56.73 + 6.43 "% 78.19 +8.55"% 1443 +321" 17.28 +3.51"% 2324 +3.57%
PSF-B £ 3495+521" 51.19 572" 72.26 +6.41 "7 14.56 +3.32" 15.02 £3.23"%% 16.68 +3.42"%7
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5 FMA P4 R AASE, 76— FE R T 48 7R Bl P
R BOE Y S R S ThRE . AT RERREE 2 ]
AR Z 24 IC R, T VD 8= T RefE iR
R EZEAEM . X ESES " R RR, VD =]
REE T EE AL P S5 R B N B EE S 3R

HHT, IG5 ¥ = 51 % PSF RS T it , A
TR . DUAEIE . PUMARS 259 T 92k 57
X} PSF 8RR A B H 2 A R %5 UE ™, VD B
PRI R - A5 Bk R - BEEII RS (RAAS)
TP, X 2 I A LA T 2 L R R
B 5 UE S H T A 1 P i A b O e R B A a2
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Sk, fRHEM TR M AT RER RS . (B PSF & —
AN IR EA P RE , HHPEAR RO F B H i
BIRBR, INZ AW /N . BEVI A A, LR
WRFZ MR R K VD, XA AT FRR ARG .

£ % X #:

(1] SRR, ATIEE: , FEARAS . Bl P A o i Vi (R B e . 4
A EK B, o 25- BIMEE R D, AP IRIRDISE [1]. P EAE
H:, 2018, 56(12): 48-50.

WA, BK, BIENE , 55 . AL ST ARG P R Sk
SRHLTIBE SRR [7]. HESRIEES |, 2016, 19(2): 242-244.
WK, SRV L (D . UV 4EAE 3R D AT B4R A ek
P IR A v S8 A T 22 D R AR S AP (L (0], TR R
2015, 26(24): 3615-3618.

AR R Ir2x , WPARIR S B2 o 2 IR s
A L E A A 2GR R 2014[0]. AR R4
i, 2015, 48(4): 246-257.

VALKO P O, BASSETTI C L, BLOCH K E, et al. Validation of
the fatigue severity scale in a Swiss cohort[J]. Sleep, 2008, 31(11):
1601-1607.

LERDAL A, BAKKEN LN, RASMUSSEN E F, et al. Physical
impairment, depressive symptoms and pre-strokefatigue are related
to fatigue in the acute phase after stroke[J]. Disabil Rehabil, 2011,
33(4): 334-342.

SULLIVAN K J, TILSON J K, CEN S Y, et al. Fugl-Meyer

assessment of sensorimotor function after stroke: standardized

(2]

(3]

(4]

[6

[}

[7

—

training procedure for clinical practice and clinical trials[J]. Stroke,
2011, 42(2): 427-432.
HOLICK M F, BINKLEY N C, BISCHOFF-FERRARI H A, et al.

Evaluation, treatment, and prevention of vitamin D deficiency: an

(8]

Endocrine Society clinical practice guideline[J]. J Clin Endocrinol

Metab, 2011, 96(7): 1911-1930.

CHOI-KWON S, KO M, JUN S E, et al. Post-stroke fatigue may

be associated with the promoter region of a monoamine oxidase a

gene polymorphism[J]. Cerebrovasc Dis, 2016, 19(43): 54-58.

[10] ZEAERE, ANEZS, 0RaE , 45 . AR IS DS R R R ATSE [J].

ANRZELPE , 2015, 58(9): 1075-1076.

LAGOGIANNI C, THOMAS S, LINCOLN N. Examining

the relationship between fatigue and cognition after stroke: a

systematic review[J]. Neuropsychol Rehabil, 2018, 28(1): 57-116.

[12] MANDLIYA A, DAS A, UNNIKRISHNAN J P, et al. Post-stroke
fatigue is an independent predictor of post-stroke disability and
burden of care: a path analysis study[J]. Top Stroke Rehabil, 2016,
23(1): 1-7.

[13] ZE30HE . A rp R 55 UG (K 3R B AR G208 [0 I AR 22, 2014,

54(25): 36-37.

WU D, WANG L, TENG W, et al. Correlation of post-stroke

fatigue with glucose, homocysteine and functional disability[J].

[9

—

(1]

[14]

.37.



T EBREE 2 Ak

A

2

J

®

[15]

[16]

[17]

Acta Neurol Scand, 2015, 131(6): 400-404.

HPGSE , A, JERKR , 55 . 4R E D AKCE S A S
ABBYEZR [T]. WITLEES- | 2017, 39(20): 1793-1795.
HOYER-HANSEN M, NORDBRANDT S P, JAATTELA M.
Autophagy as a basis for the health-promoting effects of vitamin
D[J]. Trends Mol Med, 2010, 16(7): 295-302.

KR, UL, AT . 25- BRELEE R D SINEIER) R
KA HUAST YIRS [J]. B ek, 2015, 10(3): 231-
237.

[18] CHOI-KWON S, HAN S W, KWON S U, et al. Poststroke fatigue:

[19]

[20]

(21]

characteristics and related factors[J]. Cerebrovasc Dis, 2005,
19(2): 84-90.

XV, G, T, 55 2R ERAER DKTS
BRGRERE MR R E R G FR [J]. BEXERTA4AE , 2016, 15(8): 801-
304.

FEARIAT , VKA . I o 5 9 57 AH DG D 38 5 1 T i o 5 g
J& [3]. RBP4 | 2010,16(20): 2461-2464.

DEEL, AR, $56H . L 25- BHEYEAE K D KRS Ak
R I 1 i A T I S (9 06 R D). IR S B ek, 2017,

[22]

[23]

37(11): 2389-2394.

SO, (R EAEZR D, X 2R A A R i
g, INRITNRERISE A [J]. #2050 SRR 1L L 2015, 15(1):
72-75.

de MEDEIROS CAVALCANTE I G, SILVA A S, COSTAM J, et
al. Effect of vitamin D, supplementation and influence of Bsml
polymorphism of the VDR gene of the inflammatory profile and
oxidative stress in elderly women with vitamin D insufficiency:
Vitamin D, megadose reduces inflammatory markers[J]. Exp

Gerontol, 2015, 66(6): 10-16.

[24] DORR J, OHLRAUN S, SKARABIS H, et al. Efficacy of vitamin

D supplementation in multiple sclerosis (EVIDIMS Trial): study
protocol fora randomized controlled trial[J]. Trials, 2012, 13(13):
15-18.

C3KRVEfE  4hidH)

AL AN - LT, DERK . EFEPFJE%'%%IHL‘Z% 25- JrAYE

A D KPR
PR AR

- 38 -

b K i 2 D, TR
2020, 30(11): 32-38

RERER B2 (J]. PIE



