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Predictive value of nomogram model combined with NGAL and Cys-C in the progression
free survival rate of patients with coronary heart disease after PCI"
WEI Yan ,HE Tao” ,HU Lijun

Department of Cardiology ,Jianghan Oilfield General Hospital ,Qianjiang s Hubei 433124 ,China

Abstract: Objective To establish a nomogram model combined with neutrophil gelatinase-associated li-
pocalin (NGAL) and cystatin C (Cys-C) to predict the progression free survival rate of patients with coronary
heart disease after percutaneous coronary intervention (PCI) ,and to verify the predictive value of this model.
Methods 161 patients with coronary heart disease who underwent PCI in a hospital from January 2018 to Jan-
uary 2021 were included. They were divided into MACE group and non-MACE group according to whether
there were cardiovascular adverse events (MACE) within one year after PCI. The general clinical data and
NGAL and Cys-C levels after PCI of the two groups were compared. The meaningful indicators in univariate a-
nalysis were substituted into Cox risk regression model for multivariate analysis to obtain independent predic-
tors of MACE in coronary heart disease patients one year after PCI. The correlation between NGAL and Cys-
C and MACE in patients with coronary heart disease 1 year after PCI was emphatically analyzed. The nomo-
gram model for predicting the progression free survival rate of patients with coronary heart disease after PCI
was established,and the nomogram was drawn with R software. Bootstrap method and calibration curve were
used to verify the nomogram model. Results Multivariate analysis showed that diabetes, multivessel disease,
NGAL and Cys-C were independent predictors of 1-year adverse cardiovascular events of patients with coro-
nary heart disease after PCI (P<C0. 05). Based on 4 independent predictors and their impact weights,a nomo-
gram model was established to predict progression free survival rate of patients with coronary heart disease af-

ter PCI, and nomogram was drawn. The discrimination evaluation index C-index of nomogram model was
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0.798 (95%CI :0.712—0. 883). The results of goodness of fit (H-L) test showed that the mean of the predic-

ted value of 3-month,6month and 12-month progression free survival rate of patients after operation in each

group was in good agreement with the actual observation value (P >>0. 05). Conclusion The nomogram model

established in this study combined with NGAL and Cys-C to predict the progression free survival rate of pa-

tients with coronary heart disease after PCI has high predictive value.

Key words: neutrophil gelatinase-associated lipocalin;

disease

SO R AR W W2 — . JF AL E
U BRI S0 o 1Y) R R T . 3R R A e O
TR K M IX L & R B A B AR R
H i B 2 B2 97 B0R B9 0F 2 F R R, 22 B2 et IR 3 ik A
BT (PCD AR 3z W F 5 0 IR 97 . PCT R B
FIRIT G /I LI R AR 2 A R A, B R
78 ol P FE 1 et R 3l ik i 45 . = T S ek K i O A ek
SO LA I AT 2% i BB 35 0 JUL B ot AR L 4 v R 3 A
TR AVEAA Y . (T 0 R M AR I A
K I FLIR B 2B e I B R A 22 o . R
PCI RJ5 FZA RO IS F 4 (MACE) 1) & A 8
B A BRST RGE A F a UL T | ot A R 4 i
Jiz il A 56 i R iz 3% R 1 (NGAL) # I # BE 0 & C
(Cys-O) X F 2 W PCI A J5 & 5 71 B s B AT 3 = 19 1l
RMESS . B5 PCI RJ5 %t MACE Y H 5¢ 1 #F
GEAR WAH GRS . AHF 5T 38 o 4R 1F NGAL, Cys-C X 5
L R PCT AR J5 & 4= MACE #0891 45 5 7
ST A 56 B 2 PR AR T e 0 S8R 3 PCT AR S5 9 1
o JAE AR B AE R PR T T AR A it 3 AT e O i A8
# PCI AJ5 MACE &A= 2Lk 4 . SREI T,
1 BREFE
1.1 — %R 49 A 2018 4F 1 H & 2021 4F 1 I 4F
ARBEAT PCTAR B 0o & 161 4], b 55 9% 102 4]
(63.35%) .2k 59 1] (36. 65%) AEW 36 ~67 % ,F
¥j(54.26+£5.24) %, 161 Bl # % PCI RJ5F 1 4N
BB &4 MACE 43 MACE 4 35 il #1139k MACE 41
126 B, 9 AARUE . (1) BHERIZ W R 50000 5 (2) 7548 B
HIKHEEZ PCLIAYT ; (D B DIREIE 5 (4) Jo ™ & [l
R L AE; (5 RJFFEM 1 AFEBEVT. HEBRARE. (D)
B HEAE MR 5 (2) A FF 7 F 0 JIE IR A0 L 5
) A F0 F 52 5 (4) A I 7™ IO X H B e R R
I 5 (5) A F 2RI YL 1
1.2 Fik
1.2.1 NGAL fil Cys-C Ke 535 Frfs & F PCI
RFEXHERFEBRETHEBM 5 mL,15 min N
PEAT B L BUML TS 6677 T — 80 °C vKAH A7 AR A
SR P Tt 3K B 23 W o 3 A2 0 M 3 NG AL 7KL ik 5] &
Bi A S RE&D 23 F) L A% 4% BRI & 1 B A3 ik 47
B R B LG HUNME . SR S 9 R B bk vk
R 1L Cys-C 7K 350 & A 8 H P A A,
1.2.2 BORMRESBEYT YA BE RIS MBI ORI

cystatin C; nomogram model; coronary heart

RN NG =y O A N @ T N = | DA < N N -
M= mEEREA.AEN L8 KEEIEE
M2 W28 150, LA & PCI RJG NGAL, Cys-C 7K
o A EE T PCIARJEMV 14,8 3 A2 R
1 IEE 1 FENERE MACE & 45 M. [/ PCI
FARZHZE MACE K4z H Ry 8B & 15 ok e 4 17
H1 . MACE L35 0 JEPE PR B &0 LR BE 7T 5 0 &
IR Wk O AR AR L0 T R R AR T O S AR B ki
ia %,

1.3 SEiF#ab s SR SPSS26. 0 Ge it #4-F R 4k
(4. 2.1 Mac WO X B #4753 H1 . TH TR, = £ 5
FER L THECTER U B 88 R 7R, ROC i £k 4 #3515
NGAL J Cys-C #5005 /35 PCI R J5 1 4F kKA
MACE (B2 Widkom ¢ A0 E X7 K56 L 55 P 4 I
PRGERL X I A7 46 br e E 47 B ZE Cox 1104 43 #1 , %
B ZE B A B SRR AR A Cox KUK 1] 15 452 7Y
AT Z &K 53 B, KA 2k 7 T 00 48 A K o] 09 2R 5, AR
55 270 2 1 e BRI A 4 ik 7 TN DR 2 ) R i A B N 4
AN ST T 4 B AT 43, ST B0 ek O s fRE PC
AR5 95 1 TG 10 R A A7 R B 26 R AL 5 1 A R AR F
ol BN . LA Bl R TR R o il £ AT 51 £k IR
BT (1 P9 &R 3 UE  TH 53 X 43 BE PP 8 4w C 48 %L, Ol
i A A BE CH-L) A8 56 DF i 700 0 A5 78 1) 4 o BE 77 .
P<0.05 RARERAGIFE X,

2 % e

2.1 PHABAE IR TR AL 161 £ 5k 0 95 £ &
Ak ST Bedfm RO ILRESE 36 6], 2pEdE ST Bidh i
RLOWUREZE 18 ] L B s A0 480 85 fil L AN & s A4 0
Ze0E 22 B, A B EY PCI RJGREDT 1 4E, HA R
3.6.12 A H RBVR G JCIE e A A7 23R 40 5 Ry 94. 67 % .
86.13%.78.26% , MACE ZH4E#4 . 5 2 [b ) 0 bR o
G /) il ARE R E 2 S0OR AR G/ B He il
NGAL % ] Cys-C 1% ke 411 B 2 & T3 MACE
M, %98 G % E L (P<<0.05), Hr NGAL &
Cys-C 2200y 20 241 5H 9 ROC il 28 43 #r 35 45 1 75000
OB PCI ARG 14 &4 MACE ) 5 12 B
M. WL,

2.2 HWE.OEEE PCI ARG 1 4E %4 MACE (1)
BRI ZE Cox MIH4M M LLE D HE PCLARJS 1 4F
KM MACE K H TG e A= 77 it fal 1 S TR A o, DL 3R 1
WA I PR B REA A AR B LR Cox 1105 20 #7745 5%



. 726 ¢ ] A g [

ZeE 202343 H#% 44 %% 68 Int J Lab Med,March 2023, Vol. 44,No. 6

R AR PR R DR AR IR L 2 SRR

NGAL K Cys-C 7 1~ 45 %ﬁﬁil%ﬁ*ﬁ*ﬁéﬁifr%
B HRRX 7 AR R T RE S DR B PCT ARG 1
A KM MACE 778 — 32 26 (P <20, 05) . fif Hi Al 35

o A R R R s AT L IR I
M= L R IR R A A S Ay A O R R
PCI RJ5 1 4E % MACE JEH i AH & (P =>>0. 05),
WL 2.3,

F1 WMAEBEIRKFHILE

MH MACE 4 (n =35 i) 3E MACE 4 (n=126 #5i)  ;/X* P

AEWy (ts, %) 56. 365. 56 52.07+5.15 2.678  0.027
PR/ L on /) 30/5 72/54 3.78  0.045
KGR (= £5 . kg/m”) 23.14+1. 14 22.4341. 06 1.167 0.178
WA S Gt/ 45 om /m) 20/15 64/62 0.765  0.334
P S G2/ A an/n) 18/17 60/ 66 0.784  0.315
wMECE/ A n/n) 28/7 89/37 0.953  0.192
BRI G2/ A /) 27/8 40/86 8.937 0,002
B (= s ommol /1) 6.0241.25 5.9271. 14 0.976  0.192
Hil =HE @ +s  mmol/L) 2.92+0. 43 2.84+0, 52 0.754 0,342
IR NG A (2 £5 smmol /L) 1.3240. 22 1.0540. 24 3.897  <C0.001
NS A (s ,mmol/ 1) 0.77+0.11 0.82+0.13 0.865  0.235
PSR £5, 20 51.1143.87 52.42+4. 45 1.056  0.182
ZIL T/ an/n) 28/7 36/90 7.233  0.009
NGAL il le Bl (NGAL=2. 65 mg/ L {514/ NGAL <2. 65 mg/L fi%t.n/n) 26/9 56/70 5654  0.028
Cys-C Bl (Cys-C=3. 74 mg/ L 1%/ Cys-C<<3. 74 mg/L 1% n/n) 25/10 58/68 5.235  0.031

*2 BEEEiHASHE
F A5 2 i 2 Tk L 175 1L
AR SRS FebrE
P51 TR B=1.%&=0
(LCIEEE S PR
TR TR E=1,%=0
PRI TR ZE=1.%=0
5 10 TN R R=1.7=0
PRI TR JE=1,%=0
S JIE ] SR AR i PR E
Hh =T e S bR AE
R EIRE D ES L& BN
R E N LA R SEBRAE
Vit E - (1 S QIS 24 R i bR E
ES 2 L Gy RE=1.75=0
NGAL=2. 65 mg/L B # =1,
NGAL SRR NGAL<2. 65 Ingg//L ,%j:f:o
Gyt R ((Y;iiz .7744 n;gg//lf,‘Zizlo’
2.3 mE LW B FE PCI ARG 14 % £ MACE 1)

Z K% Cox MIAAH  LId.OREE PCI ARG 1 4F
k4 MACE K H Jo ik & A A7 i [a] 4 o PR AR &, o o
HWESN A ST EE X WIERE AT ERAZL
HZE Cox EUﬂ*ﬁﬁ!am%Emv*fﬁﬁéﬁ Z A

NGAL.Cys-C g3 mi .0 & PCIARJF 1 ﬁEZiCjﬁ

MACE #4237 #0048 F5 (P <<0. 05), Hif NAGL=
2.65 mg/L ¥ PCI RJ5 1 4F %4 MACE A9 UK J&
NAGL<C2.65 mg/L B # ¥ 2.345 f5 (HR = 2. 345,
95%CI:1. 165 ~6. 256; P =0. 012), Cys-C=>3.74
mg/L B # PCI RJ5 1 4 %4 MACE B R E &
Cys-C<<3.74 mg/L &M 1. 567 5 (HR = 1. 567,

95%CI:1.089~3.145; P =0.028), WL 4,
x3 BmELEEE PCIRE 1 £454% MACElWEBEREE
Cox @134

[ A8 8 SE P HR 95%CI
AR 0.662 0.335 0.032 1.724 1.214~2.366
5 0.789  0.412  0.025 2.245 1.652~6. 267
Wl PR 1.267  0.472 <C0.001  4.262 1.245~9.677
RHRENRENH  0.865  0.267  0.007 2,457 1.311~4.567
ES Xk 1.728  0.654 <C0.001  6.156 2.178~17.836
NGAL 1.233  0.622 0.005 4.123 1.753~8.245
CysC 0.998  0.445  0.007  2.689 1.236~6.245

2.4 PV EIBIRIAGHENT AR 1) £ PR BRI 4
DAURIBSES:E AR e QT VS B S ORG RS20 Va1
FEPRHEAT IR SY RE 4 A2 S7 00 D] 3 A 45 20 A i 45 21
FEAHEFERS G V23 o BP0 455 & A I ) R Ak
W2 XS L At S T80 5 g A %PCI?RFS 6.12

™A %ﬁ%ifﬁéﬁﬁﬂ%@&ﬁuﬁ id R B
IS NE!
Eﬁﬁﬁ%s’zﬁ&NGAL K Cys-C K& 45



2 7u -

Ff'ﬁﬁgﬁ\[%—?‘ﬂim

2023 4F 3 A% 44 %% 6 41 Int ] Lab Med,March 2023, Vol. 44,No. 6

o 727 -

B HEAT RE AL 2 il — 2% B o BOE B9 B2k DL SE 4% B
00 728 ko IO ) 3 R 4 A T A Y B R E A

WoR BHEFE ARG 3.6.12 A W15 Jo it B A fF %
PO AF 4 249 {855 S B WL {ELAF & B R4 (P =>0. 05).,

BN R R B R FLRIEAH — 5 EYE WE 2~4,
F3INMALHBAEFEZRE 6 A ALHRAEFEE 1240 T4 BEHBLKREEPCIRAE 1 EX4E MACEMSESR
A TGk e A A R ki 45 B 0 R PCT ARG 3. Cox B34 #f
6.12 A~ H it A R mE.1~3 N H 6 A~ H S B SE P HR 95%CI
12 MALHRBAEIFER=MACE 4 R KHTOR  mwe 0.792  0.345 0.021 2.165 1.234~5.345
BE PCIARSE 3.6.12 A MACE &4 R TNAE., % Y hAs 1.337  0.652 <<0.001 5.213 1.765~18.966
2.5 FILEMBARIWMEUE A BRI REARTE R NoaL 0.815 0.413 0.012  2.345 1.165~6.256
B 1000 15 RISV R IEBL (9 X o BEVF A 460 C 46 (o 0.505 0.221 0.028 1.567 1.089~3. 145
BOh 0.798(95% CI:0. 712~0. 883), H-L 45 1 45 5
. 0 10 20 30 40 50 60 70 80 90 100
%A TN () o . 1 1 . . . 1 . 1 1
22.65 mg/L
NGAL . )
<2.65 mg/L
23.74 mg/L
Cys-C r 1
<3.74 mg/L
B
R L !
' 2
&R ' ‘
w
AT RATRMEZIERGP) T T T T T T 1
0 50 100 150 200 250 300
4k r r T r T T T r .
-15 -1.0 -05 0.0 05 1.0 15 20 25
3 H Ik IR A A5 R T T !
0.95 0.90 0.80
64~ H IR A T T T : —
0.95 0.90 0.80 070 0.60 0.50
124H %i&@ﬂi#* r T T T T T T T 1
0.95 0.90 0.80 070 0.60 0.50 0.400.30 0.20
B 1 ATMMBOREE PCIRE IS L2ANANRELHEEEENIIZE
§ | o LULI T W ?I: S i L) L THir T W
//x I/
sl _— ° \\/
: = |
2 8 B 3
i o L&
B g
0.‘80 0.;5 0.|90 0;5 14‘00 OTG OT7 078 OTQ 1T0
EFRTNE EFRMANE
s AR AR IR 52 52 B 2 AT 2 R H9 52 2 R AL 2 5T e 5 2 A 1 B 0 5 2
TSR0 5 0 0 €2 ¢ 0 B 0 5.5 A s S I (L 03 X ] 6 ¢ 5 e (. 6 55 2 S
B 2 NEEZEBTNE MRERE 3NARELHE A 3 FIAEERFATOEEEARE 6 M ABREHERE
EERNKERZE EEENRKERZ



o 728 EfriEF2E 20233 HF 4 %% 63 Int ] Lab Med,March 2023, Vol. 44,No. 6

m LU LLJ w T wiw

1.0

0.8
1

. { /[

SEERUA
07
1

\

117

0f4 OIS ofs 077 0T8 0f9 1?0
EFERMNE
VE 2 R AR 2 L S e S B £k A R S
R 035 K i W €6 < 7 e 5 R S B
B4 JZEEBFNBLOREERE 24 ARELHRE
1R BROR 2
3 i it

Bifi %5 15 97 $ R B9 dE 25 & T, PCT AR 62 5 H il
B I K AE A PR R PSR AR EOH AT 8Tz
TR B IR IT - B PCT AR I R IT 3052 3 8 5 4 i
SRR s 8 AR B SE S LAY S, PCT R 5 £
W &4 MACE, H it PCT F=7K il 5 8 ok 32 211l R T
AP SE

HETHF5E 7R s NGAL, Cys-C 1 LUy B 48 i)
T B PCL AR 5 i 52 57 5 o 20ME B 0 405 1 i
JRFE AR, R A LA 37 3] — 1 1 4 P o A —
FE Y N ORIV B AR 26 B R 41 32 B — s Y 4540 e B
Al S NGAL Ml Cys-C Kt =4 T2 m g /h
RS B Al = 1 = O (A 1 T I o
NGAL Hl Cys-C @5 . AR5 458 BoR. PCT
AJG NGAL.Cys-C 50w B #H PCI ARG 1 F &4
MACE 177 — & M M, s k.0 i % PCL RS
1 4% £ MACE (8 57 W 38 b . #278 PCI R )5
NGAL, Cys-C ] H T 7 il 5 .0 95 B & PCI R J7
MACE W &4 R . I H PCI R J§ NGAL.Cys-C 7K
Sk PCL AR JG MACE g & A2 XU B s ] BE &
M5 PCI RJg NGAL.Cys-C 54 5% RIE RN E
A5 405 L I PN R TR 0 B B R -1 Bk R R4
TEARSENT B A M B ST AR . NGAL, Cys-C %
K55 968 fios AR 7)) FR 2 IE A 58 . NGAL  Cys-C &
Tk FHEOREZ IR LB Bm T RERRE . 5K
FEIRH A EL L 5 23R 0 AR A S Ak T B L K AR
VA 2955 A8 RN 4y SURR A TR 22, 3 fiff PCT AR A $5 1E X B 34
B PCTARIE K E S £, 64 A LRI 9K 850CR AN i
B MG RERSE 4 SRR B B i, i PCT R 5
FRpeAs R B B 4 S, S BRN R 5 OB b am Ae, R Uk,
NGAL.Cys-C & £ ik # PCI R J§ MACE & %

ﬁ%[l%léﬂ .

AR IT 2 E W3k A8 09 4 Ao Sz 100 45
i 25 A HL R i ALEE (IRl A 2R 850 A 2 & 57 T 56 F 1
50 B PCT AR J 95 17 TG o Ji A A7 % 1) 371 28 &) 5t
T, 38 3 ST ) B £ PR R RN AT A5 2 50 s R PCT R
JF 3.6.12 A~ H MACE % A& 509 15000 {8, 28 9 350 56
UE 51 2k 1A Y 1 DX 40 B PE A 48 B C 5 %0k 0. 798
(95%CI:0.712~0. 883) , & /R B Y LA [ 41 [X 4
B A2 W R AE , H-1L S 56t S /i L 200 1 45 3] 4% [ B
A AE 2R TR 5 S B I AE A5 & B R A R ST
F14) 371 2 P 5% 5 LA 58 v 1) 50000 44 1L, A B I R R Ui
AU MACE & f& B85, I35 il 1T A8 OC I8 97 5 it %
R H RJF MACE k4%,

ZE T, ABER 45 S NGAL, Cys-C @57 T H
T 600 BB PCT AR 5 9 15 G 0 Ji A= 77 3R 1) 51
2 IR, 28 56 I 12 A5 AR ) 00 ¢ A1 4 v L T
AR, O BB PCL ARG MACE 4 B 34 42 it
%%,

2% ik

L1 —5 . 52 b g8 R U8, 25 S 24 1l /I A (A AR/ ot /DN Al ot
BB X 50 PCT AR JF I R 45 )R i s ma [ 1. o [ 3l Jik
445 ,2021,29(6) : 483-488.

[2] erss . & V8, . 5. St L 75 1 52 £ AR X 50
12 Wt J2 PCT ARJEI7 RO B9 I RN LT ], P RS &
O fil 1 99 44 5 2021,19(20) : 3575-3579.

[3] DOENST T.HAVERICH A,SERRUYS P,et al. PCI and
CABG for treating stable coronary artery disease: JACC
review topic of the week[J]. ] Am Coll Cardiol,2019,73
(8):964-976.

[4] HEAD S J,MILOJEVIC M,DAEMEN J,et al. Mortality
after coronary artery bypass grafting versus percutaneous
coronary intervention with stenting for coronary artery
disease:a pooled analysis of individual patient datal ] ].
Lancet,2018,391(10124) :939-948.

(5] SeAEML AW, % d R B AL TR 97 0 PCT R G &
Y I A KA L0 AT T R e MACE S 52 (1], 4 %
S R A 2 AR (BRI 52019, 14(5) : 732-735.

(67 W14 BRmE . 20 . 45, 175 NGAL il Cys C 7876 0/ 8 &
PCIAJG CIAKI H iy Wi fi (B LT ], BUARIE IR B2 %%, 2019,
45(2) :108-111.

[7] FREITASTA,LIMA N A,SILVA G B D,et al. Novel bi-
omarkers in the prognosis of patients with atherosclerotic
coronary artery disease[ J]. Rev Port Cardiol (Engl Ed),
2020,39(11) :667-672.

[8] LIC,ZHANG Z,PENG Y,et al. Plasma neutrophil gela-
tinase-associated lipocalin levels are associated with the
presence and severity of coronary heart disease[J]. PLoS
One,2019,14(8) :e0220841.

[o] 440, 3K C¥. Mg BEM 2 C K@i C SR 2 A 50 9
PCT A (8 2% FUS TFAh B9 2 SCLT L v PRI 1 7 B 2 A%
#2,2018,10(8) :74-76.

[10] DU X,MA Z,LI L.et al. Nicorandil dec-( F#4%§ 733 1)



ERAHIRESFRL 200233 A% 4 %% 6

Int ] Lab Med,March 2023, Vol. 44, No. 6

[8] Z: B, 2R, 24, 5. 201 i A 58 K B #F MMP-1.,
MMP-9 il it 28 Dy 6g i M (B LT ], o B & 4 % e ik
2021,41(9) :1940-1943.

AR IR 2 O 2o A Ay ox P AR IR AR S W 0 A A 4 il

IG5 2 1 Hp b e ot M il 2 R 2 G R 201800 .

thE 2R 2 7, 2018,51(9) :666-682.

[10] mrAe e 2 5 b G0 2 43 2% T A I 2 43 W 82005 2 41 43 il
I8 97 2 2. v o i A BE i A2 iR R 2019
[J]. haesh 4R 24, 2019,52(4) : 252-265.

(110 TR B L 2o 5. ARV b 2 1 I A 28 A8 3 41 Il 7%
A AE G a5 3R 1Y Meta 4387 [T 0. I R # & 0% 24 24 7
2021,34(2) :100-105.

(127 Z=2255 Bk Ae ik ar 28, 55, JE 4 o B0 A0 A i A% 38 2
PEIHCEE G I R AL AT LD . o B e 2 2 24 0, 2021, 41
(15):1541-1545.

[13] BRASHE Ik A . B A ME. 8 40 I BV i 41 30 28 3 T 1 TR
Y7 I P Ak Y S A L B s e R R F s L], S
SO Ji il I 497 2% 5 2020, 28(6) : 62-67.,

(147 RN eb . TEBL . JH S0 L 25, Z0bk I AU 5 i 1 55 1k i PR 45

TiE R 5 WA T 1 e B R A L) . T b EE R R 2 4R

2020,41(8) :892-895.

KK E. W/, PN BERE, miR-142-5p i@ 3T B £ 50 1

ELK1 842 3 ok o5 6 58 40 o9 Bz 2 i 0 T2 [T, v [ B 40 2

Z&35,2020,40(23) :5026-5031.

[16] YANG Y,HAN Y,SUN W.et al. Increased systemic im-

mune-inflammation index predicts hemorrhagic transfor-

(9]

[15]

mation in anterior circulation acute ischemic stroke due to

[17]

[18]

[19]

[20]

[21]

[22]

[23]

* 733 -

large-artery atherosclerotic[J]. Int J Neurosci, 2021, 22
(7):1-7,

HASHMI F, MOLLAPOUR M, BRATSLAVSKY G, et
al. MMPs, tyrosine kinase signaling and extracellular ma-
trix proteolysis in kidney cancer[J]. Urol Oncol,2021,39
(6):316-321.

W SC, 33546, 0. 3l Dk ok A 610 /) B 32 2l ik 20 41
CXCL16 il MMP-1 ik [J]. {L75 & 25, 2021, 47 (10)
981-983.

e A, MR $ L 8 BT <5 Jim 2 1 10 55 3l koS R B AL 19 G
AWEFE ik LT ], BEAERG AL & 2020, 19(8) :849-852.
MATILLA L,RONCAL C,IBARROLA J,et al. A role
for MMP-10 (matrix metalloproteinase-10) in calcific
aortic valve stenosis[ J]. Arterioscler Thromb Vasc Biol,
2020,40(5) :1370-1382.

HHBH T, 57 8, R 22 L 46 I i NSELMMP-10,s1008 5
R AT S T D) RE BRI AR B E R AR [T ]. fh &
055 D fig T L 2020,15(7) :408-409.

ZUO Y,WANG C,SUN X.,et al. Identification of matrix
metalloproteinase-10 as a key mediator of podocyte injury
and proteinurial J]. Kidney Int,2021,100(4) :837-849.
DAI L,DENG C.,YUAN J,et al. Analysis of risk factors
for hemorrhagic transformation in acute ischemic stroke
[J]. Panminerva Med,2020,62(3) :186-188.

(W B :2022-07-29 &8 H 111 .2023-02-03)

R4 728 1O
reases renal injury in patients with coronary heart disease
complicated with type I cardiorenal syndrome[]]. ] Card-
iovasc Pharmacol,2021,78(5) :675-680.

[11] LUPU L,ABUKATASH H,BANAI A,et al. Relation of
Baseline  neutrophil  gelatinase-associated  lipocalin
(NGAL) levels and contrast-induced nephropathy follow-
ing percutaneous coronary intervention among chronic
kidney disease patients[J]. J Clin Med, 2021, 10 (22):
5403.

[12] BANAI A, ROZENFELD K L.LEVIT D,et al. Neutro-
phil gelatinase-associated lipocalin (NGAL) for the pre-
diction of acute kidney injury in chronic kidney disease
patients treated with primary percutaneous coronary in-
tervention[ J ]. Int J Cardiol Heart Vasc, 2020, 32 (12) .
100695.

[13] ZHANG H.GUO S H,XUE Z K,et al. Effect of calcium
dobesilate in preventing contrast-induced nephropathy in
patients with diabetes and chronic kidney disease[ ] ].
Clinics (Sao Paulo),2021,76(10) :e2942.

[14] ZHU H,QIAN Y. Serum neutrophil gelatinase-associated

lipocalin and cystatin C are diagnostic markers of renal

[15]

[16]

[17]

[18]

dysfunction in older patients with coronary artery disease
[J].J Int Med Res.2018,46(6):2177-2185.

MOSA O F. Prognostic significance of serum NGAL and
troponin | against acute kidney injury in egyptian ICU pa-
tients after open heart surgery:a pilot study[J]. Kidney
Dis (Basel) ,2018,4(4) :246-254.

MIAO S.XUE Z K.ZHANG Y R.et al. Comparison of
different hydration strategies in patients with very low-
risk profiles of contrast-induced nephropathy[ J]. Med Sci
Monit,2021,27(1) :e929115.

LI F,HU L.ZHAO X.,et al. The value of cystatin C and
urinary and serum neutrophil gelatinase-associated lipoca-
lin during the perioperative period of renal transplantation
[J]. Transl Androl Urol,2019,8(5) :432-441.

GIURGEA G A,ZLABINGER K,GUGERELL A,et al.
Multimarker approach to identify patients with coronary
artery disease at high risk for subsequent cardiac adverse
events: the multi-biomarker study [ ] ]. Biomolecules,
2020,10(6):909.

(W f B #1.2022-06-14 &7 H 11 :2023-02-03)



