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HAIS B OCT Hey 5 AKI CRAMTFZR M BB 81T AIS S Hey K5 AKL AR ZEX R, i AIS 23 AKI
RIBIGIREE T Z B, A3k A 2018 4F 1 H—2021 4F 4 H REERIR S b 22 N RHIGA I e AIS B3
1202 BATFFEXT 4, il BE N e D) R GMCIE SR ZR G RGOk AR € i[RI B D 2 R AR 2 Wt . 1RyT STp &
FILR) K E R 325, Hey IEH#E (Hey < 15 wmol/L, n=618) . B m[a] A2 e Z R A ( HHey ) & ( Hey
J9 16~30 pwmol/L, n=459 ) K H# % HHey % (Hey>30 wmol/L, n=125) . SZSWIERE AR 7 d NS IhREFIR 228k,
Z 0 2021 AFBCEE 2B E R BUS F8 R 19 AKL 2Rl ARIEEF RS LA AKL 402 AKTZAFIEE AKT 4. RAIZEER
Logistic [BIFMTHRST Hey 43 BV R LA T 5 0 2828 Xt ALS J5 & 28 AKT AYSEIR . R B E 20 40 a4 I 40
Hey 5 AIS J5 &4 AKLOCER, SRR M JrFESRBIBIERSY Hey 15 ALS J5 &4 AKL ARG R &R 1202 )
AIS fBE 150 ] (12.48% ) & AKT (AKI4]) o 2R Logistic FIH s R ER, IR E S Hey BT+
1 wmol/L, AISJ5F & A AKI B IN [ OR=1.035, 95%CI (1.019, 1.052) , P<0.05) ; Ll Hey IE%#% WS A,
BRFRE M HHey &L AKT BYRBSEEI3E 0 { OR=1.770, 95%CI (1.150, 2.724) , P<0.05; OR=2.927, 95%CI ( 1.671,
5.126) , P<0.05) o WAGNTZER LR, Hey fERELASER, TELtE, Flk= 758 . AmiLE. ARG, BT
WA g sk L A GERRE A e R i A R A 2R R RS KRR RE ALY (LAA ) | /NShIKHZERY (SAA) st PR PER
FERL (CE) 19 AIS [T, AKL 9 & AE R B Hey /K- @ T N (P<0.05) o Hey 10 r A8 fmt, 7855
<75 % . AmIE. AR . ARl . JC O MO BE RS B A i ALS B, A HHey #5 Hey
EHE KA AKL RS THR (P<0.05) o etk At AR . TIFEHR I/ BBH 00 . & hiAe
g 0 L A B Sy e R R e R A A e R AR A Sl LAA . SAA 8% CE 9 AIS 23, thEE# HHey 4 Hey 1F3
F kA AKL KBS THES (P<0.05) o BREIE S 5 RE SR ZE B 5%, Hey 55 AKI & AR KU 2 R FEFE AR LR M 5B, HL
B AL (P=0.026) o 24 APBEE Hey<17 mmol/L I, AIS J5 &4 AKI (9 XU BE Hey (9 TH 2 Mol 1 s Y A BRI,
Hey = 17 mmol/L B}, AIS J& &4 AKI (AL FE Hey (9T 2R L Fto 518 Hey LIS NIEL AR il 2 A in
BIIE52m ALS J5 & AKT G RIZR, WIS Hey KA B THRIMIRBIIE BT AKI, BGE8E TG .
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[ Abstract] Background Acute ischemic stroke ( AIS) is the second leading cause of death worldwide after

coronary heart disease. Acute kidney injury ( AKI) is one serious complication after AIS, and homocysteine (Hcy ) may be
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an important factor associated with kidney injury and accelerated deterioration of renal function. However, there are few studies
on the relationship between Hey and AKI, especially in patients with AIS. Objective To investigate the relationship between
plasma Hey level and AKI in patients with AIS, and to provide new ideas for the prevention and treatment of AKI. Methods
Baseline clinical data of 1 202 patients with AIS who were admitted to Department of Neurology, the Second Hospital of Tianjin
Medical University were collected from the electronic medical record systemfrom January 2018 to April 2021. Patients were
divided into normal Hey (Hey < 15 wmol/L, n=618) , mild hyperhomocysteinemia ( HHey) (16 wmol/L<Hey < 30
pwmol/L, n=459) and moderate—to—severe HHey ( Hey>30 pmol/L, n=125) groups according to the Expert Consensus on the
Diagnosis, Treatment, and Prevention of Hyperhomocysteinemia. Patients were divided into AKI group and non—AKI group by the
values of ambulatorily monitored renal function and urine volume within seven days after admission recommended in the KDIGO
2021 Clinical Practice Guideline for the Management of Glomerular Diseases. Multivariate Logistic regression was used to explore
the effects of Hey on post—AIS AKI as a continuous variable and a categorical variable, respectively. Subgroup analysis was used
to investigate the relationship between Hey and AKI in subgroups. The nonlinear relation between Hey and AKI was explored
One hundred and fifty patients (12.48% ) developed AKI in all subjects.
Multivariate Logistic regression showed that after adjustment for potential confounders, the risk of AKI increased by 1.035 times
[ OR=1.035, 95%CI (1.019, 1.052) , P<0.05) for every 1 pmol/L increase in Hey. With reference to normal Hey, mild
and moderate—to—severe HHcy has been associated with a 1.770—fold ( OR=1.770, 95%CI ( 1.150, 2.724) , P<0.05) and
2.927-fold [ OR=2.927, 95%CI (1.671, 5.126) , P<0.05) increased risk of AKI, separately. Subgroup analysis found that

the risk of AKI after AIS increased with the increase of Hey level (used as a continuous variable ) in females, those aged = 75

by restricted cubic spline regression. Results

years, those with hypertension, diabetes or moderate to severe stroke at admission, and those whose stroke type was large—artery
atherosclerosis (LAA ) , small artery occlusion (SAO) or cardio embolism (CE) (P<0.05) . When Hey was analyzed as
a categorical variable, mild HHey was associated with a higher risk of AKI compared with normal Hey in the male population,
those aged<75 years, those with hypertension, diabetes, a history of stroke or mild stroke at admission, and those without
coronary heart disease ( P<0.05) . And moderate—to—severe HHcy was associated with a higher risk of AKI compared with normal
Hey in the female population, those with hypertension, diabetes, or moderate or moderate—to—severe stroke at admission,
and those whose stroke type was LAA, SAO or CE regardless of age, coronary heart disease and history of stroke ( P<0.05) .
Restricted cubic regression manifested that there was a nonlinear correlation between Hey and the risk of AKI, and the curve was
convex ( P=0.026) . The risk of AKI after AIS increased rapidly with the increase of Hey when admission Hey was less than 17
mmol/L, but increased slowly with the increase of Hey when admission Hey was greater than or equal to 17 mmol/L. Conclusion
Elevated Hey is a risk factor for AKI whether as a continuous variable or a categorical variable in AIS patients. So monitoring the

level of Hey is conducive to early identification and prevention of AKI, which is helpful to improve the prognosis in AIS patients.
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KRG, FEAJETE AIS BE S, X T Hey 5
AKI B R M ARTERE . ARBESE B 7R AIS B3 1K
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SCRHAFEIRE R = 1 IR B FFEERTE = 14F) | ABEHT
2 B E S DA B A i (NIHSS) 3F43 . skl
PEM A TOAST 4374 ] S S K A 4 . S = KA
SRR B E A /0 6 h SIS EE K, W R
JHERE (TC) . =B H W (TG) | E#EAE# A (HDL) |
% A& (LDL) | I fRFEA (BUN) | MALEF (Cr) |
MPRER (UA) . Il Hey, APBESSE 7 d WA MM Cr 45
o (0 FH A BK R S A2 0l e, GR84S
Il Hey.
122 2Wiks e X or2hniE 08 2021 4540 3E 2 Bk
B JUE S T 6 B0 AKL 2 Wi AR ETT . (1) 48 h N
I Cr FF 55 >26.5 pwmol/L (0.3 mg/dL) 5 (2) Ifit Cr F
BESEZE (B 53~106 wmol/L , . 44~97
wmol/L) FBREY 1.5 50 b, HIEE A g W & A 1
7dN; (3) JRiE<05mL « kg - h™', FREEHE] >6 h;
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A AKT 41 F1E AKT 41,
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R R MURE B2 W GIT S IR R AR ) T
BFIr R 35 Hey IEH# (Hey < 15 pmol/L) | 4%
A HHey # (Hey A 16~30 wmol/L) K& A HHey #%
(Hey>30 pwmol/L) o
13 4 il 2 4> M W FH SPSS 25.0., Stata 15.0 K&
GraphPad Prism 9.0 #F #4788 43 . TH i PR AY IE
AR E % - BURSEITIER R, 56 IESSAM
Ph(x+s) TR, PA BRI « 5 ; A IE
BRI M (Pys, Prs) 3Ron, WIZHE AL
KBRS s THECFOR A8 R, PZLIR) F R
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i P<0.1 BYAE TN A Z [ E Logistic [FIH M. R H
Z R ZE Logistic FIHSHTHRTE Hey 43 I0E HiE LA
YRR AIS 5 KA AKT IS4 . IR 450 HT
BFTE R G AR IRAERE (<60 %, 60~<75 % = T75%) |
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SETA RN AR BRI ik A e
JECHRRE: NIHSS P < 443 1 NIHSS P43 5~<15 47
PP NIHSS PE43 15~20 43 83 NIHSS PF4r= 2143 )
HAT5T I, 53 AR Hey 540 W20 AFEAAE AKTIIOC A .
N T R Hey 5 AIS J5 & 2E AKTOAELRMEC R,
TEZ AR Logistic [B1H 53 H SR FHEAT 4 15 85 (551
4 0.25, 050, 0.75. 0.95) FR&I¥EST 7 BE SR AL, XL
MRS K HE @ =0.05,
2 H#R
2.1 — B R GER AT 1202 1] ATS fB 2 1 745
B (61.98% ) , 4 457 il (38.02% ) ; F ¥4 % K
(71.0+11.7) % 150 %k AKI (AKL4H ) , 4B
AR 12.48% ., Hey T8 618 4] 1881 HHey # 459 3] |
rhE A HHey # 125 f4],

AKI RS . Lot 5 LA BERS NIHSS 1
o3 FHE AKL AL, A U0 2 r o eI F 3R AKT 4,
EZRAGIHFE L (P<0.05) o M2 B E AR rp R 1
B, ERAYIHFE X (P<0.05) o P S EW A &
A SRR BRI SRR L e L AT A
O S T A LR L O RS R R LA, 22 F A TESIT
2R (P>0.05) , W1,

LR ER AL, S59E AKI4IMHE, AKI 4]
ABERT Hey, BUN & UA #% 8 (P<0.001) , HAvHE
PR R, 28R T8 #m L (P>0.05) , WL 2.
2.2 LK Hey /KF-5 AIS J5 &4 AKT &R W Logistic [1]
H4HF L AIS S5 )25 & 4 AKL AR AR & (RME: &
A=1, KREA=0) , DIrAIGR R H AR S 75
2 Logistic 0115, Z55E7R, MEH. R, Rl L.
i A 28 R A BRI NTHSS 343, Hey. BUN, UA /K
S ALS 5 R AKTIRZm I Z (P<0.1) , W3R 3.

ZRE Logistic B Bras S s, A1 Aok
BATATIR 22 A &, 455 WoR, Hey 1E Wi S48 B A,
B % Hey 5 TF 55 1 wmol/L, AIS J5 & 4= AKI 19 X
B (P<0.05) o Hey fERy 53 AR BERE, AHECT IEH
Hey, AR EEAY HHey 4N AIS J5 & 42 AKT 19 XU

(P<0.05) .

B 2 R TR AR R R, 4R BN, Hey 1E
RS F PSR R, Hey $& AIS J &4 AKI 1Y
A ZE (P<0.05) o

PR 3 PR T LR &R Logistic [\l U 53 B P<0.1 19
hr, 45NN, Hey fENEZAS &I, Hey 5T
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1 wmol/L, AIS J5 & 4= AKI i XU K& 14 /i ( P<0.05) .
Hey VE R 432878 00}, M T IES Hey, AR EA
HHey 30 AIS J5 &4 AKT RS (P<0.05) , W3 4,
2.3 Hey K5 AIS J5 &4 AKI WAL 3 A5 258
W EE R R, Hey MEMELSE RS, fELotk. %
=75% . AR AR . AR A
o i Sy v i A4 e R i A i 21 78 A SR 2 ik ok A A Ak 7
(LAA) . /NEOIKPHZERD (SAA ) BCIEPERE ZERY (CE )
1) AIS &, AKI & A KSRl Hey 7K -0 T = i
fn (P<0.05) , VLK 1.

Hey R4 10, TEHME. <754 . Amii)E.
FMEDRIE . A Rl o s TE 0 B A BE S R
AR iy AIS R, 298 HHey A48 Hey 1IEH & &4
AKI B9 JRES T8 (P<0.05) , WL 2.

ANFEER] . AR AR . TSR RN
AL . SR AR A BERT A R e
AR A SO A 2SO LAA L SAA BY CE Ay ALS fi
Frhr, thER HHey #48 Hey IR % &4 AKT B9 XS T+
m (P<0.05) , WK 3.

2.4 Hey 5 AIS J5 &4 AKL (JAELRPE X R IMET
TREABERIZE R R, Hey 5 AIS J5 & A2 AKT AU 2 [8]
ARG, HE FiyvAIhgk (P=0.026) . M A
Bt Hey<17 mmol/L B, ATS Ji & A4 AKI B9 XU Bifi Hey
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BT E R TS 24 AR Hey = 17 mmol/L B, AIS
Ja &M AKT RS BE Hey BOFHS mZete B, UL 4.
3 iTig

Hey i FFBR 202 A it Y S 24 T2 R0 ) AR N R b 75
T o - ﬁ%@ﬁ“ﬂ , IEHWHET, Hey E— 5T 5 Yk
A B RO B e AR A RIS . H AL S iR
ST AR AR E R D, A v R
TR I TPIEERER . B2 5 A H IR 20t
FRZEMFM, Hey ATAERNHERY, MIMTiE B HHey,
Xob AR = A 5 s

5% 22 W Hey BT 51 5 00 I 45795 008 1A 10457 58 0
fi 5 XUBS AF G 15100 Tl A 10 T SE R 10 103 4
e R PR A X R 2SR M s, Hey J& 5O & AR 11
MArfER R, Hey B 5 pmol/L, 7.0k Y & 4
DU 30 229 117 L WU 2 S R B Hey 5 K ZE b # Bk
MR AR B A A TE R B - ROV R, Hey BEHGIN 1
wmol/L, &A= f 2 Rk i 4 A 2 HP R IXUIS: 43~ 1) 154 i
1.06 f5F1 1.05 f5. BLAh, Hey 722, BHEHE RGN AL
MR EEE/EM. COHEN 4 )@ it xf 17 010
B>k A DL s) 0 i 58 X R AT 53 B 2 B, Hey = 15
e mol/L 32 15 e A= 18 P 1 45 473 ) XU J2& Hey 1E 7 # 14)
743 £, AMSEERERW, TGielENESAr il 22k
AR g, Hey B2 &4 AKL GG R R 1 N E LA 5

F1 AKI A5k AKT 4UEH A D200k
Table 1 Comparison of demographic data between AKI group and non—AKI group

417 B £ - iﬁﬂf—%l WA A R =0 LR RN
(B14) (R+s, &) (il (%) ) (4l (%) ) (il (%) ) (il (%) ) (Bl (%) )
AKI 4 150 81/69 73.6+12.6 69 (46.00) 25 (16.67) 114 (76.00) 46 (30.67) 40 (26.67)
4k AKI 21 1052 664/388 707115 430 (40.87) 263 (25.00) 760 (72.24) 354 (33.65) 281 (26.71)
K Ge i i (E 4.632 2.849" 1.420 5.004 0.934 0.526 0
PAH 0.031 0.004 0.233 0.025 0.334 0.468 0.991
L ik Y Mo () (%) ) BRI NIHSS ¥4
(B (%) ) (B (%) ) LAA SAA CE SOE SUE (M ( Py, Pys), 53]
AKI 21 57 (38.00) 24 (16.00) 55(36.67) 46 (30.67) 32(2133) 1(0.67) 16 (10.67) 9 (4, 17)
A AKT 41 345 (32.79) 124 (11.79)  359(34.13) 471(44.77) 116(11.03) 13 (1.24) 93 (8.84) 4(2, 8)
K g E 1.598 2.158 18.493 7.793"
P1E 0.206 0.142 0.001 <0.001

TE: AKl= ZPEE 0, LAA= REINKHFERE(LRY, SAA= /NEhIIkPIZER], CE= DIRMERZER], SOE= HASHBIHAY, SUE= SR AL,
NIHSS= 26 [ [y T/ERFR B A i3 3R ., "3 Z [, KNG ERn 1 mTEEBLA, HampbZ Ak 100.00%-.

Fz 2 AKIAH5IE AKI HERHE BRI ERALE R K (F+s)

Table 2 Comparison of baseline laboratory parameters between AKI group and non—-AKI group

205 % Hey ( wmol/L) BUN (mmol/L) UA (pmol/.)  TC (mmol/L) TG (mmol/L)  HDL (mmol/L) LDL ( mmol/L)
AKI 21 150 22.61 +11.86 9.21£5.70 378.0 = 144.3 477 +1.49 1.62+1.34 1.15+0.34 3.04%1.19
EAKI4 1052 17.09 +9.48 6.09 +2.69 330.1£99.9 481+1.17 1.61+1.10 114+ 1.10 3.09 +0.95
18 5.451 6.613 3.927 0.316 0.109 0.168 0.512
P1E <0.001 <0.001 <0.001 0.753 0.913 0.866 0.609

1 Hey= [AEBEERR, BUN= JREA, UA= R, TC= SRR, TG= =BtH¥, HDL= &% EEE N, LDL= % ERE A,



+3294+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

N, Hey BFHE 1 wmol/L, AIS J&5 &z AKI f4 XU 8

(OR=1.035) ; YENIAR GRS, FAFIHE A HHey

B Hey 1E7 3 &4 AKLRBS G COR (5505124 1.770
2.927) .

GG IR, TR E R AT i R i 2R i

Hey XA mIIUR . AERRAS . HliZE i s i ATS S8 &4

AKI FI52 I Y TR R i R B 2%, $27KR Hey

£ 3 AISEEA AKIEMFZE P HREE Logistic [MIH 5047

Table 3 Univariate Logistic regression analysis of factors associated with

AKT after AIS

J i” /& e e
| FLL Bl Wald b pgy 95%CI

ES S Y )
PES CLLRYERSIR) -0377 0176 4595 0032 0.686
AR 0.022 0008 8011 0032 1.022

WA CLATCIAR o
hER)

T (LTS
hER)

FIE (UG I
WER)

HEFRA ( DATCHE PR A
FBHR)

TOM (AT LR
KB

iR i s C LATERR
RS )
LDREBE (UELR
HEhBH)

JigAE 2 (L) LAA HBH)

(0486, 0.968)
(1.007, 1.038)

0209 0175 1417 0234 1232 (0874, 1.738)

-0511 0230 4917 0027 0600 (0382, 0.942)
0.196 0203 0931 0334 1217 (0817, 1.812)
-0.137 0.189 0526 0468 0872  (0.602, 1.262)
-0.002 0.197 <0.001 0991 0998 (0.678, 1.469)
0228 0.181 1593 0207 1256  (0.882, 1.789)

0355 0242 2140 0.144 1425 (0886, 2.292)

SAA -0.116 0307 0.143 0706 0.890  (0.488, 1.625)
CE -0566 0312 3301 0069 0568 (0.308, 1.046)
SOE 0472 0336 1971 0.160 1.603 (0.829, 3.100)
SUE -0.805 1072 0563 0453 0447  (0.055, 3.658)
B NIHSS P43 0.094 0012 66288 <0.001 1.098 (1.074, 1.123)
Hey 0.043  0.007 36746 <0.001 1.044 (1.030, 1.059)
BUN 0212 0025 71207 <0.001 1236 (1.177, 1.298)
UA 0.004 0.001 25085 <0.001 1.004 (1.002, 1.005)
TC -0.028 0073 0.143 0705 0973 (0.844, 1.122)
TG 0.008 0076 0012 0913 1.008 (0869, 1.170)
HDL 0.048 0284 0.028 0866 1.049 (0.601, 1.830)
LDL -0.055 0.090 0367 0545 0947 (0.794, 1.130)
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it

HETXS T Hey Fh5 B 05 & A AR DCHL] AR 58
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B AR AR R SRR s R 2 —, Rk i
TEICIRER . Hey i ZORAAR iR 428 18 BB R A i i |
LRLATE A S AR AR T RE IR AT, DNITTIFS I i 5 A
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A PN T S BRI e e 0 4 B A S
ZHANG % "2 (e fr P 375 00 HHey KRB b & 31
HHey A F#AK S 4140 3 WA OC 3 R 1% G i 7% 5t [H - EB
FRIL, HE— LA S0 ARRRES , BN
FREEEYIBT R RE ST R I, DA R B4R O AP LA AR S %
5, (3) HFTEE o AHOCH N KR — S AL A LA B PT 7E
HHey 19473 FAE— @ FEEE FARIE, Jlb— A A n A4
G, SN BT REREAT , ] Sk A s FET
BT 5 A B 00 I o B ke 1 () S
FN AL EAE Hey SECE B le E E2/EH . 4
BLIAAE T 55 Hey IRASHT, 85 SERE G SO AH DG %
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