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HE: BH REBRIDIRBARMES JER (AT HHAECR) & H 2 EERIEAANR(PCD A%
SRR E (CIAKD 8% B &, FF 547 ol 7 B 845 2T —1(KIM—1) . P bk 4m B I B Bl X I8 JR
4% 8 (NGAL) 4/ & X ¥ %8 3(NHE3) TR CIAKLZ A 890, Foik =BT 2021 57 A —2022 4
6 B F-Fve R EF IR 5 — B RRAT PCLAY 1426 oS 9% & 4 69 9% 71 FoAt, AR3E %4 R Jg 2 F & & CIAKI,
2% CIAKI 4849 3E CIAKI 28, 5 #7#% v PCI KRG £ £ CIAKI#9 B %, ##4 PCIA /& KIM—1 244, NGAL £14
B NHE3 £ 18 *f PCI K J& & £ CIAKI 89 FAR ML, Z5R 1424147 PCI #9 &y % & F & £ CIAKI 25 4]
(17.61%) o CIAKI 2148 R & o2 i % F4% A 7 & & T 3k CIAKIZL(P <0.05) , K AT GFR K-F4& T 3k CIAKI 41
(P <0.05), CIAKIZLF R4T/& & KIM—1. NGAL & NHE3 #) £ 1634 & T 4k CIAKI28(P <0.05), $ A %% %
Logistic © )2 47 45 R 2.7 [ OR=3.350(95% CI: 1.145,9.802) | i % #l % Al #) [ OR=3.377(95% ClI:
1.154,9.880) ] . KIM—1 £ 1 [ OR=4.958 (95% CI: 1.695, 14.506) | . NGAL % {& [ OR=4.446 (95% CI: 1.519,
13.008) ] \NHE3 £ {i [ OR=4.446(95% CI: 1.519,3.008) | 5 7 % % PCI K& & & CIAKI 84 /2 B % (P <
0.05) ; GER[OR=0.262(95% CI:0.089,0.765) ] &% 5% % % PCI A J5 & £ CIAKI #9124 B % (P <0.05)., %X
FH IARSFAE M M E R AW, KIM—1 £45, NGAL £{4. NHE3 £ 14 — & B AN B85 & PCI ARG
A CIAKI 89 SR K 75.32% (95% CI: 0.594, 0.831) . 68.59% (95% CI:0.537,0.762) . 62.77%(95% CI:0.514,
0.735) .80.93%(95% CI:0.629,0.924) , 4 5+ M # 74.01% (95%CI: 0.583, 0.826) . 83.16% (95% CI:0.652,0.941) |
78.92%(95% CI:0.603,0.875) .81.15%(95% CI:0.638,0.945) , 8 & F @A A 0.743, 0.748, 0.762F20.837, Fo
LR RAE R B H1E WS, GER. #EH A& A H F A PCIAT B KIM—1. NGAL. NHE3 ) & 1L # v
CIAKI#9 % %, PCI#] & KIM—1 Z18. NGAL £/4% NHE3 £ {654 CIAKI #9 2L Ak 2347
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Abstract: Objective To explore the factors affecting the occurrence of contrast-induced acute kidney injury
(CIAKI) related to percutaneous coronary intervention (PCI) in patients with coronary heart disease, and to analyze
the predictive values of kidney injury molecule-1 (KIM-1), neutrophil gelatinase-associated lipocalin (NGAL), and
sodium-hydrogen exchanger 3 (NHE3) in the urine for the occurrence of CIAKI. Methods A retrospective analysis
was conducted on medical records of 142 patients with coronary heart disease who underwent PCI in the First
Affiliated Hospital of Qigihar Medical University from July 2021 to June 2022. The patients were divided into the
CIAKI group and the non-CIAKI group based on whether they developed CIAKI after PCI. The factors influencing
the occurrence of CIAKI after PCI were analyzed, and the predictive values of the differences of the levels of KIM-
1, NGAL and NHE3 before and after PCI for the development of CIAKI following PCI were assessed. Results
Among the 142 patients with coronary heart disease who underwent PCI, 25 cases (17.61%) developed CIAKI. The
proportion of patients with concomitant diabetes mellitus and the dosage of contrast agents were higher in the CIAKI
group compared to the non-CIAKI group (P < 0.05). The preoperative GFR in the CIAKI group was lower than that
in the non-CIAKI group (P < 0.05). The differences of urine levels of KIM-1, NGAL and NHE3 before and after PCI
in the CIAKI group were greater than those in the non-CIAKI group (P < 0.05). The multivariable stepwise Logistic
regression analysis (inclusion of variables with P-value < 0.05 and exclusion of variables with P-value > 0.10)
revealed that presence of concomitant diabetes mellitus [OAR = 3.350 (95% CI: 1.145, 9.802) ], high dosage of
contrast agents [OAR =3.377 (95% CI: 1.154, 9.880) ], and great differences of levels of KIM-1 [OAR =4.958 (95%
CI: 1.695, 14.506) ], NGAL [OAR = 4.446 (95% CI: 1.519, 13.008) ], and NHE3 [OAR = 4.446 (95% CI: 1.519,
3.008) ] were identified as risk factors (P < 0.05), and that low preoperative GFR [OAR = 0.262 (95% CI: 0.089,
0.765) ] was identified as a protective factor for CIAKI after PCI in patients with coronary heart disease (P < 0.05).
The receiver operating characteristic (ROC) curve analysis indicated that the sensitivities of the differences of levels
of KIM-1, NGAL, and NHE3 alone and their combination for predicting CIAKI after PCI were 75.32% (95% CI:
0.594, 0.831), 68.59% (95% CI: 0.537, 0.762), 62.77% (95% CI: 0.514, 0.735), and 80.93% (95% CI: 0.629, 0.924),
with the specificities being 74.01% (95% CI: 0.583, 0.826), 83.16% (95% CI: 0.652, 0.941), 78.92% (95% CI: 0.603,
0.875), and 81.15% (95% CI: 0.638, 0.945), and the areas under the ROC curves (AUC) being 0.743, 0.748, 0.762,
and 0.837. The diagnostic efficacy of the combined detection was the highest. Conclusions Presence of diabetes
mellitus, GFR, dosage of contrast agents, and changes in levels of KIM-1, NGAL and NHE3 before and after PCI
affect the occurrence of CIAKI. The combination of the differences of levels of KIM-1, NGAL and NHE3 before
and after PCI exhibits great predictive efficacy for CIAKI.

Keywords: coronary heart disease; percutaneous coronary intervention; contrast-induced acute kidney injury;
kidney injury molecule-1; neutrophil gelatinase-associated lipocalin; sodium-hydrogen exchanger 3
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PE B Th RE R |, il LT (serum creatinine, Ser) = 25%
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hydrogen exchanger 3, NHE3 ) 7F 2014 5 #1451 H Ay
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Xif e O 9 £ PCLAR S5 & A CIAKT (1954 m [R5
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[l B 53 B 2021 47 7 A —2022 4F 6 H 7655 550
IR I 2 5 W )R 5F — R e AT PCI Y 142 191 56 .0 S8 2
R I BERE . ABIETE I A e P B S AR B2 At . 9
ABRE : OFF G 36 O M 7 23/ 56 [0 JIE By 25 5
B AR T 00 5 O 12 W bR 5 @47 PCI
TRIT s @B 28R S B e A0 SO 5 ST Bedh
R S k25 B AR s AR > 18 % s OPCI AT Ser
KA IE s @ #LIE i 52 ) s OPCL ARG R AR 5
72 h N DI REAT I AR AR 0 SR o HEBR bR UE : D12
P 5 QPCI R T A 30 4 1 Je 288 (i Jie £ 45
W) EHERE T 2R (0T R R ) S E Y Q%
PR 3 @G Sl I s &5 Il 1L 5  ©.00 1
A AIRIT L, B0 UREFE NS L 5 O 2L 550 4 Uk
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1.2 HMRAE

120 Jmm IS AR A B (M) AR
W A BT R L WE B L e I ) 3 R ) A R
D WL BE AR A [OR AT ZE = O i g B (left
ventricular ejection fraction, LVEF )], K 5 [ 4 g . Il
ANBR LT AR AR YRS R B EE L Ser VB /N ERE I
R (glomerular filtration rate, GFR) , LA X AR {j & R J5
24 h JR KIM-1. NGAL, NHE3. GFR=175 x Secr-

# M (neutrophil gelatinase—associated

1.1

1.234 x 4E % (%) -0.179 x 0.79 (k) .
1.2.2 By 3% % & R W X 3 (enzyme linked
immunosorbent assay, ELISA) #& @] Jk KIM—1, NGAL,
NHE3 W8 JR RE &, 3 500 t/min B0 12 min, B
AR 135 em  UEE IS W . 7E ELISA ffL AR 43
A BT KIM=1 \NGAL . NHE3 7044 , J5 s 475 i i
AEFMEE M ARNF L . 37 CHLARBEE 1 ~
2 h, 43 HI{# KIM=1 . NGAL . NHE3 S5 3k PTik 45 4 .
fifi FH PBS 6 14 FL AR 3 min/¥, 3£ 5 0k, KB AREE F 1k
AW MR ICH P (BRI AL )
i H: 5 FL 5% A 19 KIM-1 . NGAL \NHE3 25 &, Bk
PEVEALAR 3 min/W, 45 U K5I W0 W A Bl bR —
Pras A FL i, fl & BEAE AL R N, 7 AR R B
I o JNES ~ 15 min, F7 B (658 %E J5 A K R
N7 5% 1 V85 VR 2% LB Tt ST o Rl P T S0 T S
Jo7 5, {8 FH B o pH A0 0 AR5 A 5 KIM=1 \NGAL .
NHE3 ¥ & . KIM-1 3580 &0 [ b 5 ok A= P Bk 4
A BRAF] L, NGAL T & A b1 5 2 A= W B A
PR F], NHE3 3070 &0 [ _F il il 4SC2E YR A R
/NS
123 o0 B RN W6 DR AR B 0 22 0T
(%) CIAKI #r #E « #5 bk 7 59 3 52 5 J5 48 ~ 72 h N 1
3] 2P B S RE ISR | Ser> 25% A BT Al {1 F/5 T
15> 44.2 pmol/L, ¥ A 41 /8 # 43 4 CIAKI 41 Al 3
CIAKI 4.
1.3 SFitEHE

BOHE 43 BT R FH SPSS 26.0 G it # ik . i v R
AR £ e 2 (x 2 s) Fom , LB e K360 . TT4K
R LR B L SR (%) R, FL B xR 5 5 )
K22 1430 B F 22 TRV 8 48 Logistic BT R R ; 2541 %2
i B TAERRE (receiver operating characteristic, ROC )
Mk, P<0.05h2&5H501%E L,

&HR

CIAKI & £ Z

142 (5147 PCI 1 56 L 9 S8 45 vh & A= CIAKI 25 )
(17.61%) , f3.9% B— Scr > 25% A Fif KL Al 5 20 4] , 2
— FF > 44.2 wmol/L 2 4], [ B 3 /2 Ser > 25% K Rif
FERE AT E > 44.2 pmol/L 3 441,

22 WHEBEARELARILE
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BMI) K ARG LVEF | 408 1 /MR (ZL 20 B | 25 4 2R
FIE B Ser lLEE, & 06, 2 R LG T2
B (P>0.05) . P M w2 xR,
Z R TG L (P>0.05), M40 H 8 R R
AL, & RS, 2 R A G it L (x°=9.544,

NN

P =0.002) , CTAKI 41 /= F-9F CIAKI 41 ; 9 41 f8 o 1 5%
FIAE AR AR AT GFR HL#, &t K56, 2 R A 4
F12% 8 (1 =7.857.3.341, ¥4 P =0.001) , CIAKI £H 3
S AE R R TR CIAKT 4, R GFR KK T
JE CIAKI4H . W& 1.

1 FHBERTELZERILR
a5 . FIS, Bkl BMUCkgi?, R R RUE AR LVER(%,
xts) 14i] x*s) 161 (%) 161 (%) (mL, x+s) xts)

CIAKIZH 25 62.51+7.95 1213 23.81+1.15 10(40.00) 14(56.00) 179.01 £29.15 54.61 +10.49
4k CIAKI 41 117 60.34 + 8.21 57/60 23.97 +0.82 16(13.68)  43(36.75) 129.75 + 28.31 57.84 +12.96
t/x*E 1.206 0.004 0.820 9.544 3.176 7.857 1.166
P1E 0.229 0.948 0.413 0.002 0.075 0.001 0.246
- Elémﬂ_ﬁ/( x 10°, J]fll/JVl'_ﬁ/( x 10°, g[émﬂ_ﬁ/( x 10°, ﬁzﬁﬁ_ i/ (g/L, "éﬁl F1/(g/L, Scr/E wmol/L, GFR/[mL/(_min'

X+s) X+5) X+s) X+5) X+s) X+s) 1.73 m%), x + s
CIAKIZH 8.42+2.49 20691+32.58  401x1.16 3.75+0.97 6235+8.09 8651+1275  70.45+6.09
4k CIAKI 4] 8.50 +2.03 210.45 +36.91 428 +1.37 3.74 +0.64 63.01+1048 83.09+1244  76.58=8.72
1/ X {8 0.172 0.444 0.917 0.064 0.297 1.242 3.341
P1H 0.864 0.658 0.361 0.949 0.767 0.216 0.001

2.3 FABEFABERKM-1.NGALNHESH  #[OR=3.350(95% CI: 1.145,9.802)] . 5% i i J 71

L34

W4 T AR5 PR KIM—1 .NGAL J NHE3 (1) 2% {4
A, & e K, 22 5 A 421t % 3 L (P <0.05) ,
CIAKI 4 F AR 7if 5 JR KIM=1,NGAL K NHE3 i) 2 {
¥ TAECIAKI 4], k2,

K2 BFHEFARBGEEKIM-1.NGALNHE3 =& L&

(ng/L, X+s)
2] 51 n  KIM-12%{8  NGALX%(H NHE3 %(H
CIAKI4] 25 60.84= 1569 129.63=26.54 351.01 +42.08
JECIAKIZ]L 117 4621+1032 90.13+ 1126 237.69 =39.15
1 5.814 11.241 12.965
P 0.001 0.000 0.000
2.4 WiMEEE PCIRER4E CIAKI B0 E =

DL & A CIAKL A AR 5 (5= 0, J&= 1) , B R %
(%H=0,J&= 1) GFR &5 R FH 7 & & F Rai 5
KIM-1 24 {8 \NGAL 2% {8 . NHE3 22 {# (2 {8 A 52 )
{8) A A AR, 1T 2 N EZE A Logistic [B1H 2 #7 (5]
ATKHE R 0.05, HEBR K #E R 0.10) , 45 5% W7 4 R

F[OR=3.377 (95% CI: 1.154, 9.880)]. KIM-1 2% i
[OR=4.958 (95% CI:1.695,14.506)].NGAL 2 {5[OR=
4.446(95% CI:1.519,13.008)] . NHE3 2 {f[ O R=4.446
(95% CI:1.519,3.008) |2 jid L i S8 & PCIAR 5 & 4=
CIAKI 9 15 % I 2 (P <0.05) ; GFR [0 R=0.262 (95%
CI:0.089,0.765) |J& 7tk 0 5 £ & PCI AR J5 & & CIAKI
AR 2 (P <0.05) . W3,
2.5 KIM-1Z{E.NGAL =&K& NHE3 Z{EX} &0
& B& PCI RE& 4 CIAKI B FTNE

ROC £ 73 Br &5 S 3 B, KIM-1 2 \NGAL 2%
{H . NHE3 22 {8 B — K JK & FUI 5l 0o 8 3 PCIR S
K 4= CIAKL 1Y 8 VE Sl 75.32% (95% C1: 0.594,
0.831) .68.59%(95% C1:0.537,0.762) .62.77%(95% CI:
0.514,0.735) .80.93%(95% CI:0.629,0.924) , 4% 54
M 74.01% (95%CI; 0.583, 0.826) . 83.16% (95% CI:
0.652,0.941) ,78.92%(95% C1:0.603,0.875) .81.15%
(95% CI: 0.638, 0.945) , il Z& T 1l 2 (area under
curve, AUC) N 0.743 ,0.748 ,0.762 1 0.837 , Bt 4512 K

Mfehm. k4.
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Al BRPG, % S ORRE SRR AARAR S R S B R DR 4B & KIM-1 NGAL NHE3 {9 Bl 6
xR3 BREEPCIRGA 4 CIAKI HIZ EEZ S Logistic B35 #7551
. 95% CI
FlAL b S, Wald x? PAE OR
R B
PRI 1.029 0.601 4.047 0.019 3.350 1.145 9.802
GFR -1.341 0.684 3.844 0.021 0.262 0.089 0.765
TSR 1217 0.592 4.226 0.018 3377 1.154 9.880
KIM-1 218 1.601 0.792 4.086 0.019 4.958 1.695 14.506
NGALZ i 1.492 0.685 4.744 0.016 4.446 1.519 13.008
NHE3 21{H 1.531 0.693 4.881 0.016 4.623 1.580 13.525
*4 KIM-1Z1E.NGAL = .NHE3 ZEHE—REGTMNRE LK BE PCI ARG E L CIAKI HI3LEE S 17
- P b/ 95% CI LR o2 do] 95% CI AU 95% CI
% THR LBR % TR LBR L LBR
KIM-1 28 53.52 75.32 0.594 0.831 74.01 0.583 0.826 0.742 0.619 0.835
NGAL A 109.85 68.59 0.537 0.762 83.16 0.652 0.941 0.748 0.648 0.842
NHE3 24{} 29235 62.77 0.514 0.735 78.92 0.603 0.875 0.762 0.667 0.856
3HEBS - 80.93 0.629 0.924 81.15 0.638 0.945 0.837 0.796 0.940
o R {13 5 300 A B o 2 B /N Bk o SR
os T _oped A o R [ AR W | U o 9 B g 2 O R NE A
. i E FUAT 15 LB WO BT ) , 1 R
Eﬂ J oL i AT AR B A KR LS B S A AR T )
= ! - NGALZAH JoT B4 8 BT, S T3 e T R - A R TR R -
b 5 R 5 29 S 22 2 O L B4, B
| e 5 I3 B 1L B0 32 AL T RIS
02 04 06 08 1.0 B U PR i AR S 4 3 1 PR AT Ak T T O A T R 3
145 T A A R il R SRR 0 L TR B AU D RE
E1 KIM-1ZE.NGALEERNHES EEA—REA T RE, 75 CIAKL 1Y & 4", CARADU 45"z 38

i E % B E PCI ARG & &£ CIAKI #J ROC i 2k
3 itig

LA B35 A A 297 HRTE G IR R %
A, R A S0 A A2 T 7 T IO T — o %
1, 76 5 B 42 37 3 R R A B AR IT I BRE R W 4
Jn, AL TR] B 3 5 390 8 I P ()R Bif 22 3% %2, 2 30 CIAKI
KIWFETE R A UFFERE , CIAKT 2 8 Y
T B 20 B RS T A B P9 AR A
B 405, X PCT YA YT 600 9 8 25 s B v 7 gl B>
FHOCHIF o2 2R B, 3 52 7008 o B 5k i 45546 L 8 e
R 3 ok I 7 B, TR O O T T AR U T R ) R
i 3% ZE g kAT, AR i A T i B2 T A R

52K & B CIAKL & % A L, & A= CIAKI BB 35 R 5 9F
RAER AR E T (57.1% vs 20.5%) o FLIG, T %
R i 0 5 B PCLAR J5 & A= CIAKT 9 & fE IR &R
BA B T A BT B M R SR YT O %, MG
g

AHWFFELE B R, CIAKL ZH B % PCI R J5§ KIM-1
P  NGAL 22 {8 S NHE3 22 {8 T 5 s B 5 K, ml AL
56 095 HB % PCIRT 7 KIM-1 . NGAL & NHE3 19745 1k,
AIRE S CIAKL B4R XK. #E—Lir 2 W EB D
Logistic [71 5 43 #1 , 45 2% i 7R KIM-1 22 {H . NGAL 2%
B . NHE3 22 {8 /& 5 0 £ 3 PCIR J5 % 2E CIAKI Y
fa b PR 2R, 3% W Bl A it 0 9 B3 PCTR 5 KIM-1
NGAL J NHE3 ik 7KF- T8 , CIAKI & A U B 5
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TR KA BRI IS, JE ISR P AT S E0CE I/ 3 ik K
(O KEE T I IR ) [ 7oA = | A e I = S
L6 TR & A B B A . KIM-1 R
U S5 o0 P T R R S R T B IR L R
T T 20 il S R AR R RG R A5 I B R L
G P8 I TR A B RN I B A0 M e 3K de SILVA SR 5Y
R, TE 2V T80 B KIM-1  NGAL R A W i
ThEn . PR L R 2 PCT R 5 KIM=1 F 5 i 3 mf
B W Il A 45 B2 BE . MANDURINO-MIRIZZI
U oY 2R B, LAk S 0 AT AN b B A
A ELEE O A0 A AR LA AR B R T N
b B A0 R R T R R A RR S (] . NGAL J&—Fh
P B /N R A 7 A R R TR, AR RRE B A U
1 5 NG O T Rk T o DRLORE O R PCTR
J& NGAL F+ 5 #& 78 CIAKI & %5 XU B 38 .
PERROTTA 256"\ F 5% #¢ 38 , & 5% 77 28 B e ARt o]
BB il A K R A R L, 1S 0 PR R R DT TE M
Tamm-Horsfall 25 [ FL 5, BEAK S /N R AE , #6
i /INE . NHE3 S — R 7E T8 /NS b R 4H B Fn
J il b Bz 20 B v ) R 1, LA VAT A Y 1 S R
W Na 22 4 i VE T, £ BE 40 PR R $h DT, NHE3 &
B 5 45 80 |, DRI e 00 S8 2 PCTR S5 NHE3 FH5
(] A 2 ke £ 35 40t 43 R B2 55 CTAKT & A= % DAH G .
ULAh , AR 58 2 1 K % 4 Logistic 811943 #7 25 S %
W, & 1 W5 RS | 3 5% 700 o F 300 B R T GFR J2 e
O B PCIARJE &4 CIAKI Y2 mi [N & . A WF5E
SYATT, WE PR RR A TRk T o W e B D B R A W)
V512 B ILGE 8 B2 450005, 5 | S I R 8 R G
P AR, i B ML T 3 R R I SRR, i CIAKT &
P KUBS Y, GFR 2 Sz B B /N 3k il ok 2 66 1 2% W 4
b, AR HT GFR B $E 7 B /NER D 3R R, B T Be
FEEKF AR, ARG 5 & A CIAKI?Y, 35 5% 5 il
FHFR 38 in 45 e 2 88 T 2 ny i s BN
Hh 3 S R R EE B 2 TR 450 N B AR T R
B in CIAKI & AE AU o A58 ROC il 26 43 #7465 2R
i, KIM-1 258 \NGAL 22 {8 \NHE3 2 {H 5 — K&
55 0 9 R & PCL R J5 & B CIAKI [ AUC 2
0.743.0.748 ,0.762 ,0.837 . #F— 2 UFE 52 56 00k JR 3
PCI {i J& KIM=1 . NGAL . NHE3 )75 4k 5 CIAKI %
A K, H IR RE B4 .

ZE bRk B PR % . GFR | & 5 79 4 FH 57 & A

> @

PCI i J5 KIM-1.NGAL . NHE3 /) 28 1k % il CIAKI (7
KA, PCIHT G KIM-1 228 .NGAL 228 A& NHE3 214
LA TN CIAKI (153K e dst -

S

4

£ X B

[1] NAKAHASHI T, TADA H, SAKATA K ,

concomitant peripheral artery disease on contrast-induced acute

et al. Impact of

kidney injury and mortality in patients with acute coronary
syndrome after percutaneous coronary intervention[J]. Heart
Vessels, 2020, 35(10): 1360-1367.

E, B0y, 5B, A5 hC R I SRR O S B R
JE R R TRER R SRR U 2 ma )],
FkiE L2, 2021, 29(11): 977-982.

DAVENPORT M S, PERAZELLA M A, YEE J, et al. Use of

(2]

(31
intravenous iodinated contrast media in patients with kidney
disease: consensus statements from the American College of
Radiology and the National Kidney Foundation[J]. Radiology,
2020, 294(3): 660-668.

BRIGUORI C, D'AMORE C, de MICCO F, et al. Renal

insufficiency following contrast media administration trial III:

(4]

urine flow rate-guided versus left-ventricular end-diastolic
pressure-guided hydration in high-risk patients for contrast-
induced acute kidney injury. Rationale and design[J]. Catheter
Cardiovasc Interv, 2020, 95(5): 895-903.

MORCOS S K, THOMSEN H S, European Society of Urogenital
Radiology. European Society of Urogenital Radiology guidelines

(5]

on administering contrast media[J]. Abdom Imaging, 2003, 28(2):
187-190.

BB, AR, BRI, 45 . HAE xR S Bk s A ATRYT R
TR R B TR AR IR R (0], I P B 2GR AR,
2020, 36(2): 189-192.

T, AL, S0 SCHA . g e A 2 LI e A 5% g B8 28 2
FIE & AR Lo A A TRTT AR J 5 T 570 B g B T2 W o i 2
SUT. hAEBAEBE 2R 24, 2020, 39(8): 865-869.
ZDZIECHOWSKA M, GLUBA-BRZOZKA A, FRANCZYK B,
et al. Biochemical markers in the prediction of contrast-induced
acute kidney injury[J]. Curr Med Chem, 2021, 28(6): 1234-1250.
PETROVA I, ALEXANDROV A, VLADIMIROV G, et al. NGAL

as biomarker of clinical and subclinical damage of kidney

(e

(7]

(8]

[9]

function after coronary angiography[J]. Diagnostics (Basel), 2023,
13(6): 1180.

[10] WEFE, A, REMG2E, 5 bk P LR IR YT X TR AE 2
PR 40 R ALR . NHE3 JZIfil IL-18 /K- AYRZ MR [J]. 11 PR
SIS BE 22, 2020, 19(16): 1716-1719.

[11] ARNETT D K, BLUMENTHAL R S, ALBERT M A, et al. 2019

ACC/AHA guideline on the primary prevention of cardiovascular

disease: a report of the American College of Cardiology/

American Heart Association task force on clinical practice

guidelines[J]. Circulation, 2019, 140(11): e596-e646.

[12] AZZALINI L, KALRA S. Contrast-induced acute kidney

- 56 -



Hal

WP, S - SO E 2 BRIR S IR ARG R0 SV B0 3 g ma PR 3R A7 B KIM=1 NG AL \NHE3 fY 75 7 &

[13]

[14]

[15]

[16]

[17]

[18]

injury —definitions, epidemiology, and implications[J]. Interv
Cardiol Clin, 2020, 9(3): 299-309.

CHANDIRAMANI R, CAO D, NICOLAS J, et al. Contrast-
induced acute kidney injury[J]. Cardiovasc Interv Ther, 2020,
35(3): 209-217.

EHMANN M R, MITCHELL J, LEVIN S, et al. Renal outcomes
following intravenous contrast administration in patients with
acute kidney injury: a multi-site retrospective propensity-
adjusted analysis[J]. Intensive Care Med, 2023, 49(2): 205-215.
GOLDSWEIG A M, LYDEN E, ARONOW H D, et al.
Predictors of contrast volume in transcatheter aortic valve
replacement[J]. Cardiology, 2020, 145(9): 608-610.

CARADU C, COATSALIOU Q, COLACCHIO E C, et al.
Incidence of contrast-induced nephropathy and post-operative
outcomes in patients undergoing chimney endovascular aortic
aneurysm repair[J]. Angiology, 2022, 73(9): 852-862.

de SILVA P M C S, GUNASEKARA T D K S C,
GUNARATHNA S D, et al. Urinary biomarkers of renal injury
KIM-1 and NGAL: reference intervals for healthy pediatric
population in Sri Lanka[J]. Children (Basel), 2021, 8(8): 684.
MANDURINO-MIRIZZI A, MUNAFO A, CRIMI G. Contrast-
associated acute kidney injury[J]. J Clin Med, 2022, 11(8): 2167.

57

[20]

[21]

[19] PERROTTA A M, GIGANTE A, ROTONDI S, et al. Contrast-

induced acute kidney injury and endothelial dysfunction: the role
of vascular and biochemical parameters[J]. J Pers Med, 2023,
13(4): 701.
YU Q, ZHU J J, LIU W X. Effect of continuous use of
metformin on kidney function in diabetes patients with acute
myocardial infarction undergoing primary percutaneous coronary
intervention[J]. BMC Cardiovasc Disord, 2020, 20(1): 187.
FAETE, Sk, ANEE, 4 A 29T T I E R &
P 05 00 K A R TN D], AR B 2R 2Rk, 2021, 101(19):
1421-1426.

(EFT %)

A5 AR FRVE, Ralhk, B 5, 4. 0k A 2 ek Bl
ik A A AR A 6 1 B 1) 2tk B A A B i (R 2R 4 BT K KIM-1
NGAL . NHE3 i) Tl A B [J]. o = BEAR B2 2 2%k, 2024, 34(4):
51-57.

CHEN X, XIAN W W, SHENG Y, et al.

Factors affecting the occurrence of contrast-induced acute kidney

Cite this article as:

injury related to PCI in patients with coronary heart disease and
predictive values of KIM-1, NGAL and NHE3[J]. China Journal of
Modern Medicine, 2024, 34(4): 51-57.



