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The predictive value of preoperative cystatin C and high-sensitivity
C-reactive protein in the occurrence of contrast-induced
nephropathy after percutaneous coronary intervention*

Li-ming Mai, Jie Yang, Nan Wu, Jing Pei
(Department of Nephrology, Hebei Petro China Central Hospital, Langfang, Hebei 065000, China)

Abstract: Objective To investigate the predictive value of preoperative cystatin C (CysC) and high-
sensitivity C-reactive protein (hs-CRP) in the occurrence of contrast-induced nephropathy after percutaneous
coronary intervention (PCI). Methods One hundred and twenty-eight patients with coronary heart disease who
underwent PCI in our hospital from June 2019 to March 2020 were selected. According to whether the patients were
diagnosed with contrast-induced nephropathy after the operation, they were divided into case group (n =23) and
control group (n =105). The baseline data of the two groups were compared, and the serum CysC and hs-CRP levels
were measured by automatic biochemical analyzer. Logistic regression was used to analyze the influencing factors

for the occurrence of contrast-induced nephropathy after PCI. The predictive value of serum CysC, hs-CRP and their
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combination in the occurrence of contrast-induced nephropathy was evaluated via receiver operating characteristic

(ROC) curve. Results In case group, the proportion of diabetic patients, the dosage of contrast medium, and the

levels of CysC and hs-CRP 24 hours before operation were higher than those in control group (P < 0.05). Logistic

regression analysis showed that high dosage of contrast medium [Oi{ = 1.843 (95% CI: 1.322, 2.758)], complication
with diabetes mellitus [O%( =0.645 (95% CI: 0.510, 0.892)], increased CysC 24 hours before operation [Oil =1.801
(95% CI: 1.139, 2.448)], and elevated hs-CRP 24 hours before operation [Oi{ =0.633 (95% CI: 0.479, 0.880)] were
the influencing factors for the occurrence of contrast-induced nephropathy after PCI (P < 0.05). Area under the ROC
curve (AUC) of the combination of CysC (> 1.322 mg/L) and hs-CRP (> 5.290 mg/L) 24 hours before operation was
the highest in predicting contrast-induced nephropathy, which was 0.916 (95% CI: 0.897, 0.986). The sensitivity was
91.3% (95% CI: 0.883, 0.936), and the specificity was 82.9% (95% CI: 0.795, 0.850). Conclusions The incidence of
contrast-induced nephropathy after PCI was correlated with dosage of contrast medium, combination with diabetes
mellitus, and serum CysC and hs-CRP levels 24 hours before PCI. The serum CysC and hs-CRP before operation

showed a high predictive value for the occurrence of contrast-induced nephropathy after PCIL.

Keywords: percutaneous coronary intervention; contrast-induced nephropathy; cystatin C; high-sensitivity C-re-

active protein

T 52 00 B e 2 e AR 2l Dk R AR O ISR (AR
] FR et O 9 ) BB E AT 4 R IR B ik A AR
(percutaneous coronary intervention , PCl) J& Wy — F
WL R AE . gt ARG RN B R RN
A <%, T PCT A S5 FE 3 5 700 B R 4 ok
209" SR, H R T R0 B AR T I s =
RN T, AR B0 B R R BIGE PCL
BTG, A 0 35 50 B e R R AT
WFEER, B2 C (eystatin C, CysC) 1F R bt 2 iR
g SNBSS SO B i RS NN S =N
2B e AR AT . AP PR 2 HS2 /N S5
TE W bR B 55 B D BE 32 40 1 L2 W S 1S
Wz F 0 e e 4% E AR W, A C ROV EE E (high
sensitivity C—reactive protein, hs—CRP ) BT et
A, HAE N S R AR S © BOIE 52 45 e 0
KB PCIAR G A R L5 F A A — 2 A PR
AWEFE LA 128 BilAT PCLIATT [ 5609 S8 b F 52 36
G, BV PCIARJF 5250 B R fE B IR 3, A LR
i 24 h L7 CysC HE A hs—CRP Xt A J5 1 5 551 B 5 14
SRR =R

1 ARSI

— i Bt

PEHL 2019 4F 6 A —2020 4 3 A 7E b A7 il v
L BEBEAT PCLIGYT Y 128 191560095 BB A 9T X 42,
HR 4 R 5 1 52 75 BRI Wi g 0L, K H o e il Al
(2345]) FXFREAZH (10549)) . Horpr, B3PES9f. %
PE6O il AFily 45 ~75%, Y (58.98+13.23) %

1.1

A I ML ARAE 76 4], i 84 491, A IR 57 il
AW A B B ZE s i, B AR E A
TR

1.2 WHNSHERRIRAE

121 sAadrE OfFE (REMELWIZES
BITHE ) O O IZ WAR M, B Y2 PCLIR
I7, RGBTSR & R R Win e, @FF 4 PCl
FARBREEFEAE ;. GG R FER T3

122 #HmArk ORATSVEE =S, EEOT)
Wy A AR A @3 Az i R B ki R AR
Hy QMEMIR R, @l RLEEE; @&,
P IR R

1.3 FHik

131  #FAEmLEiae o9 TESEEHR
A TESF R 48 ~ 72 h i BURF MR I 3 ml,
M4 T 4000 r/min B0 5 min, BCEZ M. R
FH AU5800 4= A 243 B4 (32 D si &2 /0 /)
175 WLEF  (serum creatinine, Ser) /K. B3 Ser J
1 8 L 44 pmol/L B 1o T 5 1 5 R ET Y 25% W)
W R IE SR B, ZWRES % SCER(7]. AR
128 58 35 v 23 B F 35 1012 A 6 5 390 B

1.32 7 CysC hs—CRP KT & ARHj24 h B
BHEZSEANA L3 ml, H R & T 4 000 r/min 2.0

5 min, B EJZI03E . R AUS800 4= H 3l 43 Hr A
FE ML CysC . hs—CRP /K-,
1.4 HitEHE

BOHE 53 BT % FH SPSS 20.0 B85 o 3 R

- 20 -



4210 AW, G RETMUIE BN E C . MBELC SR O PCLAR IS RS B s A UM (i

AR+ e (xxs) Fon, WA RR; it 22 PCOCARABERFIEREREZNSEHE
BOR DR L (%) Fox, WM CHY;  Logistic B4

H ROCHZ; RN ENTIRHZHNER BHRHER ST 2ZRA 5% E LA EAE
Logistic [[IH43#7, P <0.05 A% 58 Gt %5 X HAR R, OGN HE (REERE) . 20 A

JERERGE (=0, J&=1). ARHI24 h L7 CysC (ML
2 &R SERRAE) . AR 24 h L hs-CRP (BUSZBRIE) . 4%

| 1L e TPCIRJG G KA R (F=0, &=1)
21 MARSESAHLR R R, H#ENr 2 R — M Logistic MIHBIRY, 7F o=
PIALAEEY . M. B, BMIL. 722 55 1 434 0.05 K- | | ,\7ﬁ4/\.§?ﬂ/\|§l}31‘%9ﬂ, Hopys
(left ventricular ejection fraction, LVEF) | FAR A 31 [OR=1.843 (95% CI: 1322, 2.758) 1.
%Iﬂlﬂ‘éiﬁ? %Iﬂlf&%ﬁiﬁlﬂithﬁ, %E‘rﬂ]%éﬁﬁ‘ %#%Eﬁ[0h=0.645 (95% CI: 0.510, 0.892) IR
FREX (P>0.05), MAERAAGE . GIHIRIT R 24 b i3 CysC FHES[OR=1.801 (95% CI: 1.139,
BAE O], LURAHT 24 b i CysC. hs—CRPKP 2.448) 1. AR i 24 h 1f 7% hs—CRP F+ % [0 R =0.633
#, 2RBAGIEE L (P<0.05), WHIHE  (95% Cl: 0.479, 0.880) & PCIAJG & 4= & 557 &
TP, W1, WS FER R (P<0.05) . L2,

R1 PMHABREELEBIR

S fILH 23 12/11 59.26 + 13.55 167.59 £ 12.77 23.55+3.20 57.22+7.31 1.76 £ 0.31
XTHRZH 105 58/47 58.90 + 13.21 168.11 + 13.46 2343 +3.14 57.80+7.91 1.77+0.33
X/ A 0.071 0.118 0.169 0.165 0.323 0.133
PAE 0.789 0.906 0.866 0.869 0.748 0.894

R 13(56.52) 112.29 + 18.34 15(65.22) 15(65.22) 13(56.52) 1.31£0.29 6.88 +2.34
X HEEH 63(60.00) 98.42 +17.11 69(65.71)  42(40.00) 50(47.62) 1.01 £0.26 3.71+1.63
XY 18 0.095 3.476 0.002 4.857 0.349 2.694 7.759
PAH 0.758 0.001 0.964 0.028 0.555 0.008 0.000

*®2 PCIREEXFBREREZNSERX Logistic BN HSH

R 0.608 0.201 9.762 1.843 0.002 1.322 2.758
B IHHEIRI 0.339 0.106 7.983 0.645 0.007 0.510 0.892
AFif 24 h L3 CysC 0.600 0.189 9.744 1.801 0.004 1.139 2.448
i 24 h L3 hs—CRP 0.259 0.099 6.997 0.633 0.010 0.479 0.880

2.3 AREI24 hifiiECysC.hs-CRP K FERFHEE 0901 (95% CI: 0.830, 0.972), M N 69.6%

AN PCl R FIERF &% BN M E (95% CI: 0.603, 0.765), FEFR97.1% (95% CI:
MR 24 b7 CysC>1.322 mg/L I, FOMGESE  0.956, 0.979); W A FI i 5 5] B 9 AUC

FIE G AUC A 0911 (95% CI: 0.827, 0.995), it 0916 (95% CI: 0.897, 0.986) , HUEME K 91.3%

BN 87.0% (95% CI: 0.830, 0.927), ¥E5tEl  (95% Cl: 0.883, 0.936), H¢5th 4 82.9% (95% CI:

95.2% (95% CI. 0.938, 0.967); 4 AKHj24 h Ly 0.795, 0.850). WEIFIE 1,

hs—CRP>5.290 mg/L i}, 150 & 5 51 5 9 ) AUC Sy



rhE IR R AR 314
%3 ARF124 hiE CysC.hs-CRP 7k E R F&E B & X PCI RFE# A SR E
- 95% CI 95% CI
£z I A AUC /% R SE/%
TR BR BR
AR5 24 h L7 CysC 1.322 mg/L 0911 87.0 0.830 0.927 95.2 0.938 0.967
AHT 24 h L5 hs—CRP 5.290 mg/L. 0.901 69.6 0.603 0.765 97.1 0.956 0.979
PIFERS 0.916 91.3 0.883 0.936 82.9 0.795 0.850
10 [j/' hs—CRP J& T RAEBURPEPR &Y, 2 5 7K F hs—CRP
0.81 4,_]7_f/r AT SN A EF R AE ) IR L A R A0 A A0
4* PRI AR BT IAL 7 CysC . hs—CRP 7K - 3t 785 7T g 42 /1 £
0.6 YN 2| =1 »
§ N HT BV TE — B2 B 5 D Re B 1 Ko TN B At
fid
=04 A - AR, ZEBEEN HEXINGES kS
7 AR 24 h L CysC Lt
AHi24 hlfii#hs—CRP S B o
0.2 Wi E A ST e NN =2 3
) HrajbFss 2, BEM2EZ RS WEH T
o7 o7 o5 o5 1o ATRCRYT 7, BRI PCT AR J 3k 5% 701 ' 9 14 T
1 S W JE Ry B, CysCAE A B /NER UE 2 7] 5 19 A 1k
1 ARE124 h f17E CysC.hs—CRP /K K FE B & Tl FREW ., JLT 2 46 i IR I 45 A R 2 5
& = 5 3| .y A = > 22 2 Y
PORRIERAIRRIAOC fE LR 22 cAl VO R0 R RO 1
3 i CysC X & 52 551 15 s & 1 FUI A (B 6 T Sero BT
JTE

PCL2 H AR o £ 27X, BAREA
B/ © ORI PR 5T UE S HmT
B OB H R TS R 1 SR e —
T i 45 35 52 5 B B DR, AR TR AR
JEPRE, AHIEGE H 128 5 R 3 A 23 ik R R
W, RAEFN17.97%, 5IE SN IS BIT 5T 25 L 5
AR—F R R E R e R Ay, H
WIEABIRIT S, WIE BE R R AN
fa R &, SR IO B B 4 RN, A5
Logistic M1 IH M 45 R ow, @AM ER . 5IF
WEPR R . ARHT 24 h L7 CysC FHr . AR BT 24 h1fi 7
hs—CRP FH & 42 PCI AR J5 & Az i 52 590 B 9 (4 3 57 5
. AT R T BB G LA 5 . 17 PCLIRYT
)R8 i AR Y B, OB IR A R Ak e
LB PR s F8 35 v 3 4 6 O W R B e 45 O R -
FHIE IR IT 254 nT e X £ 3 B R I3 Bl g 2 7 A R
M, EIIRESZ L A E RS, SR
LA 5 R A s RN B ZE O T g R
[ H B B /N i SRR VR, 8 n o v A
SRS B 12 CysC 2 S e 2t B DU RERL
PRBURAR b, KT B 5 2R B B L0 ™ E

MREFRILL 476 5] 2 AF 5 O SR R DR 4,
24 ROC #h 28 23 M7 1L CysC 7K SF BT 7500041 551
N R BN B . AR,
FR B 1 s ML AT RE 5 3 5 R A 2 A L b BR R
T TR S A PR R DG, R Ok A T A I 3
FAAE 5 318 52 70 B 1 & A2 O R V)2, hs—CRP
AE 0% S B HLARAE 208 2 RS, J& —Fh T 2 U
AR S e bn o BB ERIR I, 200 U
BB A I 35 5 50 B HE A I3 hs—CRP /K F B 3 8 T
AN I 1 52 T B I 2 O LA B AR % A ki
HRONRE . 28I 52 4524910 400 19117 PCLIA YT (9 3E ST B
e O WA FE B & IS X 4, SR A Logistic [7] 4
Gy AT IG % BRI hs—CRP 7K - F i 2 8 3 R 5 i 5
FVEE R I ST AR IR, I HEWT AT T PCILAR 5
1 5 7 B e A I . AR 5T 3 i 4 ] ROC #h 2R &
P, YARRFT24 h L7 CysC>1.322 mg/L. AR A 24 hIfil
1 hs—CRP>5.290 mg/L i}, JHHKA T PCIA J5 1 5%
F R A RURAE N 91.3%, TR —AG I BARER
SRR TR A, B TR K (82.9%) ,
P T A TR A G I X PCT A S5 3 5% 700 ' o LA 3
P TTIAN(E, 58 75 07 S I o 4 R — 3K

i LTk, PCLARJE M52 7 B I & AR 5 1 5%

e 22 .



8

24

AW, S RAME MR C BRC RN O PCIARS TR B A9 1000 7 8

R AL A T R 1 B0 SR T 24 ho Il CysC .
hs—CRP /K4 56 . AT 24 h [fiL i CysC . hs—CRP %
PCIAR Ji5 32 52 577 B o5 2 A 3 e 1 T 000 41 11

<

=

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

% X B

PAN H C, WU X H, WAN Q L, et al. Analysis of the risk factors
for contrast-induced nephropathy in over-aged patients receiving
coronary intervention[J]. Exp Biol Med (Maywood), 2018,
243(12): 970-975.
BABU M, SONY D B, MEHTA S, et al. Contrast-induced
nephropathy in urological imaging: a comparison with cardiology
interventions[J]. J Urology, 2017, 33(3): 241-245.
LA, XIRUTE . STEMI 3 PCLIAYT 5 O TN E S50 1 5%
S g XU ) TN AN R (3] 04 B 0o A0 A 3, 2019, 25(5):
519-524.
SIDDIQI Z, KAROLI R, KAUL A, et al. Evaluation of neutrophil
gelatinase-associated lipocalin and cystatin C as early markers of
diabetic nephropathy[J]. Ann Med, 2017, 16(3): 101-106.
INEER, AT/INIG, 2R, 45 50 B2 hs-CRP. DPP-4 /K
B I 5 R s 78RR BE AR DGR D). TR R 2%, 2020, 31(11):
1397-1400.
AR 2 2 D VB S A3 23 D IE 220, AR BR A 220 L
BRI BB REREAL S5 50 2 20, v BRI P20 il A
BB Z 22 Ik Bl iy e lh Z2 5 2%, 2 RUE M R 2 I8
IRYTHRE ] TR AL, 2018, 46(9): 680-694.
STACUL F, van der MOLEN A J, REIMER P, et al. Contrast
induced nephropathy: updated ESUR contrast media safety
committee guidelines[J]. Eur Radiol, 2011, 21(12): 2527-2541.
KUROGI K, ISHII M, SAKAMOTO K, et al. Optical coherence
tomography-guided percutaneous coronary intervention with low-
molecular-weight dextran-effect on renal function [J]. Circ J,
2020, 84(6): 917-925.
AR . H AL U5 0T 20O WIUBESE £ 35 PCT B AR A & A %)
Fe 500 B 1Y A G DR 2R 4 B (0], B 2 I PR T 9T, 2020, 37(5):
767-769.
DINESCH V, DINESCH M, MACARIE C, et al. Risk of
contrast-induced nephropathy after repeated contrast medium
administration[J]. Acta Medica Marisiensis, 2018, 64(3):
108-110.
BRELAE, I ITHE, EAH, 55 RSk ARSI H KA
75 1 TR 38 52 70 B 9 04 S AR TE AR B 45 D] 9 SRR 5T, 2020,
34(12): 2062-2067.
TRV, O, JRUEF, 25 K ARHR G B9 H 2R 0 B AEAR D
RPN ATGYT I3 5 50 B 9 TR FE (D). PR R
2%, 2019, 48(22): 3924-3926.
KANBAY M, SIRIOPOL D, OZDOGAN E, et al. Serum
osmolarity as for contrast-induced

a potential predictor

23

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

nephropathy following elective coronary angiography[J]. Int
Urol Nephrol, 2020, 52(1): 541-547.
RIS, BRI RS . EARNR IO B 2 AR B AR5 KA
TR B9 R B 3 AR T 0. AR AEBIEAT, 2019, 17(36):
1-4.
ASLANABADI N, AFSAR GHAREBAGH R, MOHARRAM-
ZADEH S, et al. Pentoxifylline for the prevention of contrast-
induced nephropathy in diabetic patients undergoing angioplasty:
a randomized controlled trial[J]. Int Urol Nephrol, 2019, 51(4):
699-705.
R, sk, TR, 55 AT AT/ G R KA ARTT
1A PO WUREBE J8 35 58 0E A 15 1l A8 1N 3 200 1 I 1 1 52
i [J]. TP EEIfiZRRE, 2019, 21(12): 1887-1890.
YILDIRIM E, ERMIS E, CENGIZ M. Inflammatory markers of
contrast-induced nephropathy in patients with acute coronary
syndrome[J]. Coron Artery Dis, 2020, 31(3): 279-283.
KROLL R G, YELAVARTHY P, MENEES D S, et al. Predicting
contrast-induced renal complications[J]. Int Cardiol Clin, 2020,
9(3): 321-333.
FU N K, LIANG M, YANG S C. High loading dose of
atorvastatin for the prevention of serum creatinine and cystatin C-
based contrast-induced nephropathy following percutaneous
coronary intervention[J]. Angiology, 2018, 69(8): 692-699.
WeAg . CysC. KIM-10Fi 52550 P 1) S 0 (LA 5 ). 9
A5G IR, 2017, 20(1): 62-64.
BOTAR, BRI, 224k, 55 IR CHE B BRI 0 i
S P ENANELT]. T PEEE2%, 2019, 41(2): 157-160.
PSS, W, kA, 4F . hs-CRP 5 PCT R AE A F 76 57
Az JLIE A ZR G VB T S W (D], P AR s B R YL
7R, 2018, 28(19): 3007-3010.
IhER R, AR . 3K NT-proBNP /K SEFE SO U AE S A i
SIS v 08 N H SR DGR ZE[I]. v P4 PR 45 G0 10 105
Zkit3, 2018, 16(12): 1728-1731.
2RI, 4 &, 4%, 4. NLR AThs-CRP 7 NSTEMI £ & 17
TE IR By KA AR S 5 500 B R B0 A (E (0] T AL BE 2,
2015, 37(7): 985-988.
BETST, BT AT, E . DRI AR C OB B C SN AR R 28 4 el
ARSI ARG 152500 B 1 SN (L[] JAE B B 24k,
2016, 31(4): 556-559.

(R GikH)

A5 AR ZAN, i, R, S ORETIS B R C.
FRAE C S AR 0 PCIAR S 152 70 s B Tl A [0]. v A

.

Cite this article as:

2021, 31(2): 19-23.
MAI L M, YANG J, WU N, et al. The

predictive value of preoperative cystatin C and high-sensitivity C-

reactive protein in the occurrence of contrast-induced nephropathy

after percutaneous coronary intervention[J]. China Journal of
Modern Medicine, 2021, 31(2): 19-23.



