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(# ZE] BH SPRETE S EBREE N BI(HMGBL) FLARERE & 4 KK F 8 (MFG-E8) I EK C
(CysC) K- 5.0 e e B A 5 2 B 405 (AKD) RARIAHOCHE . ik 1EEX 2020 4F 3 —2022 4F 2 A E#EFR
KB AL 5t 2 0T B B O IE SR 70 IR RS B 4 R 3 184 451, o R )5 e A= AKT R85 90 BIFE R BIFT4 , R G R &
A AKT K 94 BIVE T REAH o SR FHREEDG S W BRH e A 2 2 R 17 I 7% HMGB1 \MFG-E8 | CysC 7K F- ; Pearson i 43 7
AT Il HMGBL \MFG-E8 CysC /K55 DI BEFE 47 W AH 5G4 5 2 [N Z Logistic [543 H7 5% 0o JUEJE A5 B 36 R 5 AKT
RAERER K E ; Z0E TAERHME M ZE (ROC) AT RT3 HMGBL \MFG-E8  CysC 7K X0 EREAR B 4 R J5 AKT &
AT, ER S EA L, PR A LEF (SCr) (Il /R % A ( BUN) (il JRER (SUA) \24 h JRAE AR HT LI
HMGB1 . CysC 7K F-FF 55 (/P =60. 868/ <0. 001 ,23. 771/ < 0. 001 8. 500/ <0. 001 ,17. 053/ < 0. 001 ,20. 989/ < 0. 001 ,
15.734/ <0.001) , A& [ (Alb) KA MFG-E8 /K&K (1/P =24. 141/ <0. 001 ,19. 624/ <0.001 ) ; 5 AKI Wi
ZH . EE AKT WE 26 | FBE AKT 26 R BT i i HMGBI | CysC 7K P 4R IR F+ &5, MFG-E8 /K VK IR &AL ( F/P =
72.558/ <0.001 34.859/ <0.001 40.175/ <0.001) , AH{iiMiiE HMGB1 ,CysC 55 SCr . BUN SUA .24 h FR7E [ 5 IEAH
%, 5 Alb EHAHE(HMGBI . /P = 0. 515/ <0. 001 ,0. 597/ < 0. 001 .0. 365/0. 021 ,0. 474/0. 009 , — 0. 505/ < 0. 001 ;
CysC:r/P =0.5%/ <0.001 0. 553/ <0. 001 ,0. 414/0. 013 0. 482/0. 006, — 0. 591/ < 0. 001 ) ; AR §ff IfiL. & MFG-E8 5SCr BUN ,
SUA 24 hfRE 2 A, 5 Alb S IFAHSE (/P = -0.684/ <0.001, —0.529/ <0.001, —0.423/0. 010, —0. 530/ <0. 001 ,
0.577/ <0.001) ;SCr .BUN ,SUA 24 h R 1 .HMGB1 CysC 57K, Alb MFG-E8 Ik /K 200 I B 40 R J5 AKT &4
HIfER 2 [ OR(95% CI) =2.351(1.255 ~4.401) 2.136(1.163 ~3.922) 2.413(1.276 ~4.562) .2.510(1.301 ~
4.840) 2.550(1.309 ~4.965) .2.551 (1.433 ~4.539) 1.949 (1. 082 ~3.509) .2.912(1. 614 ~5.253) ] ; R#ij If.7F
HMGBI1 MFG-E8 ,CysC F = 35 Bk & T I0C JE 36 J 2 4e R S5 AKT &4 i #h 28 T T AL (AUC) 4351 24 0. 866.,0. 804,
0.776.0.928 , 5 MFG-E8 CysC MU TN L4, = B4 Wil i AUC 555 (Z/P =3. 144/0. 002 3. 691/ <0.001) , 4
i ARATIM I HMGBL \MFG-E8 CysC /K- 5.0 IR B AR S5 AKL & A % DIHH G, =545 AT BeAE O IE I I 2 5 R
J& AKIL &AL B8 47
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[ Abstract] Objective To analyze the correlation between preoperative serum high mobility group box protein Bl
(HMGBI), milk fat globule epidermal growth factor 8 (MFG-E8) and cystatin C (CysC) levels and the occurrence of acute kid-
ney injury (AKI) after heart valve replacement.Methods From March 2020 to February 2022, 184 patients with heart valve
replacement in the Department of Cardiac Surgery of Beijing Anzhen Hospital Affiliated to Capital Medical University were
selected. Among them, 90 patients with postoperative AKI were selected as the research group, and 94 patients without

postoperative AKI were selected as the research group. control group. Preoperative serum HMGB1, MFG-E8, CysC levels in
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both groups were detected by enzyme-linked immunosorbent assay; Pearson method was used to analyze the correlation
between preoperative serum HMGB1, MFG-E8, CysC levels and renal function indexes; multivariate Logistic regression anal-
ysis Risk factors of AKI after valve replacement; receiver operating characteristic curve (ROC) analysis of the predictive val-
ue of preoperative serum HMGBI, MFG-E8 and CysC levels for AKI after heart valve replacement.Results Compared with
the control group, serum creatinine (SCr), blood urea nitrogen (BUN), blood uric acid (SUA), 24-hour urine protein, preopera-
tive serum HMGBI, CysC levels in the study group increased, albumin (Alb), preoperative serum Decreased MFG-E8 levels
(#/P=60.868/ <0.001, 23.771/ <0.001, 8.500/ <0.001, 17.053/ <0.001, 20.989/ <0.001, 15.734/ <0.001, 24.141/ < 0.001, 19.624/ <
0.001); The preoperative serum HMGBI and CysC levels in mild AKI subgroup, moderate AKI subgroup and severe AKI
subgroup increased in turn, while MFG-E8 level decreased in turn (F/P =72.558/ <0.001, 34.859/ <0.001,40.175 / <0.001). Pre-
operative serum HMGBI and CysC were positively correlated with SCr, BUN, SUA, and 24 h urinary protein, and negatively
correlated with Alb (HMGBI1: /P =0.515/ <0.001, 0597/ <0.001, 0.365/0.021, 0.474/0.009, —0.505/ <0.001; CysC: #P=0594/ <
0.001, 0.553/ <0.001, 0414/0.013, 0.482/0.006, —0.591/ <0.001); preoperative serum MFG-E8 and SCr, BUN, SUA, 24 h urinary
protein was negatively correlated with Alb (/P = —0.684/ <0.001, -0.529/<0.001, -0423/0.010, —0.530/ <0.001, 0.577/ <
0.001); SCr, BUN, High levels of SUA, 24-hour urine protein, HMGBI and CysC, and low levels of Alb and MFG-ES are risk
factors for AKI after heart valve replacement [ OR(95% CI) =2.351(1255 —4.401),2.136(1.163 —4.401)3.922)2 413(1276 — 4.562),
25101301 —4.840),2.550(1.309 — 4.965),2.551(1.433 — 4.539),1.949(1.082 — 3.509),2.912(1.614 — 5.253)];preoperative serum
HMGBI The area under the curve (AUC) of MFG-E8, CysC and the three combined to predict the occurrence of AKI after
heart valve replacement were 0.866, 0.804, 0.776 and 0.928, respectively. Compared with MFG-E8 and CysC alone, the com-
bined prediction of the three Higher AUC (Z/P =3.144/0.002, 3.691/ <0.001). Conclusion Preoperative serum HMGBI1, MFG-
E8 and CysC levels are closely related to the occurrence of AKI after heart valve replacement, and the three may be used as
predictors of AKI after heart valve replacement.

[ Key words] Acute kidney injury; Heart valve replacement; High mobility group protein Bl; Milk fat globule-epider-
mal growth factor 8; Cystatin C; Correlation
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Tab.1  Comparison of clinical data between control group and
study group
. H (X: iﬁﬂ) (bnﬁii;(?) X T P
B2 () 49/45 50/40 0.217 0.641
FR (x£5,%) 57.41 £8.79 57.23 £8.59 0.140 0.888
BERFEH[B1(%)]  31(32.98)  40(44.44) 2.551 0.110
RS [ (% ) ] 34(36.17) 39(43.33) 0.968 0.321

FARM A (% +5,min) 88.96£25.02 90.13+25.11 0.317 0.752
BMI(% +s5,ke/m?)  22.43+ 5.61 23.01+ 4.98 0.740 0.460
TC(% +s5,mmol/L) 436+ 1.32 4.67= 1.41 1.540 0.125
TG (& + s, mmol/L) 1.61+ 0.30 1.70+ 0.35 1.875 0.062
HDL-C(% +s,mmol/L) 2.34% 0.41 2.38% 0.36 0.702 0.484
LDL-C(% +s,mmol/L) 2.65+ 0.62 2.69+ 0.64 0.431 0.667
SCr(% +s,mol/L) 65.49 £11.23 185.56 =15.30 60.868 <0.001
BUN(Z +s,mmol/L)  4.25= 1.44 14.24z 3.80 23.771 <0.001
Alb(x £5,2/L) 35.12+ 4.51 20.15= 3.86 24.141 <0.001
SUA(x +s,mmol/L)  3.39% 1.04 5.36+ 1.98 8.500 <0.001
U h [FEA(xs,e/kg) 0.31+ 0.08 2.32= 1.14 17.053 <0.001

B (2) HEBRPRME : OA 181 B R 5 s @A I M
e s QAR A AR ME AT E
1.3 ARA7IME HMGB1 \MFG-E8 CysC KA A
HERAE A BE S IEF KL 5 ml, 78 %0 T B0 4R
M3, BT - 80°C VKA sl o SR FH T K f 728 W 3k
(ELISA ) | % Ifil 3% HMGBI1 . MFG-E8 . CysC 7K F;
HMGB1 7] & . MFG-E8 i) & 3414 [ 3 5 R&D 2
A), CysC i & B %[GR, 748 4 B0 &
VLB THRAE
1.4 SEiteedrik SR SPSS 25. 0 Bk 4F it 17 854 Ak
B, TR R (% ) o, AL BCR A X
K s FF G IEA AT E ORI x £5 27,2 A [R] LA
K H ¢ K5, Z2 20 18] AR P B 2 5 25 0 i, it — 2P
PP LG 84T SNK-g K5 56 5 Pearson 12 43 7 AR Hij Il V&
HMGBI1 \MFG-E8 | CysC 7KF-5 5 Uy i #H G 2
% Logistic [AIH 534752 O I AR A5 & 400 R J5 AKT &A=
M fa e R &R 5 5208 TAEFRAE 2 (ROC) 43 A AR i I
7% HMGB1 ,MFG-E8 | CysC 7K - X .o [ 30 JI 8 4 R 5
AKI ARy 0 g8, th 4 S AL (AUC) FhicR H Z
ke, P <0.05 AERAGIEE X,
2 # R
2.1 2 HAARFGIL HMGB1 \MFG-E8 , CysC 7K [ #%
55X BRAH LA, W97 40 - A5 R T I HMGBL | CysC
KT, MFG-E8 KRR (P <0.01) , W3 2,
2.2 N[ 43 B9 21 18] R A O HMGB1 | MFG-ES |
CysC/KF Hed 428 AKI W4 3 AKT P 4 | &
AKI 20 A i 1 7% HMGBI | CysC 7K AR K I, 1

MFG-E8 7K - BEAR (P ¥ <0.01) , W3 3,

2.3 RFifIE HMGBI . MFG-E8  CysC 7K F- 5 SCr,
BUN SUA .Alb 24 h JREH WA LS Pearson
FHIC AT T 45 5 B, R AT I HMGB1 , CysC 5 SCr,
BUN SUA 24 h JREH R IEM K, 5 Alb 2 7 A%
(P <0.01) ; RFIfiL7E MFG-E8 5 SCr BUN .SUA 24 h
JREFIEAANDE, 5 Alb EIEAMHIE(P <0.01) , WL 4,

F£2 2 4ARFIMIE HMGB1 MFG-E8 CysC /K LLE  (x+s)
Tab.2 Preoperative serum levels of HMGB1, MFG-E8 and CysC

between the two groups

4 W #i%  HMGBl(ng/L)  MFG-E8(ng/L) CysC(mg/L)
XTHEZL 94 7.53+2.24  579.55+89.45 0.96 £0.31
WhgEe 90 15.16 £2.68  350.92£66.34 1.99 +0.55
1 20.989 19.624 15.734
P {H <0.001 <0.001 <0.001

11 : HMGBI. il # R 11 BL; MFG-E8. ZLIRIRE KK T 8
CysC. B C

£33 WAL RERE AKTBF AR ML HMGBL |
MFG-E8 .CysC /KFHhEE  (z=5)
Tab.3 Preoperative serum HMGB1, MFG-E8 and CysC levels of
patients with different severity of AKI in the study

group compared

4 % % HMGBI(ng/L) MFG-E8(ng/L) CysC(mg/L)
R AKT W41 45 12.132.32  402.34+72.51 1.53+0.33
hEEAKITF4 25 16.08 £2.56  346.22 +68.06 2.10 0.56
T AKT W4 20 20.83+3.64  241.10+50.31 2.89 +1.03

F 72.558 40.175 34.859
P i <0.001 <0.001 <0.001

1 : HMGBI. il B R G (1 Bl ; MFG-E8. ZLIRPRE R £ KK+ 8
CysC. Bt C

£ 4 ARl HMGB1 \MFG-E8 CysC /K5 SCr BUN SUA |

Alb 24 h JREE H BIAHSEE 73
Tab.4 Correlation analysis of preoperative serum HMGB1, MFG-
E8, CysC levels with SCr, BUN, SUA, Alb, 24 h

urine protein

% H HMGBI MFG-E8 CysC

) i P i P i P{E
SCr 0.515 <0.001 -0.684 <0.001 0.594 <0.001
BUN 0.597 <0.001 -0.529 <0.001 0.553 <0.001

SUA 0.365 0.021 -0.423 0.010 0.414 0.013
Alb -0.505 <0.001 0.577 <0.001 -0.591 <0.001
24 h JREEH  0.474 0.009 -0.530 <0.001 0.482 0.006

L :HMGBI. RyiL B K& [ B1; MFG-E8. FLIRERR K AR K K 1 85
CysC. PEmZ C

2.4 ZPRK Logistic [A1JA 70K 520 O AR E AR 5
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AKL RAMER R ZR B BT O NI RR & A 5 2
5k AKLAE g R 28 42, A SCr BUN \SUA 24 h JR7E
[ .Alb HMGB1 \MFG-E8 . CysC 7K -AE Hy [ 25 & 47
Z [N Logistic [a] 90 #, 453 78 SCr,BUN,SUA |
24 h JRE&E [ .HMGB1 ,CysC 757K, Alb \MFG-E8 fik 7k
IR M) R O IR 45 R 5 AKT AR 1 fa s A
#(P<0.05), 035,
2.5 ARAiIMEE HMGB1 MFG-ES8 |, CysC 7K %00 JIiE 1
PEE A G R A AKL BTN E ROC i Ze4s R
7N, RHET I HMGB1 \MFG-E8 | CysC K = 3 Bk 4 Tt il
O EHRERSE 5 R J5 AKT & 42 19 AUC 4351124 0. 866
0.804.0.776 0. 928 ; 5 HMGB1 Buph #ijl b4k, =%
IBCA FIUILC AR B R J5 AKT & 2B AUC 22 5%
it L (P >0.05) ; 5 MFG-E8  CysC .l f50l] L1,
B, WA T AR B 4R 5 AKT &A= AUC
T (Z/P = 3. 144/0. 002, 3. 691/ < 0. 001 ), I, &
6.1,
33 i

HMGBI J& —Fp i RIK 5, I A6 T EL A% 40l
WL AR fF HMGBL K 43, v i — 2 s R vk
BN, A5, HMGBL fE AKT A4 & et fep B
A R T BRI E R W,
HMGBI FEMEEEAE & JF AKL B 135 o 7% & Rk,
HARIR /K AT Bz e 28 35 g 1 ™ R B R S 1 O
MFG-E8 & —FCERRMEREE 1, JLPAATE TAUAEA

1.0
P
0.8r |
i
0.6
- |
s ||
E 4l HMGB1
— MFG-E8
| — CysC
0.2 =HBE
— BHL

0 0.2 0.4 0.6 0.8 1.0
LA 5

B 1 ORAGIME HMGBL \MFG-E8 | CysC 7K - F O HE ¢ it 5
B 5 % AKT ) ROC ik

Fig.1 ROC curve of preoperative serum HMGB1, MFG-E8 and

CysC levels in predicting the occurrence of AKI after heart

valve replacement

WE R BRI E A R R
W ih U B 5T R W, MR S JF AKL R T
MFG-E8 7K F-B] i 1% T~ Jie 8 i AR A& 4E AKT /) (8%, A
HOKP-BE AKT f im0 15 AR, 7T 4 R PEA Ik B0 & 5F
AKT g5 1% 7™ 5 B2 B A 4 Ao CysC i 120 23
PR, S —FhAE L R A, 7T @ 22 B /N R E
5 AN B /NER T U8 A A R R SR
SEORIESE SR, AKT 4330 1 B B LT CysC /K

RS IO ERASS AKL R A2 KR Logistic [mH 53

Tab.5 Multivariate logistic regression analysis of AKI after heart valve replacement surgery

Z s B1i SE i Wald {i PE OR {H 95% CI
SCr &K 0.854 0.322 7.136 0.007 2.351 1.255 ~4.401
BUN &7k 0.759 0.314 5.993 0.014 2.136 1.163 ~3.922
SUA #KF 0.881 0.325 7.346 0.006 2.413 1.276 ~4.562
24 h JREEATE K 0.920 0.335 7.546 0.006 2.510 1.301 ~4.840
Alb K 0.667 0.298 4.948 0.026 1.949 1.082 ~3.509
HMGBI 7K 0.936 0.341 7.580 0.005 2.550 1.309 ~4.965
MFG-E8 ik /K- 1.069 0.301 12. 609 0.000 2.912 1.614 ~5.253
CysC &7k 0.936 0.294 10. 146 0.001 2.551 1.433 ~4.539

1 HMGBL. mil 8 A 11 Bl ; MFG-ES. FLARERK Sz 4= KB T 85 CysC. MR C

R 6 RHEIMLEE HMGBL MFG-E8 | CysC 7Koo HIE AR i #e A A2 2E AKT ) TR (L

Tab.6 Preoperative serum HMGB1, MFG-E8 and CysC levels in the predictive value of AKI after heart valve replacement

By HME AUC 95% CI RS R R EL
1% HMGBI 10.08 ng/L 0. 866 0.813 ~0.920 0.856 0.755 0.611
1iiL 3% MFG-E8 468.83 ng/L 0. 804 0.737 ~0. 871 0. 800 0.767 0.567
ML CysC 1.50 mg/L 0.776 0.706 ~0. 847 0.711 0.851 0.562
=HPA — 0.928 0.889 ~0.967 0.956 0.745 0.701

TE:HMGBL. @il B 11 Bl MFG-ES. FLARERK S L KA T 85 CysC. JEHIER C
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CysC /K F 5 ¥ Ty fig 48 b A1 ¢, if — 22 59 UF I %
HMGB1 \MFG-E8 .CysC FIfig 5 AKI ()% 4 %

RS IE Bos , ARAT I HMGB1 \MFG-E8 | CysC
TP 37 AT Ay T 0 JUE R JES  d R Ji5 & A AKT Y 45
i, H =35 6 G T 0 JUE 9 5 e R S AKT & AR 1
AUC 55 3R AR L7H HMGB1 \MFG-E8 , CysC %L
JIERERE 5 45 AR S5 AKT 1) % AE AT B 1) U AN B, i
=T R T o U R S e R S AKT 2 A= 1 75 0
e 5 S, AR AT W AR E I v HMGBI1 | MFG-E8 |
CysC/K -, 24 B 2 R uj 1% HMGB1 = 10. 08 ng/L,
MFG-E8 <468. 83 ng/L . CysC=1.50 mg/L B} 5 5 760>
FFIRER B 3R J5 A AKL, Z R % Logistic [8] 9434
7R, RHETIIIE HMGB1  CysC 57K F & MFG-E8 /K
PRSI R e R 5 AKT & AR U fE R & 18
7~ HMGB1 \MFG-ES8 | CysC R = Sy FU il .0 JIE ¢ 5 5 46t
ARJG AKT &4 B A RLFE xR o

25 LTk, RET IS HMGB1 \MFG-E8 , CysC 7k -
SO E AR G AKL & ARSI G, =H A T B
YRR O I 8 e R S5 AKT & AR U S bR AR K
P RBEA G, N DI 5T 0 £ BE 1 — 0 R 56 E A i

FEER
il g 32 T A3 11 7 A 2 i i
1E & Rk A

MR i BT T O 2, IR O, SR T A2, 18 SO HR
Bk S M R, o TS e B SO B
JEBF Tt B, PORME AR B 10 SUB B e AT e it 0
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