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i 25— (OH) D /K5 AIS B R R BFEAR A A E MR Z 7o PE A 48T, 3 25- (OH) D /K55 AIS &
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Department of Neurology, the Central Hospital of Liaoyang, Liaoyang 111000, China

[ Abstract] Background Research results about relationship between lack of 25— (OH ) D and acute ischemic

stroke ( AIS) is conflicting at present, while research about relationship between lack of 25— ( OH ) D and inflammatory
reaction in patients with acute ischemic stroke is relatively rare. Objective To investigate the relationship between serum 25—
(OH) D level and inflammatory reaction, short—term prognosis in patients with AIS. Methods From January 2016 to October
2018, atotal of 198 patients with AIS were selected in the Department of Neurology, the Central Hospital of Liaoyang, and they were
divided into normal group [ with serum 25— (OH) D level = 30 wg/l., n=86] , insufficient group [ with serum 25— (OH) D
level between 20 and 29 wg/L, n=67 ] and lacking group [ with serum 25— ( OH) D level<20 pg/L, n=45]) according to
the serum 25— (OH) D level. Inflammatory reaction indicators (including WBC, ESR, serum levels of PCT, hs-CRP,
I1.-6 and 1L.-10) , NIHSS score at admission and at discharge, mRS score at admission, at discharge and 3 months after

discharge were compared between the two groups; multivariate linear regression analysis was used to analyze the correlations of
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serum 25— (OH ) D with inflammatory reaction indicators in patients with AIS, Spearman rank correlation analysis was used to
analyze the correlation between serum 25— (OH ) D level and mRS score in patients with ATS, multivariate Logistic regression
(1) No
statistically significant difference of serum level of PCT or IL-10 was found in the three groups ( P>0.05) .WBC in insufficient

analysis was used to analyze the influencing factors short—term prognosis in patients with AIS, respectively. Results

group and lacking group was statistically significantly lower than that in normal group, respectively, ESR in insufficient group
and lacking group was statistically significantly faster than that in normal group, respectively, while serum levels of hs—CRP
and IL-6 in insufficient group and lacking group were statistically significantly higher than those in normal group ( P<0.05) ;
WBC in lacking group was statistically significantly lower than that in insufficient group, ESR in lacking group was statistically
significantly faster than that in insufficient group, while serum levels of hs—CRP and IL-6 in lacking group were statistically
significantly higher than those in insufficient group ( P<0.05) . Multivariate linear regression analysis results showed that,
serum 25— (OH ) D level was negatively correlated with serum levels of hs—=CRP ( 8=-0.090) and IL-6 ( 8 =-0.074)
in patients with AIS, respectively ( P<0.05) . (2) No statistically significant difference of NIHSS score or mRS score at
admission, or NIHSS score at discharge was found in the three groups ( P>0.05) ; at discharge and 3 months after discharge,
mRS score in insufficient group and lacking group was statistically significantly higher than that in normal group, respectively,
meanwhile mRS score in lacking group was statistically significantly higher than that in insufficient group ( P<0.05) .
Spearman rank correlation analysis results showed that, 25— (OH ) D level was negatively correlated with mRS score
at discharge (#=-0.467 ) and 3 months after discharge ( 7=—0.527 ) in patients with AIS, respectively ( P<0.01) . (3)
Multivariate Logistic regression analysis results showed that, 25— (OH ) D lacking was one of independent influencing factors
of short—term prognosis in patients with AIS [ OR=3.162, 95%CI (1.347, 7.424) , P<0.05) . Conclusion Insufficiency/
lacking of 25— (OH ) D is significantly correlated with aggravation of inflammatory reaction and poor short—term prognosis in

patients with AIS, respectively, 25— (OH) D lacking is one of independent influencing factors of short—term prognosis in

patients with AIS.
[ Key words ]
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Table 1 Comparison of general information in the three groups

g s CFR PERI OBMI (x5, s At TOAST 532 (1) R LIRS W
(x£s5, %) (H/&)  kgm®) B (x£s, h) T[AA CE SAA SOE SUE (n(%) ) (n(%) ) (n(%) )
EH 86  68.7+143  40/46  26.81+1.92 2.6+0.9 24 17 30 8 7 15(17.4) 18(20.9) 13(15.1)
ARH 67  67.4=15.1 29/38  26.33+1.94 25+09 21 13 21 7 5 11(164) 13(194) 16(23.9)
Bz 45 71.7+149 22/23 2617 = 1.88 2.7+1.0 14 9 16 4 2 6(133) 12(289) 10(222)
x> (F) {4 1.153" 0.359 2.112° 0.794" 1.053 0.373 0.891 2.064
P1IA 0.318 0.836 0.126 0.454 0.998 0.830 0.641 0.346

TE: BMI= KBRS, LAA= RBINKHERAELIEA T, CE= LURIERNEZE, SAA=

MrEAer, SUE= RHISR sk iAo F{E

JIt A o 26 B DU 3 2 e 7R R IMMAGES00 435 F 85
105 R MR o2 W BFHASS (ELISA ) il ifn 7 A R
6 (IL-6) . HA % 10 (IL-10) . 25- (OH) D /K,
WA S A B THAE YR A RA T,

123 e[ E S TABEBE A P (NIHSS) P/ 3F
g5 SR NIHSS Al 3 4 8 # A B i B e B 25 1)
REEIRE L, PEolk w47 F Pl 2 D RE B P R o
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BEBUS, W5 64, WM iRR BE FUm s Y
CE 34l E AR | i BERt & BeSE 34~ H mRS PF4,
LB 34 H mRS 14 < 2 438 ORI TS B4
mRS PF5 >3 43 ORGSR .

1.3 SiitsErE SR SPSS 21.0 Geit2 i kAT 45
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FEFAGIEE L
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2.1 RYERBIEFR 3 4R FE M PCT. IL-10 K-
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ESR M M7 hs—CRP., 1L-6 /K-t 8, ZRASGIFE
X (P<0.05) ; AR 4185 WBC AL TFIER 4,
ESR T IEH 4, I hs—CRP. 1L-6 /K5 TIFEH 4,
ERAGH¥E X (P<0.05) ; Bt=41H#% WBC KT
A, ESRRFALA, I hs—CRP, 11L.-6 /KFF
AR, ZRATIFFEX (P<0.05, W&k2) .
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T2 mIH s, 4538w, Mg 25- (OH) DK
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Table 2 Comparison of inflammatory reaction indicators in the three

groups

o Bl WEC BR O PCT
4 ¥oooxa°m)  (mmh)  (pgl) (mg/l,)

R 86 3877:201 1385:263 133:039 9.85+333
ARE 67 681+172°
BZH 45 579£ 150" 2349293 144£036 22.85+6.84" 25.63£4.58™ 1347+5.65

hs-CRP IL-6 IL-10
(ng/l,) (ng/L,)

1292+451 11.35£5.24

1974£274" 145037 1378 £445" 17.08£4.24" 1257511

Fl “n 202.90 23 113.30 121.30 256
Pl <001 <001 0.10 <001 <001 0.08
. WBC= H40Ii1%k, ESR= ZLAMMTTIFESE, PCT= 45K,

hs—CRP= 8 C K &M, 1L-6= AN E 6, 1L-10= AN 10; H1E
WHLHES, 'P<0.05; S5ARLIHE, "P<0.05

F3 M 25- (OH) DIKF5 AIS B PRV AR A M1 200
LRk 1 43

Table 3 Multivariate linear regression analysis on correlations of serum
25— (OH) D level with inflammatory reaction indicators in patients with
AIS

AR b B 95%CI SE i P&
WBC 1.167 (0.866, 1.572) 1.223 0.954 0.378
ESR -0.046 (-0.806, 1.402) 0.032 1.354 0.257
hs-CRP  -0.090  (-0.159, -0.022) 0.028 2.618 0.011
1L-6 -0.074  (-0.115, -0.034) 0.020 3.641 <0.01
2.3 NIHSS PF43#1 mRS ¥F4r 3 4188 A BE i NIHSS

P43 mRS PE4> M BEE NTHSS P43 e #, 2% K40
PHEE X (P>0.05) o 3 dE mBet & hbi)s 3 A
mRS WA I, ZRA G FE X (P<0.05) ; Hi
AR AR = 24 % mRS ¥E4r i TIEW 41, Bz 4l
A mRS PEorm TR, ZRA%IE L (P<0.05,
3k 4)

2.4 Spearman FRAH /M HT  Spearman kA 543 M7 45
o, 13 25- (OH) D /K5 ALS 835 BT K i Be
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Mrah B WoR, 4. hs—CRP. IL-6. 25- (OH) D k=
J& AIS BRE IS B R &R (P<0.05, R T) .
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NFEARFRREGEAR D=, HY4EE D =5 AIS
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S
Figure 1 Scatter plot for relationship between serum 25— (OH ) D level

and mRS score at discharge and 3 months after discharge in patients with

AIS
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FUAHNE 1B (IL-18 ) . MRS T o (TNF-a )
JTL-6 55, s oAb R MRS, FIAEHE hs-CRP
TR 2ERT AR R PR R N B . hs—CRP @A R 2 3
PR RERE AL 1M AR TE B 2 AR5, v s sl kot i A
FBEHR I R TG B7KF-, HAER T N Bz 4l e v] 75 41 41
(R~ ah FAR UEF- 1 LR P 2 At se s oeah, Hiab 2
RESN - i) R a7 o 1| I I 0 =1 5 N 5 R V= K )
RIS, IR RS REOE SR 1 Rk, e
N R AR AR S I T k B (NF-k B) 1G4k
RVEHERFik . YOSHIDA %5 1 BFgx W], AIS ¥

R4 3HBFRIFNE A NIHSS $¥530F1 mRS P4 I (s, 43)
Table 4 Comparison of NIHSS score and mRS score in the three groups at

different time points

— NIHSS 4 A mRS 75 ]
NG et B b hE3AA
ERE 86 11892615 6112725 0492088  257+189  192:151
RER 67 12582624 608+772 056075 274x186" 208+ 156"
BEH 45 1277£653 7182685 074085 341x161" 273173
Fif 0.376 0381 1.344 341 439
P 0.687 0.684 0.263 0.041 0.014

e NIHSS= 36 [# [ 3 DA A it 3R, mRS= K Rankin
W, SIEWALE, "P<0.05; S54RI, "P<0.05

®5 ABRRM
Table 5 Variable assignment
Ak T AE
AEE SE
el % =0, B =1
BMI S
KA & A BT R e
PR J=0, A =1
AR5 J=0, A =1
WA T =0, A =1
TOAST 43 %! LAA=1, CE=2, SAA=3, SOE=4, SUE=5
WBC SEmE
ESR S
PCT SEME
hs—CRP S
11.-6 SEME
1110 S
25- (OH) D E# =1, AR =2, = =3
ABER NTHSS 343 SMAE
i BERT NIHSS 4 SEE
BOWBUG Rif=0, RE =1




S PR i L5 95 2 5201 94E:3 F 45274855 330 BRiMAE: hup: //www.syxnf.net +23-
6 AIS WK EHIBUR MR Z A I3 Logistic [l 535T HATAEE 1L T 98 hs—CRP ., TL-6 Zk il RAFHLRVER .

Table 6 Univariate Logistic regression analysis on influencing factors of

short—term prognosis in patients with AIS

G B SE Waldy*f§ OR (95%CI) Pli
LRI 0062 0015 17.084 1.064 (1033, 1.096) <001
fER 0696 0367 3602 2005 (0977, 4114)  0.058
BMI 0397 0560 1872 1487 (0842, 2636)  0.171
b EYN 0478 0271 3.008 1595 (0931, 2730)  0.089
IS 0560 0324 2899 1750 (0928, 3300)  0.084
15 0084 0349 0058 1088 (0549, 2.155)  0.809
R 1115 0205 18527 2075 (1256, 3430)  0.004
TOAST /M (LI TAA H5HE)
CE SL124 0582 3 0325 (0104, 1107) 0054
SAA 0252 02719 0813 0.777 (0450, 1343) 0367
SOE 0563 0317 3.156 1755 (0944, 3265) 0,076
SUE 0312 033 0876 0732 (0428, 2287) 0349
WBC 0586 0292 4026 0557 (0314, 0986) 0045
ESR 0365 0321 1.292 1440 (0768, 2700) 0,256
PCT 0478 029 212 1613 (0914, 2847) 0,099
hs-CRP 0718 0304 5579 2050 (1130, 3718)  0.018
IL-6 0756 0335 5.095 2129 (1105, 4103)  0.024
IL-10 0157 0573 0075 0.856 (0278, 2627) 0784
25- (OH) D (LLE# %)
N 0.068  0.061 1241 1070 (0950, 1206) 0265
Bz 1659 0265 39074 5253 (3123, 8837) <001

ABEE NIHSS 174 0573 0329 3.035
B NIHSS 140 0061 0.549 0.013

1774 (0931, 3380)  0.081

(
(
(
0.940 (0320, 2.760) 0911

RTAIS BFEWBUGERERZ R Logistic MIHSMT
Table 7 Multivariate Logistic regression analysis on influencing factors of

short—term prognosis in patients with AIS

I B SE Waldx’fH  OR (95%CI) P1H
AN 0.682 0328 4323 1978 (1.040, 3.762) <0.01
W4 0.485 0.745 0423  1.624(0.377, 6.995) 0.051
WBC 0.465 0320 2.112  11.592(0.851,2.981) 0.146
hs—CRP 0.635 0338 3.529 1.887(0.973, 3.660) 0.013
IL-6 0.584 0283  4.258 1.793(1.030, 3.123) <0.01
25— (OH) D (PAIEH X8 )

A 0.163 0.501  0.106 1.178 (0.441, 3.145) 0.744
= 1.151 0435 6989  3.162 (1347, 7.424) 0.008
P05 " E AR S 5 2 R A R A SR R AR R A
Koo AWFFREER BN, M hs—CRP, 1L-6 /KFE AIS

BE UG ST s R, R MR ROV S ATS
BEEUG . ARG RA BN, Mg 25- (OH) D
JKF-5 AIS 3% 175 hs—CRP. 1L-6 /K2 MAHK, 7
78 25-(OH)D AR /= 5 AIS B R PERN A %,

WITHAM % 2V B 45 R R, IR %
D AT A5 RS I 2 ) R 4 i 2 e S 0 PN R 4
Rk KAJTA % 2 BEFe 45 R @R, W4 % D Al
i /NSh RS R AR AEAR AN, LR R YR R D
5 AIS & Wia A %, 25- (OH) D 244 £ D 7Eik
W R ZEAA IR, A5 £, fk25- (OH) D
KT S BURHR 5 BN Sh RS0 12 5 25— (OH) D
Bz SRS RIEE 1T, IR
25- (OH) D nI#psIshikokrenifl . shkEstk . B -
M4 S5 R RS 275 25— (OH) D X AIS 3%
M AR 2 7 APFESS R TR, M
7 25— (OH) D /K5 AIS B HiBEnt K e s 3 1~ H
mRS W4 A G, H 25- (OH) D = ik & AIS &
HEW TS RS R, B8R 25- (OH) D AN /
Bz 5 AIS BEFHWIBUEARA G, SHRss " Bk
2R —EL

28 LR, 25- (OH) D AR /=5 AIS &%
PRSI RS BUSG AN R A K, H 25- (OH) D itz
& ALS BRI S RSS2, (BAHISE M AT
DU AR (1AM A ShZS ML 25-( OH )D /KFEAE1k;
(2) AW & H BRI AR X i 25- (OH)
D ACERYEI;  (3) ABFFE WA HEIFSY, i TovkH)
FEIMLHE 25— (OH) D /KF5 AIS H R b K i1 1
JaIFER KR

YEHwak: AAFEW
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