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Abstract : Objective To investigate the predictive value of serum levels of homocysteine (Hcy) , total bili-
rubin ( TBIL) and serum uric acid (SUA) for first-ever ischemic stroke (FIS) and adverse prognosis.
Methods In this retrospective study,a total of 210 patients with FIS in the Department of Neurology in the
hospital from January 2020 to July 2021 were selected as the observation group,and another 210 healthy phys-
ical examiners were treated as the control group. The serum Hcy, TBIL,and SUA levels were compared be-
tween two groups. The stroke disability and recurrence of FIS patients on 1 month after discharge from the
hospital were counted,the prognosis on 3 months was assessed using the modified Rankin Scale (mRS). Mul-
tifactorial Logistic regression was used to analyze the risk factors for FIS and its adverse prognostic events. Fi-
nally,receiver operating characteristic (ROC) curve was used to evaluate the predictive value of combined de-
tection of serum Hecy, TBIL and SUA for FIS and adverse prognostic events such as recurrence,disability,and
mRS score == 3. Results Compared with the control group, serum Hcy and SUA levels were significantly

higher and serum TBIL levels were significantly lower in the observation group,and the differences were sta-
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tistically significant (P <C0. 01). Patients with adverse prognostic events such as recurrence, disability, and
mRS score =3 had significantly higher serum Hcy and SUA levels, but serum TBIL levels were significantly
lower,and the differences were statistically significant (P <C0. 01). Multifactorial Logistic regression analysis
showed that serum Hcy, TBIL and SUA levels were influential factors not only for FIS (P<C0. 01),but also
for adverse prognostic events such as recurrence, disability, and mRS score =3 in patients with FIS (P <C
0.01). ROC curve analysis showed that the area under the curve (AUC) of the combined detection of serum
Hey, TBIL and SUA for the diagnosis of FIS was 0. 835 (95%CI :0.789—0. 875). The efficacy of the combi-
nation of three indicators was significantly better than that of the single indicator detection (P <C0. 01). The
combined detection of serum Hecy, TBIL and SUA also had certain predictive efficacy for adverse prognostic e-
vents such as disability (AUC=0.859,95%CI:0. 804 —0. 903), recurrence (AUC=0. 807,95%CI 0. 747 —
0. 858),and mRS=3 (AUC=0.847,95%CI :0.791—0. 893) ,and the prediction efficacy was significantly bet-
Serum Hecy, TBIL and SUA levels are

closely related to the occurrence and prognosis of FIS,and the combined detection of serum Hcy, TBIL and

ter than that of the single indicator detection (P <C0. 05). Conclusion

SUA is of prospective clinical value in the diagnosis and prognosis assessment of FIS.

Key words:ischemic stroke;

uation

i A o 2 v A G I B ik A 2 L 8k A i 45
1fin BHLZE S 250 i 36 1 S 2 AN A LR, B
SRR (A 14, 50% ) R AE R (122/10 i) &
Bk (1 4F B8k % 17, 60% ) B R 5, 4R
S o G AR v i S AR i R AT BT AR ER B i
PERG2E T A SRR B AR B K R 3,390, K
ES A S R o | o R Sl o s R W 8 = N
FEOT R A A e R 07 A RN T DA R
REER 2 M BOE A 1Y 5 L 5 J2 i 2% v g 2 9 AL i 2
A HETH B Z 58— M 48 dr . 0 48 ok, i v [R) A
B 2R (Hey) 8 LT 2 (TBIL) | i R R (SUA) 4§
e bm 5 Bl i A B B PE AR B T R A R
AT 3B v R — 5 A TR 9 S B g K T 22 48 A Bk
A W Xt B i P B A P8 W sk R A AR R T,
ARBFFE ARG LTS Hey TBIL #1 SUA B4 46 I X 15
S B I A R (FTS) A K305 A4 7000 4 {6, o4 FIS
I ARG R A Rt 2%
1 #ERl5RE
L1 — gkl ARBESE N BB 45 B BEER 2020 4F
1 A Z 2021 4F 7 A FEAR et & 9 BHE B iR 97 1Y 210
B FIS H VR R ULE AL L AR 4l TS 1% & 43 R Tl J5 R 4
167 BIAT)E AR A 43 fl, bW RiFHa T B
103 9], 2 64 9], SF-YJ4E 4 (61, 2249, 86) % 5 Wi Ja AN
RA4 B 27 #i, 4 16 i, F ¥4 # (62. 49410, 14)
% . Dy BERE[RBIAS e fg B AR R 210 i 4F A X RE A,
Hor 55 115 1], 22 95 i, P ¥ 41 (62. 66 £7.78) %
B MR AR L, 2 R SR X (P>0.05),
AT CE ARG (B R S dH A RS .
20210100)
1.2 AHEbRE ARSI (DA 2018 M E &
P Gt 1t 1 0 2 T2 B v ) e i L i A v K32

serum homocysteine;

total bilirubin; serum uric acid; prognostic eval-

febrit 4 CT 8 MRI S B ¥KAHZ: () BE
18~80 % H. IR K& 9K s (3) M\ & 9w B A e B ] AS A 1t
3d; (D BELHFREST AV GG R, HEBRbRE .
(1) WA M ot 4 a8 b A i 28 R G o0 5 (2) & 3 52 i i
5 Hey TBIL #l SUA /K (9 %956 (™ &E M B & &
VRS Wk IR L HOIR R T BE R 4D 5 (3) IR
55 () BE R .

1.3 I3 $8 br A

1.3.1 MiEFEARTAEE  WEH B E ARG K H
Jre S MRS TR oRAE B BCGERIK I 5 mL, X R 2 T A
MR RESNE ECH KN 5 mL, PTEEE R LS
W T HE 60 min,3 500 r/min B0 10 min, 4 L
J2 M AR — DR

1.3.2 1% Hey. TBIL Fl SUA K& I3
Hey /K2 B OE 28 15 0 2 (L5 . AUZ1359) , I
TBIL fI %& >& FH 8 A& R (5. AUZ0926) , SUA
AKCOF 1 E R R PR - A W B (it S
AUZ1224) , kWA & 3 R W F Ll 7R [ 25 38 08, BT A
FeAE 2L 3R ¥ 2 B ) & U6 W B AT, R A DL e =
AU5800 4 H 3h A= 4k 73 A AX I 22 1L Hey . TBIL 1
SUA K,

1.4 WiEsk @k ke FIS B4 B b s
LA ERAE G FIS & A 3 ™ H
B 5 1% 048 B ek B Rankin 32 (mRS) 4L, mRS
H SWIETEN 2" 7 mRS py3Lal F1&1T5¢ % . N &
RIIfE ST I SRE 1 N H B AT 2 5 18 71 55y N
M i E B TSRO S BTN R AR 3 ) i A
JEE T H. BRAWESE 2 0 mRS WA U5 3 A~ H
B T 2k SRUT L AR BF 58 R B mRS W 4 Ar
WSS FIS B N TS R4 (mRS PF <2
) MG A K4 (mRS $F43=3 43) .



ERHRhESLE 2024 F5 A% 45 %% 9#  Int ] Lab Med,May 2024, Vol. 45,No. 9 * 1075 -

1.5 Siitsphb B R SPSS25. 0 48 it 24 8k k47
BT THECEOR DA B B A R s A ]
SR X RS s v R AT ES R A IES
AL ot s Fom AL LR ¢ K50 5 I 45 o0 AR
B EE R M (P o ~P ) 2N, 4 1] 3 % Mann-
Whitney Bk A S . SR H 2 HZE Logistic [0 4347 Il
i Hey TBIL 1 SUA K& & FIS MEUR fIE &
M mRS =3 EARWEFHHEREE, f
Fi MedCale #4221 52 i & TAERRIE (ROC) il Z& 3
M 1% Hey TBIL A1 SUA S sl B A K6 % FIS K&
AN R T F R 0 B AE b i v Hey, TBIL A
SUA 1% 4 I %l {f 7 MedCalc 2 % HLAPCIC
O D AR B . AR B SE AT XU 56 A 56 K
 «=0. 05,

2 & B

2.1 RERAI RN R — e BERE LA W41 5 X IR
ZH AP ) AR Y L PR R R B0 (BMD | il sl PO s 45
— R R, 2R G E L (P >0.05), i

2.2 WLERYI RN BRI Hey, TBIL F1 SUA /K
Heae AT g R WoR WS4 W I Hey A1 SUA 7K
X T RR AL HOW S 4 i TBIL K AKX B8
M. EZFAGIT¥E X (P<<0.05), L& 2,

2.3 L% Hey. TBIL #1 SUA /K% FIS % 4 i 5%
W o3 Hr A E— 2 I Hey TBIL fil SUA 7K
XFFIS K AERSZ M, LA Hey, TBIL #1 SUA 7K
GHRHAHMZERWIME RN AL, U FIS k4
R R D/ REEGRE R O HHEERMELZHE
Logistic MIFHEEAY , 434745 R W78, M7 Hey (OR =
1.070,95%CI :1.018~1. 123) #l SUACOR =1. 004,
95%CI:1.002~1. 007) /KFFt & & FIS & 4 19 fa |6
2 (P<C0.01), 1 I3 TBIL(OR =0.951,95%CI ;
0.920~0. 984) /KTt /& FIS KA PR R (P <<
0.01), Logistic [IIFZ5R 2% 3,

2.4 L% Hey. TBIL 1 SUA /K%t FIS (12 Wi
i ROC i Pras B Bos, 3 Wi B & 2 W FIS
1 AUC 2 0. 835(95%CI ;0. 789~0. 875) , # Wi {li N

1, 0. 641 Cpmol/L), ¢ 5 £ 78. 00%, R W& H
£1 MRESWRABREBRLB[ s Ha(%)] 76.56% . HECH W AR B T L3 Hey (Z=
R g4 it HE 21 L . 7.453,P<C0. 01), TBIL(Z = 2. 849, P <C0. 01) #
o (n=210) (n=210) " SUA(Z=5.240,P<<0. 0D)Fphiz W, W3 4.
IR () 61.48410.32 62.66-£7.78 1.323  0.187 ®2 VRASMRAME Hey TBIL M SUA b
BMI(kg/m?) 24.5743.27  24.73%2.84  0.535  0.593 [MP o Py )&l s ]
P 9 904 0.138 JIIREE{EL 7 SELLL (n=210) Xif BB (2 =210) t/Z P
i 13061, 909 115(54. 76) Hey(umol/L)  12.70(10, 33~15.83) 12.20(10,40~14.50) —2.027 0,043
% S0Cas 10) SECiE 20 TBIL(pmol /L) 15.80(12. 40~20.40) 17.05(15.53~20.08) —4.329 <0.001
S 5 501 0114 SUA(umol/L)  311.09+85,52 285, 324260, 01 3.574 <20.001
el 96(45. 71) 80(38.10)
b 114(54. 29) 130(61.90) * 3 M3 Fey TBIL & SUA & F34 FIS Z &£ 0% 1
R 0.350  0.554 SRS B SE  Wald X* OR(95%CD) P
93(44. 30 87(41. 43) Hey 0.067 0.025 7.249 1.070(1.018~1.123) <C0.001
% 117¢55.71)  123(58.57) TBIL  —0.050 0.017  8.659 0.951(0.920~0.984) <0.001
SUA 0.004  0.001  9.383 1.004(1.002~1,007) <<0.001
Fz 4 M i& Hey TBIL 1 SUA K FE & #XF FIS 15 B 388 5 47
e bR AUC 95%CI A PR (%) REEE (Y z" P
Hey 0.555 0.497~0.611 8.40 pmol/L 97. 14 22.00 7.453 <€0. 001
TBIL 0.763 0.712~0. 810 18.00 pmol/L 86.00 66.51 2. 849 0. 004
SUA 0.706 0.652~0. 757 281. 60 pmol/L 74,00 60. 77 5. 240 <0. 001
I A o ) 0.835 0.789~0. 875 78. 00 76.56 — —

T 5 RIS A6 T2 Wik RE LK — RN R .

2.5 il Hey.TBIL 1 SUA /K%t FIS il J5 i 5%
0] 3 Ay

2.5.1 FISEFEWEHEN BEHEE 1A LA
32 Il E AR B R 15, 24% . 31 I EE K.

BRFR 14,76 % BEHBEE 3 A H A mRS iF
i FIS (TS 15 00 - T4 43 6] (20. 48 %) H 35 il J5 &%
Z(mRS=3 44), 167 # (79. 52%) B & il J5 K 4
(mRS<<3 41,



+ 1076 - ERRBEFLE 2024 4E5 A% 45 5% 98 Int J Lab Med,May 2024, Vol. 45,No. 9

2.5.2 ARG HIME Hey, TBIL Fil SUA 7K -y
Ib#  FIS Bk & I Hey fil SUA KPR
R B MV TBIL KPR T R B B 4 2 5
WHEAES T3 X (P<<0.05), FISHE#H (E X vs.

KA K (mRS PE4F =3 vs. mRS PE4r<3 43) 25 Fil
JGH A 4LE Hey . SUA 7K LAt 5[] FE 1 3
W#E s,

x5 AEFFHAME Hey  TBIL #1 SUA Lb# (x£5)

it H Hey(pmol/L) TBIL(pmol/L) SUA(pmol/L)
Bk
& (n=32) 14.64+4.72 14.584+3.05 386. 944107, 24
H(n=178) 12.15+2.71 16.22+4.82 302.67473.37
t 2.900 2.527 5.532
P 0. 006 0.014 <0. 001
2k
Em=3D) 15.27+4.85 15.16£4. 05 375.944+111.23
B =179 12.11+2.57 17.27+4.21 304. 60475, 05
t 3.543 2.590 4.512
P 0.001 0.010 <20. 001
mRS P55
=35 (n=43) 15.25+4.87 15.83+5.05 380.02492. 30
<34 (n=167) 12.16+£2.71 17.66=£5.17 297.104+74.11
t 4. 004 2.080 6.207
P <<0. 001 0. 039 <<0. 001

2.5.3 |Ifii{% Hey., TBIL #il SUA 7K -3 A [ i J5 g+
PR LMY Hey, TBIL #1 SUA KK | 725
i, DL FIS Fs 1 O ok R AR 849 d 2 &R Logistic [
AR, FAARBRMEN T .8k =1, K¥ k=0 %
k=1, K8 Kk=0;mRS 1F43=3 43 LN 1, mRS P
G345 EX R0,

SAATEE R B R, MiE Hey, TBIL Hl SUA /K- %}
i 26 vp 2 B0ik BB RO mRS 4y =3 S U 1
HBZFZW(P<0.01), fili Hey Al SUA KTt &

EWUE ARG F &R, iE TBIL KT+ & & s
ARBIPRIPINER . Logistic BIHZRILE 6,

2.5.4 Iy Hey., TBIL 1 SUA /KX FIS B # A
KPS =R G T 2 RE 3 TR A BE A2 B Bak
(AUC=0. 859,95% CI ;0. 804~0. 903) ., & %& (AUC=
0.807,95% CI ;0. 747 ~0. 858) ., mRS=3 /3 (AUC =
0.847,95%CI ;0. 791~0. 893) 25 K~ K i 5 = 14 i 75 I
ARRB AT, H 2 2500 T B A ) O 2K g (P <<0. 05)
W& 7.

*®6 I iE Hey,TBIL #1 SUA 7K FE 3 ARG EE S B0

1 A8 & B SE Wald X* OR(95%CI) P
MR 1 (55%) —6.016 1.513 15. 810 — <0. 001
Hey 0.113 0. 040 7.981 1.120(1.035~1.211) <<0. 001
TBIL —0.220 0.054 16.598 0.803(0. 722~0. 892) <0. 001
SUA 0.014 0.006 5. 444 1.014(1.002,1.026) <0. 001
R 205 %) —7.745 2. 430 10. 159 — <0. 001
Hey 0.124 0.061 4.132 1.132(1. 004~1. 276) <0. 001
TBIL —0.196 0.077 6.479 0.822(0. 707~0. 956) <0. 001
SUA 0.024 0.007 11.755 1.024(1.010~1.038) <<0. 001
A 3(mRS=3 40) —4.015 1. 869 4.615 — <0.001
Hey 0. 091 0.038 5.735 1.095(1. 017~1. 180) <<0. 001
TBIL —0.203 0.078 6.773 0.816(0. 701~0. 951) <0. 001
SUA 0.019 0.006 10. 028 1.019(1. 007~1.031) <<0. 001

T — FoR L .



Efrth i EF 4% 2024 £ 5 A% 45 %% 9 Int ] Lab Med,May 2024, Vol. 45,No. 9 + 1077 -
=7 % Hey TBIL 1 SUA #& iUl 3f R R i 5 25 4 B9 5 i %468 4 47

SiEER D AUC 95%CI 7 (E B  REE %D A P

ook
Hey 0. 662 0.593~0.726 16. 60 pmol/L 84. 83 43.75 3. 496 <0. 001
TBIL 0. 630 0.560~0. 695 11. 40 pmol/L 85. 88 50. 00 2. 829 0. 005
SUA 0.742 0.677~0. 800 353. 00 pmol/L 80. 23 65. 62 2.796 0. 005
k&L W 0. 859 0.804~0.903 — 75. 14 87.50 — —
Hey 0. 664 0.596~0.728 21.40 pmol/L 94. 97 35. 48 3.024 0. 002
TBIL 0.518 0.448~0. 587 9. 40 pmol/L 94. 94 38.71 2. 695 0. 007
SUA 0.728 0.662~0.787 325.00 pmol/L 66. 85 77. 42 2.179 0. 029
A 1LW 0. 807 0.747~0. 858 0.170 80. 90 77.42 — —

mRS=3 43
Hey 0.672 0.604~0. 735 17. 80 pmol/L 91.02 41. 86 4. 045 <0.01
TBIL 0.534 0.464~0. 603 10. 60 pmol/L 90. 96 41. 86 3. 855 <0.01
SUA 0.778 0.715~0. 832 349. 00 pmol/L 83.13 67. 44 2. 587 0.010
%612 W 0. 847 0.791~0.893 — 78.92 83.72 — —

"5 3 WU PRI 2 Wik e L s — om TR .

3 i ®

XFHG FIS BB A5 F4dt FE X JE 2 %) 5598 mT DA &k 81
FIS ABERYIMLYE Hey F1 SUA 7K B 58 FF =5 . 1 I 7
TBIL 7KF B 1 BEAR, 2 &R Logistic 43 #7 i#F — 2 iF
B T I Hey F1 SUA Fhi a2 FIS 19 fa ki K &R L i i
i TBIL KFH) AR FIS MR R E. X—HL 5
FH A — B, Hey S 5208 2 bk 2008 5% 1k
1L AR B A — B ) = SRR L 1T P Hey KOF
RE 8% 400 473 10045 PN B2 o 5% M A1 28 B i A 1 ) AR Ak o R
P& E 1 /0Nl 25 BB R J) 356 0l 4 9 T8 B s BE 4, Hey 3£ B8
0k T v X Al 2 19 oL 3 9115 T R 10— 2B A 0 Bk il 4 &
A DA 2 B AR L S B I R AR R & AR
TBIL J& 4 P I 2T 2 (1 3 220 7= 4 2 B JLi
VEAE BT S ) 7T LU A S 3 R R g B S fk
i ARAR A SRR I 4T A A T R R
Z IR E A ZHONG 250 R TANG %65 1 F 5%
INA I3 TBIL 7K S 2l Jik o A B Ak | gl it 14 i 55 £t
Pt W FE AR, AFRB R T KL
%. SUA ZRER QI LR ™), SUA s F 2 H
R AR B A HE S > 51 . 5 Hey 2401, & SUA
A 04SP R R A ST T UL A 1 B L R N I
Ik B8 Ak A I /N A P L i R g S I A R 2 i A v
() S M 0 g R

¥ &P Hey TBIL 1 SUA /K15 J5 & 1l 2
AR 0L 2 9 DD O AR L TR U B A A 9T T R
% 1L Hey . TBIL 1 SUA 7K Bt 446 ) EL A 1R 51
FIS JXUES /9 vl BEME . WF 58 45 S $ /R 1L % Hey . TBIL
H SUA JK-F-XF FIS HA — & B2 Wi i 8, {H & Hey

LW FIS i R 8 SUA 2 FIS B4R 58 XA 7
T, HAT, MW Hey, TBIL Al SUA Xf FIS fi4 B 45
FRi2 W 245 5 0% B0 IR B8R, 45 ) 2 3 34 B8 748 A6 A 5 g
PR LS WAk RE A B T BRI, X e i T Hey
TR CER VTR A FEZHE R, 55
Hey 7K1 B A7 72 50K 19 3l DT B AR 1
Hey X FIS A9 2 SR L 1 SUA 5 2 Rl i bR 25 40 ¢
Chngm KB 2 A AR EE B IR SE) . & R B SUA X FIS
BYERH . MIE Hey. TBIL 1 SUA 7K B4 2 W7 1
TR FRXF FIS A9748 272 B, i AUC, 2 58 i
Fi 5P Y B E LT AR AR 2 W, H I K I FIS 1912
FIPEAG AR 06 T8 il 42 . ek i 25 (1 4138 o of 7
TBIL #1 SUA # F T 28 4 ok 1fi 7 i A v £ 38 i K &
LW AR IR I DY R PR T I Hey BA HAh
8 bR X AR B I G AR T 12 WO L Bk B 2 48 A
B G 12 W e A B A 0 B R R L AR ISR 4 R
5 FRiE L R -5, Hifl % Hey. TBIL Al SUA
=HIECWARE S T A RIE .

o P i A R TS T AN R B B F 5T
P AN o, A AL S Y B R T I Hey. TBIL
M SUA 5 g5 58 /™ & 72 2 Z R M AE R H 2 B
T e 2 A OGS I AE . AR BIESE P, R R R
mRS W5 =3 ST A R W8 & B LI A G
Hey SUA 7K ) bR i TBIL 7K 5 AR, 42
/NIMYE Hey  TBIL #1 SUA A5 FIS % 4 41 56,
W RE S HIE R G RS TUE MU, HE— 2
Logistic Bl H AT IESE T B E TG 160 52 8 T 1175
Hey TBIL Hl SUA JKF 19 52 m, B, 13 Hey,



+ 1078 - ERRBEFLE 2024 4E5 A% 45 5% 98 Int J Lab Med,May 2024, Vol. 45,No. 9

TBIL 1 SUA 7K fy B A 6 U 1 B A7 PF 44 FIS B3
PGSO E M E . ROC 2640 b7 45 5 Wow 1
% Hey Al TBIL #UM#05E . 2 & . mRS=3 H AR
T Je S 0 R S R R v AH R B A T il i
SUA Tl A B U5 354040 9 R 8UE % Hey #1 TBIL A
ST ek AR R S B A, R — bR XN B TR Y
Mgref 4. XAl S5 L FBEEA L. (D Hey
M TBIL 5 FIS B M A B U5 2 Z 8 0] gE A7 7E 3k
S B 00 - BP HUA S B AR S AN KO A 2y
BEMAR: . XA L4 23— 28 Hey M TBIL KF 8
MRARATE 8K & A AN K 100 25 1 28 3 T 32 5 AT B AIG
RPJE. (2)SUA 5 FIS & WA B 5 = 7F 2 (7]
ATREAFAE TR 2% I R . SUA K rfEZ2 215 hhE. 24
Y1 KBS R A S, Tk e R BT BB S OR )T
Je A O T R AR R . (3) k4, Hey . TBIL
I SUA 1E R B — i A AL 6 5, A RE 78 43 S B FIS AR
HIEARTUR oA FIS & —Fh & 40 i 2 N £ 506
Z R B AW E 2T AR, g,
FH 2 ol A= Al 48 B3 545 & I R AE 17 256 PR Al 7T RE
4R T A PR R AT SR . AR SE K 3 T4
PRIEA A DU PEAh & & R Fl mRS P4 =3 S5 K1
JRHEE AUC HY I 0. 7,12 W dl b B 2% vl 3%, A
I I Hey TBIL Fl SUA /K F RIS 8 % FIS
HHPEE A —E W SN,

AR A — 58 W Ry BR A - (1) AR 55 0 B op o0
F LA R A TR T, R AR R B FIS 3 1
e R 1 30075 3O — 350, ok HE B 0T 8 2 1S R 45 K
D6 A 1 52 W80 5 (2) Bl B ) 358 0 oA O 46 380 A2 08 1)
A g DK B OE BT X — A RS 15 SL AT 0 s (3)
AW B 2 RS TS R ROC 4 4 th 3
TERRE MARERL REX AL EL BN
E A G 0 s A5 3] TR OE L H R AR S BRI e R A 4R
2 3t VRS T B i Aoy KUK 3 AT R 5 A B 90 B AR 1 /)N
AR TBERAEAE 2P0 KR DL — 4
SE e AR BT L B T T R4 RE

Zg P, IME Hey 1 SUA K78 FIS &
SH TR ML TBIL 7K S 58 FE AR, L% Hey.
TBIL fil SUA J& FIS &4 K fia A RAsZmH xR, 3
=HECA R AE FIS 12 W f iS4 b B B A
OEGER =

&%k

(1] KIMURA H. Stroke[J]. Brain Nerve,2020,72(4):311-
321.

[2] GUZIK A,BUSHNELL C. Stroke epidemiology and risk
factor management[J]. Continuum,2017,23(1) :15-39.

[3] YANF.YIZ,HUA Y.et al. Predictors of mortality and

recurrent stroke within five years of intracerebral hemor-
rhage[J]. Neurol Res,2018,40(6) :466-472.

[4] WU S,WU B,LIU M,et al. Stroke in China:advances and
challenges in epidemiology, prevention, and management
[J]. Lancet Neurol,2019,18(4) :394-405.

[5] LIU J,ZHENG L,CHENG Y,et al. Trends in outcomes
of patients with ischemic stroke treated between 2002 and
2016 :insights from a Chinese cohort[ J]. Circ Cardiovasc
Qual Outcomes,2019,12(12) :e5610.

[6] bk, -t B, 5. 20072017 4F o [ i 2= o 3 17
P RS LT . v 4 il i %8 A5 2% 75 5 2020, 14.(5) 1 253~
258.

[7] ROTH G A.MENSAH G A,JOHNSON C O,et al. Global
burden of cardiovascular diseases and risk factors, 1990 —
2019 ; update from the GBD 2019 study[J]. ] Am Coll Cardi-
0l,2020,76(25) :2982-3021.

[8] ZHANG T,JIANG Y,ZHANG S, et al. The association
between homocysteine and ischemic stroke subtypes in
Chinese: a meta-analysis [ J ]. Medicine, 2020, 99 (12):
el9467.

[9] CHOI Y.LEE S J,SPILLER W,et al. Causal associations
between serum bilirubin levels and decreased stroke risk:
a two-sample mendelian randomization study[ J]. Arterio-
scler Thromb Vasc Biol,2020,40(2) :437-445.

[10] TARIQ M A,SHAMIM S A,RANA K F,et al. Serum u-
ric acid-risk factor for acute ischemic stroke and poor out-
comes[ J]. Cureus,2019,11(10):6007.

L1 BX A, A ED o 25 B0, A, 2t dofe ol P i A v B 0 390 )5 R
B 11 e o R 3R 4 7 B T A R A el [ ], o L DR I 5
2022,35(4) :456-461.

[12] ESENWA C, GUTIERREZ J. Secondary stroke preven-
tion: challenges and solutions[]J]. Vasc Health Risk Man-
ag,2015,11(1) :437-450.

[13] sk, . o [l 2tk e i 1 i 25 b iz d8 #2018 ] b
et R 2 3 ,2018,51(9) : 666-682.

[14] SWIETEN J C,KOUDSTAAL P J, VISSER M C,et al.
Interobserver agreement for the assessment of handicap
in stroke patients[ J]. Stroke,1988,19(5) :604-607,

[15] RANKIN ]J. Cerebral vascular accidents in patients over
the age of 60. II. Prognosis[J]. Scott Med J,1957,2(5);
200-215.

[16] CAI Z,WU Y,CHEN H,et al. Being at risk of malnutri-
tion predicts poor outcomes at 3 months in acute ischemic
stroke patients[ J]. Eur J Clin Nutr, 2020, 74 (5); 796-
805.

[17] JANTASRI S, TIAMKAO S,SAWANYAWISUTH K.
A 2-point difference of NIHSS as a predictor of acute is-
chemic stroke outcome at 3 months after thrombolytic
therapy [ J ]. Clin Neurol Neurosurg, 2020, 198 (1):
106206.

[18] SAITO T, ITABASHI R, YAZAWA Y, et al. Clinical

outcome of patients with large vessel occlusion and low



ERAHIESF L 2024 55 A% 45 %% 9

Int J Lab Med,May 2024, Vol. 45,No. 9

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

national institutes of health stroke scale scores:subanaly-
sis of the RESCUE-]Japan registry 2[J]. Stroke,2020,51
(5):1458-1463.

FERRO ] M,CANHAO P,STAM J,et al. Prognosis of
cerebral vein and dural sinus thrombosis: results of the
International Study on Cerebral Vein and Dural Sinus
Thrombosis (ISCVT)[J]. Stroke,2004,35(3) :664-670.
HLAPCIC I, SOMBORAC-BACURA A, POPOVIC-GRLE
S.et al. Platelet indices in stable chronic obstructive pulmo-
nary disease-association with inflammatory markers, comor-
bidities and therapy[ ] ]. Biochem Med,2020,30(1):10701.
CHEN S,DONG Z.CHENG M, et al. Homocysteine ex-
aggerates microglia activation and neuroinflammation
through microglia localized STAT3 overactivation follow-
ing ischemic stroke[ J]. J Neuroinflammation, 2017, 14
(1):187.

CUI L,LU P, LI S,et al. Relationship among homocys-
teine,inflammation and cognitive impairment in patients
with acute ischemic stroke and transient ischemic attack
[J]. Neuropsychiatr Dis Treat,2021,17(1):3607-3616.
PANAHIAN N, HUANG T, MAINES M D. Enhanced

biliverdin

neuronal expression of the oxidoreductase

reductase after permanent focal cerebral ischemia
[J]. Brain research,1999,850(1/2) :1-13.

TULSULKAR J,WARD A,SHAH Z A. HO1 and wnt
expression is independently regulated in female mice
brains following permanent ischemic brain injury [J].
Brain Res,2017,1662(1) :1-6.

ZHONG P.WU D, YE X,et al. Association of circulating
total bilirubin level with ischemic stroke:a systemic re-
view and meta-analysis of observational evidence[ J]. Ann
Transl Med,2019,7(14) :335.

TANG L, HUANG C, FENG Y. Serum total bilirubin

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

* 1079 -

concentration is associated with carotid atherosclerosis in
patients with prehypertension[ J]. Clin Exp Hypertens,
2019,41(7) :682-686.

TAN Q.LIU L, HUANG Y,et al. Relationship between
change in serum uric acid and ischemic stroke in chinese
hypertensive patients[ J]. Front Cardiovasc Med, 2021, 8
(1):717128.

ALIENA-VALERO A, BAIXAULIFMARTIN J,CAS TELLO-
RUIZ M,et al. Effect of uric acid in animal models of is-
chemic stroke:a systematic review and meta-analysis[ ] ].
J Cereb Blood Flow Metab,2021,41(4) :707-722.
LARSSON S C, TRAYLOR M, MARKUS H S. Homo-
cysteine and small vessel stroke:a mendelian randomiza-
tion analysis[J]. Ann Neurol,2019,85(4) :495-501.
SHENG X,DU H,TANG Y. Decreased serum total bili-
rubin level predicts early neurological deterioration in pa-
tients with acute ischemic stroke[ J]. Neuropsychiatr Dis
Treat,2021,17(1):1977-1982.

ZHANG M, WANG Y, WANG K, et al. Association be-
tween uric acid and the prognosis of acute ischemic
stroke:a systematic review and meta-analysis[]]. Nutr
Metab Cardiovasc Dis.2021,31(11):3016-3023.

TR, 2R VR . AR St i A b BB A R R
F B EZL R JRFR 5 AR A 28 (Y AH G PR 4 A L) . I R BE
P55 52 # . 2020,5(31) :86-87.

TR, B R, BB R B A OCBR R I A2 TR Ao
e R K - 5 7 AF i 1l PR AR oA DG PR LT $Al IR 2 g
#,2022,22(5) :648-651.

KRS ShI AT L 5. BRR H 21 3R i IR) B 2 b 24 R 1.
AE 55 ML T AR b B G FR A A LT v S 5R 2
2015,19(8) :1271-1274,

(W fs B #1:2023-09-18 &8 H #1.2023-12-28)

(E4E%E 1072 50D

[17]

[18]

[19]

SHIN H J,JEONG E A,LEE ]J Y,et al. Lipocalin-2 defi-
ciency reduces oxidative stress and neuroinflammation
and results in attenuation of kainic acid-induced hipp-
ocampal cell death[]]. Antioxidants (Basel), 2021, 10
(1):259-266.

JEONG E A,LEE J,SHIN H J,et al. Tonicity-responsive
enhancer-binding protein promotes diabetic neuroinflam-
mation and cognitive impairment via upregulation of li-
pocalin-2[ J ]. J Neuroinflammation, 2021, 18 (1) 278-
286.

KIM J H,KO P W,LEE H W,et al. Astrocyte-derived li-
pocalin-2 mediates hippocampal damage and cognitive
deficits in experimental models of vascular demential J].

Glia,2017,65(9) :1471-1490.

[20]

(21]

[22]

(23]

TONDO G, PERANI D, COMI C. TAM receptor path-
ways at the crossroads of neuroinflammation and neuro-
degeneration[ ] ]. Dis Markers,2019,20(9) :2387-2394.
AMOROSO R, MACCALLINI C,BELLEZZA 1. Activa-
tors of Nrf2 to counteract neurodegenerative diseases[J].
Antioxidants (Basel) ,2023,12(3):1114-1123.
ZELENTSOVA K, TALMI Z, ABBOUD-JARROUS G,
et al. Protein s regulates neural stem cell quiescence and
neurogenesis[ ] ]. Stem Cells,2017,35(3) :679-693.
ZELENTSOVA K, TALMI Z, ABBOUD-JARROUS G,
et al. Protein s negatively regulates neural stem cell self-
renewal through bmi-1 signaling[]J]. Front Mol Neurosci,
2017,10(8) :124-131.

(Wi B 191:2023-09-26 & H 1) .2023-12-28)



