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[# E]EM.FIHERR R E LR EBKI AIEJT (percutaneous coronary intervention , PCI) AR 5 XF K. 7 & 7% ( contrast—in—
duced nephropathy, CIN) ISR N B MBS, Fik: BIBHESHT 2009 45 1 A E 2013 4 5 A FREEFT PCL &Y 1 481 B Lofg B
FHIERBORE, 4 BRI (n=375) FIHERE RN (n=1 106) , WE 2 HEF PCI RS IR K CIN RAR Il Rz
BH PCIARJE CIN RAEREREZERTE ., 4% . PCl R/FIEERRHEMME C(cystatin C, CysC)FIL 7 WIEF (serum creatinine,
Ser) K B E R T RMB A (P<0.05) ; B /R E T 2 Ak 3 {H (estimated glomerular filtration rate,eGFR) /K80 B & TR H 4
(P<0.05) SR FIERRIRA CIN RAEELDBHK 36.8%F 16.0%(P<0.001) , BHE Cox A4 B, B ILE /005 210 .
REFIRA DB R 42 ARBT GFR X HFRl A EAIAR BT O AR — FF SR PR % B PCTRJS CIN & 4: ahsr AR R (P<0.05),
Kaplan—-Meier 4= 724317 R CIN 4 B4EA 77301 B X TFHE CIN 4 (P<0.001), &if WRREBH PCIARSS CIN ZAFE B4R
RO T, AR EEQERME . OF S0 R RN B8 A4 ARRT GFR Xt LA FHR AT O IR — B UK,

[ KR PR ; & BRI A 6T 3 LR B0 s R R R TS
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Risk factors of contrast-induced nephropathy in patients with diabetes after

percutaneous coronary intervention and its prognosis
Zhang Shanwen ,Qu Xiaolong,Meng Jing,Hu Houyuan
(Department of Cardiology ,the First Affiliated Hospital of Third Military Medical University)

[ Abstract )Objective : To analyze the risk factors and the prognosis of contrast—induced nephropathy (CIN) in patients with diabetes
after percutaneous coronary intervention (PCI). Methods ;A retrospective study including 1481 cases with coronary heart disease un—
derwent PCI in our hospital from January 2009 to May 2013 was conducted. All the cases were divided into diabetic group(n=375)
and non-diabetic group(rn=1106). The change of renal function and the incidence of CIN were observed after PCI. The risk factors
and prognosis of CIN in patients with diabetes after PCI were analyzed. Results:The cystatin C(CysC) and serum creatinine (Scr)
concentrations were lower in non-diabetic group than in diabetic group after PCI(P<0.05). The estimated glomerular filtration rate
(eGFR) was significantly higher in non—diabetic group than in diabetic group after PCI(P<0.05). The incidence of CIN in diabetic
group and non-diabetic group were 36.80% (138/375) and 16.00% (177/1106) ,respectively (P<0.001). Multivariate Cox regression
analysis demonstrated that some factors(such as hypertension, heart failure, systolic pressure,hemoglobin,loop diuretic,renal insuffi-
ciency , preoperative eGFR, volume of contrast-medium and oral metformin before operation) were independent factors of the occur-
rence of CIN in patients with diabetes after PCI. Kaplan—Meier survival analysis showed that the two~year survival in CIN group
was significantly lower than that of non-CIN group(P<0.001). Conclusion : After PCI in patients with diabetes, the incidence of CIN
is higher than that patients without diabetes,and survival rate significantly is decreased after CIN. The risk factors in that patients in—
clude hypertension, heart failure,anemia,loop diuretic,renal insufficiency, preoperative eGFR,volume of contrast-medium and met—
formin before PCI.
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Xt Eb 755 95 (contrast-induced nephropathy, CIN)
R — S R RS B R BOF ACRE , BA B 1]
K UG EM R R ERRY, FEE DR A
8 JT (percutaneous coronary intervention,PCI) f¥ R
AR, 1R LRI B Z R, 8 CIN 2 A
BN, 7 PCL FH R R IA 20%~25%7,
BIIREA 2 BERE O ER ABULEEARE .
BRI R & CIN AW EZRERER, H
R IRR R R EENERE R, F, BERE
wRBRHREEER, BT ARESZ PCLIR
STRINLBE . ABTF R 1T 2009 45 1 AE
2013 4F 5 A FREMT PC1 Y 1 481 PlsE.LiR B H
AR PRBERE, SRS PR SR & PCL RS B T RE SR
FHArHRE R BE CIN SR & KHE TS 1E 0L,
REIRIR R CIN RTIRT IR ARSI,

1 ®WH5H*E

L1 —f&f#

B BT 2009 48 1 A Z 2013 4 5 H RBeAT PCI Y
1481 Bl 0o B E BN IRTERE, ARIBRE G IFHERME SR
FEIRARLR (n=375) FAERE AR (n=1 106) , HASRHE: ()4
% 18~80 % ; (2)3U4T PCI WSEL L LREBE ; ) BEESR
FAREEA; (4)RETFRARGAHRGRBOR ST 28 TR BT
BEIC R, HERRIRE: (1) BF AR RATL2H ; (2) 1R
WRIGEH T R ELSY,; G)FEHbREEM STk
FEU 5 (4)XF Lol o SRt A G A T B 5 (5) AR
PERPIE | SR MRS I PRIE AR | AR FREL I T R R
W HURBRIIRER B, '

12 #BRF &

Bl W R oA LR B E PR, R 2014 SRR R
FRIFUMZSWIARYE : (1) B B8 SO BR AR AR , BEAL ILME =
11.1 mmol/L; (2)ZSRE ¥ = 7.0 mmol/L; (3) K IR A Bl =&
RE &S 2 h B =11.1 mmoVL; () LML EH =6.5%,
W R U EAREZ — S RN . MABRREEE, =
J& 1L ¥E =7.0 mmol/L EICHE PR 7 3 BUAE AR A8 3 FE L i 4 =
11.1 mmolV/L AR 2 (3)H M), MAERBREEEESH
¥E5=7.0 mmol/L ERBEHLIALEE =11.1 mmol/L M2 Wi ok
FR, BN SBORE PR , FTHERR DL O 5 UK B SRR
HRE BARERIR D AR RR AR RN . X 2 8%
— R RPT B T IR, WP RE PCIAR)S 72 h WEDE
BEFEFRBEINE C (eystatin C, CysC) . il ¥ ALEF (serum creati-
nine, Ser) FI'EF /MR 1B 3T B 45 1 {8 (estimated glomerular filtra—

tion rate,eGFR)ZEAL/KYEHEAT L3 , 2047 B & 3 B R AR PCI
RIGXT BB, 5B CIN 2HitriE . 26 FI XA 24~
72 h K Ser FHE BT L H = 25%88,_F FHE =44.2 pmol/L(0.5
mg/dl), Hh3% 2 LB H CIN R4, OB SRR H RS
43k CIN dFNE CIN 4, 4007 2 i —REBERt, ¥ Bk iy
BAGH¥BEXHWEENAZE MERFRE PCARE
CIN fal HZE ZHE Cox B4, 3%F CIN A FdE CIN 4
PIEAEFFRIAT R,
13 MiFk

WERRR PCLAJG BT 1 8 3 AT 1 KBEVI, S
1445 6 AT 1 IRBEDT, LREAE (1 4570 2 FER BB AR
LU RS, H e CIN 4AA3E CIN 4 2 HRE AL
HHER, thER 2 AR A MG,
14 %itFEoH

I FRBF 5T B9 BT A B8R SPSS 19.0 B4 T4 2
ST, SHT BB R H @ 56, 3B R AR A
B ¢ K%, 2 RO FIBT A] A LR FHE B W B R
Z50 BERBERE PCI ARG CIN ERHEEITEZHEE Cox 5
R 4347, 2 LB AR BRI Log—rank K156, K56
K a=0.05,

2 & B

2.1 BRBA LS RALA PCL RAT—& A4
BERR 4 SRR R4 PCT RBT— RN 1 FiR,
2 HBEE—RIGREE L, ZRHHTHER L (P>0.05),
22 BAmALEEABEPCIRKE B ieigirEi
WERIRA SRR 4 PCI RJF 72 h CysC.Ser A
eGFR ZBALIEMINE 2 FR , IR LR B R ,2 A8 PCIL R
HIHY CysC.Scr F1 eGFR 7K FAH{L (3 P>0.05);PCI AR S5 48 h,
72 h JEMEIRIFA CysC K FH BAR T ERARA (35 P<0.05);
PCIARSG 24,48 h A1 72 h JEREIRIRA Scr /K FH BALTHIR
R4 (3 P<0.05);PCIARJE 24 .48 h Fl 72 h IR A 4HGFR
K F-BH .75 T PR 4 (3 P<0.05) , BE MR E00ras R
BR, AREE %4 CysC.Ser Fl eGFR KB E AR ER
(P<0.05), 4 18] CysC.Ser 1 eGFR 7K 254k 4 B B 25 7 (P<
0.05) , [l aF Bt i) & & Bt PR AR S CysC . Ser #1 eGFR KR4
AR EARR (P<0.05) , W3 3,
23 HAKELERRBLPCI RS CIN A £ £
PCI RS 72 h N, BEERAG4E CIN K43k 36.80%(138/
375), JEMEFRIRLH CIN R4 N 16.00%(177/1106) , Z 7 E
BEHITH¥E X (¥=72.328,P=0.000),
24 MBEIHEE PCI RS CIN 443k CIN A — A& K4
WERR B PCI RS CIN 41713k CIN H—fgse bl anz
4 FirR 2 AR ETER IR O R R LML B BRI BR
BT REAR 4 AR BT CysC AR AT Ser . REG eGFR X LL 57 F



BRERM kS 2016 F£4 41 %F 4 1 ( Journal of Chongging Medical University 2016.Vol.41 No.4 )

— 343 —

BAARHT O AR B H 2 R R A SR L (P<0.05),
25 BHFMEZEPCIAE CINARBEY S HE Cox 992
2 _
WRARBE PCI ARG CIN R HELZEE Cox ElHA
¥, LIBEIR G R E PCI RJG CIN B & R BB A (CIN R4E=
1,CIN REH=0) WHZ R, LHERFEHE PCIR/G CIN B

BA 10 MERERERN BER,RA Cox BIFHEEIMT
BRI B PAARSS CIN 24 MERER 10MERNY
RIEREH AR S, SGRER VERFEEPCI RFCIN RAEH
Mz FER P RA R MUE O3 B ERRA B DIREA 2
RET eGFR FIRT L3 8 (P<0.05) , 5ARAT CysC 1 Ser KF

FK (¥ P>0.05), Wk 6,

F1 BREASFEERFE PCI RAT—HERMILE (x£5,n,%)

Tab.1 Comparison of the general data of PCl in the diabetic group and the non diabetes group(x +s,n,% )

— YR BERIRH (n=375) eSS R L (n=1 106) Y i P
ER(H) 58.14 £7.15 57.81£6.42 0.792 0214
(B ) 278/97 818/288 0.004 0.503
BMI (kg/m?) 2523£232 25.15 £2.46 0.552 0.291
RIMLE 178(47.47%) 490(44.30%) 1.131 0.158
il 147(39.20%) 425(38.43%) 0.071 0.418
¢l 49(13.07%) 139(12.57%) 0.063 0.432
g 203(54.13%) 563(50.90%) 1.169 0.153
113% BNP(pg/ml) 225.51 + 82.43 223.94 + 87.83 0.304 0.381
S>3 (YK /min) 66.36 +8.11 65.82 £9.45 1.067 0.143
OFE(NYHA M-IV) 63(16.80%) 180(16.27%) 0.056 0434
W48 FE (mmHg) 116.17 £ 11.42 116.73 + 10.59 0.836 0.202
FF9KE (mmHg) 66.43 £ 6.35 66.16 + 7.08 0.691 0.245
Mm4rEH (g/L) 131.42+11.03 131.78 + 10.67 0.560 0.288
FERIBRA 47(12.53%) 145(13.11%) 0.083 0.425
HOfEAE 23(6.13%) 68(6.15% ) 0.000 0.552
AR CysC(mg/L) 0.77 +0.15 0.76 + 0.14 1.134 0.129
AR Ser(pmol/L) 7534+ 17.12 74.84 + 15.41 0.501 0.308
ARHT eGFR(ml/min- 1.73 w?) 9242 +23.71 91.35+22.92 0.774 0219
Xt FH & (ml) 154.18 + 57.63 156.31 + 58.12 0.615 0.269
£2 BRFESEBRRRE PCl RIEAFRE CysC.Scr#l eGFR ZELHIE B (x 25)
Tab.2 Comparison of changes of eGFR, Scr and CysC in different time points after PCl in diabetic
group and non diabetes group (x s )

R BRI (n=375) JERERIR A (n=1 106) ¢ {8 P
AREf

CysC(mg/L) 0.77 £0.15 0.76 £ 0.14 1.134 0.129

Ser(pmol/L) 7534+ 17.12 74.84 + 15.41 0.501 0.308

eGFR (ml/min-1.73 m?) 92.42 +£23.71 91.35+22.92 0.774 0.219
RG24 h

CysC(mg/L) 0.96+0.18 0.95+0.17 0.970 0.166

Ser(pmol/L) 82.15 + 18.03 79.49 £ 16.62 2.517 0.006

eGFR (ml/min-1.73 m?) 83.65 £ 22.85 86.17 + 21.86 1.907 0.028
ARJG 48 h

CysC(mg/L) 1.2120.23 1.14£021 5.204 0.000

Ser(umol/L) 94.53 +19.12 87.52+17.46 6.269 0.000

eGFR (ml/min- 1.73 m?) 78.47 +21.16 82.39 +21.59 3.054 0.001
ARG 72h

CysC(mg/L) 0.80 +0.16 0.77+0.15 4387 0.001

Scr(wmol/L) 79.67 £17.91 75.38 + 16.08 4.111 0.000

eGFR(ml/min-1.73 m?) 86.07 +22.92 89.69 + 22.75 2.658 0.004
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26 ¥Ry EBHPCIARS CIN BaFAE CIN a4 5 %4 — AR FEEAY R 73.919%01 84.18% , R BEEGIH¥E X
3 (P=0.018) ; Bi4E 4 A7 34} B 45.65%F1 64.97% , % 7 BA

#5% Log-rank B3 B/~ , CIN WAHAIE CIN .40 &) 264F BEit$EE L (P<0001), FIAF2H Kaplan-Meier B (WA 1), 8
HEFEFRAYBIE 89.85% 1 93.22%, ERTHH$EER (P>0.05); 7~ CIN 4R F4EAE TR B FIE CIN TE4H (P<0.001 ),

£3 WRHRASIEERRE PCI Rg CysC.Scr #1 eGFR ZH MR ENRSTE S
Tab.3 Repeated measures analysis of variance of the changes of eGFR, Scr and CysC after PCl in diabetic and non diabetic patients

Gz 3] df MS F18 P&

B 1] 3 2385.763 54.871 0.000
PR 2 9174537 538.413 0.000
B x SRR 6 3236.154 89.375 0.000

R4 BERFEE PCIAE CIN BFfECIN A—BARLLE (x+5,n,%)
Tab.4 Comparison of general data between CIN and non CIN groups in patients with diabetes mellitus after PCl{x +5,n,% )

— R BER CIN# (n=138) 4k CIN #H (n=177) XiiE P
FI(Z) 5842 +7.31 5775 £6.42 0.865 0.194
HHI(Br) 106/32 128/49 0.820 0.219
BMI (kg/m?) 2531£235 25.13+2.18 0.703 0.241
HIE 74(53.62% ) 75(42.37%) 3.937 0.031
DTk 55(39.86% ) 67(37.85%) 0.131 0.403
ek 20(14.49% ) 23(12.99% ) 0.148 0.412
wILAE 76 (55.07% ) 94(53.11%) 0.121 0.408
3¢ BNP(pg/ml) 227.82 + 83.14 223.17+£82.84 0.494 0.311
L3 (Y /min) 66.13 £ 8.11 66.56 + 8.43 0.457 0324
LF(NYHA M-1IV) 30(21.74% ) 23(12.99% ) 4237 0.029
45 B (mmHg) 119.78 + 11.63 . 113.21 £10.31 5.304 0.000
&5k K (mmHg) 66.82 +6.42 65.67 + 7.01 1.498 0.068
MeTEH (gL) 128.17 + 10.97 134.85+11.18 5305 0.000
FER R 23(16.67% ) 16(9.04% ) 4.158 0.031
HIhfE R4 15(10.87% ) 8(4.52% ) 4619 0.027
AREG CysC(mg/L) 0.80 £ 0.16 0.75+0.15 2.851 0.002
ARHAT Ser(umel/L) 76.94 £17.35 73.73 £15.09 2.358 0.043
RET eGFR (ml/min- 1.73m?) 87.12 + 22.69 96.37 +22.52 3.605 0.000
X3 EEA A& (ml) 163.54 + 53.81 145.89 + 49.57 3.020 0.001
B E R BN 25(18.12% ) 18(10.17%) 4.154 0.031

*5 WEFREE PCIARE CIN HHEREE
Tab.5 Assignment of factors affecting of CIN in patients with diabetes mellitus after PCI

fEREE TR VR B 15 PA

RILE X1 H=1,%=0

TIPS 3 X2 NYHA M~IV=1,NYHA I~[8RIE#=0
gl X3 Hb<120 g/L=1,Hb>120 g/L=0

PR R 9] X4 fE =1, k=0

00112 X5 H=1,%=0

ARHF CysC X6 >6 mmol/L=1,<6 mmol/L=0

AR Ser( umol/L) X7 >106 pmol/L=1,<106 pmol/L=0

ARET eGFR (ml/minol.73 m?) X8 <60 ml/min-1.73 m?=1,>60 ml/min-1.73 m’=0
X LS A X9 >200 ml=1, <200 ml=0

AR AR H UK X10 H=1,%=0

ARJE CIN BAEEMR Y Fr=1,KRRE=0
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£ 6 BERFHEE PCI RSB CIN EREESEE Cox BFSH
Tab.6 Multivariate Cox regression analysis of Factors affecting of CIN in patients with diabetes mellitus after PCI

A FRUER (SE)  Wald 32 3 RR 95%CI
X1 0.326 5.736 0017 1.792 1316~2.991
X2 0.386 8.812 0.003 2.531 1.486~3.917
X3 0.257 7.017 0.008 2283 1.387~3.871
X4 0.131 6.307 0.012 1.987 1.134-3.793
X5 0.132 6.562 0.010 1.537 1.119~2.148
X8 0413 4331 0037 1497 1.073~1.865
X9 0.098 4.981 0.026 1.853 1.112~3.698
X10 0.231 4.543 0.033 1512 1.098-2.216
100+ KT GRS, ERRKFHIMAEARE 48 h,R)E
o eGFR /K EZE &, SR, MR A AAERE SRR 4
£ 60 — ON g ARJ5 72 h GFR KFHPRE B8 TARETEL
e “ . ) KF, FEABFH,PCI RJE 72 h P, BERE4AL CIN
§ e %R 36.80%, T B8 FARME R4l CIN B
201 P<0.001 A 16.00%, X LB FRIR 20 PCL AR JS BB
0

0 3 6 9 12 15 18 21 24
' mEICA)
1 RFEE PCI RJE CIN TEAFHE CIN TEHAREFF LR
Fig.1 Survival curves of CIN and non CIN subgroups in patients
with diabetes mellitus after PCI

3 it #

HEi,CIN B BB RS St B &
REHEZ—8 HRE PCIREHNEEHEEZ—I,
CIN—EL &4 K UA B JE -+ 28 & 4 Bt (8] | 38 e Be
B MO MEARBFHHEER, HaREL
ARy At R e F AN TR BT 5K
HAAMBIIGST , T EB B ENEFEREY,
AR, BRI B M B R AF3En , B PR A
RELRMEBERE, R CIN Z4AENEERKE
RZ—  FHIHHETERREE PCI ARG CIN R4/
B ER T NE,

B IhBEE & A CysC.Ser Ml eGFR #E477F4Y , 76
BTN PCI ARBIEARSE 24,48 h 1 72 h XFCysC.,
Scr M1 eGFR #1747, &5 B8 PCI ARG 48 h,72 h
MR CysC KT BAR FRERRAL; PCL AR SR
24 48 h 172 h IEMEFRIRA Scr 7K FB BAK FHER
4 ;PCI RJ5 24 .48 h F1 72 h IEMERHE4 eGFR
KFHEETHIRFEA, 2 HE8%E PCILARJF eGFR

Th , BB B3N CIN By R AR, X AT REFIREIRE
5 | R A B I B R 38 L I AL A 55519, 7E Natalia
FRHHE L BRBER R B #E PCL AR5 B ThREH
BT, BN A MIENE R R4 CIN &R
43 B1H 40.4%F 16.0% , X —45 B A B 55 45 R4
W, xtit, BRTE X BEERE RR B A PCI RGBT
/D CIN &4, TER R O RMITH, £+
OHSE B R AR R O AR T HE AR A 7T F 3G &F A 7T Xt
TiBH CIN B & AEF B B ARE,

R T H—BHITHERR B E R CIN RAEME
W E Bl R % B PCIARJG CIN TWAMIE CIN T
HABATHE , SRR AR EEFER .
BMI, MR s Ak S R AR | I %% BNP. .0 FEF
WEFELHEER, MAERDE., OF WIHEE.,
MELEH RERIRF . E A2 RET CysC AR
Ser ARFT GFR X H30I A B AR AT O IR = B XU
HEAABER, XERXEHN R IRERR R
CIN RE, Xt AR EERENALZEER
Cox [EIFAMHT , &5 R B/RWEIRAR 84 PCI RJE CIN
RAE MM R HEE S IME O3 R R
F . FThEER A ARET GFR X ) B FARET O AR
XU, 2R DA ST B R, Bl AR HARER BRI A
A ARBIE ThEE KT X LA B AR S R R %
SEMER IR B PCI RJG CIN TSI R R E BAR
X—EREPIELFRRREE , KRS RIR
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ERMRERMU, AHRER, OF M XTH
IR FIRF R RR R E PCI ARG &4 CIN
BB fER R, AR BoR, RET 0 R—F
SURST PCI ARG CIN KR —EH R, XX KIE
TE—ENIE SR,

CIN I RAESFBFIRMIRG , EEZ2HH8E
T B G BUK ABATIRYT , B A R AR T
JEU+11, Rihal 58 878, PCI RJ5 CIN BB
FET-HE A 22%, H 1 1 5 FFRTHE N 12.1%H
44.6% ,THE &4 CIN B EHEREFE TR R 1.4%,H 1
R 5 HEFET-EN 3.7% M 14.5%", BEARIE BN
IR PCI ARJE CIN BEH 1 £ K 1.5 F4F
RN 50.0%F0 25.0%4, A5 BN ,CIN 4
3k CIN A FEF RS TR 89.85%F 93.22%;
— AR R IR 73.919%F1 84.18% ; BRAELEFFHR4Y
HJE 45.65%F1 64.97% ,Kaplan-Meier 4= 74317 2.
7, CIN HMAEAER I B AL FIE CIN H,, X
ViR B8 &4 CIN EHBUGEE,, (B H TR
5 W4H B A T TR B BOR &2 | RE DB IR B804 45 AT
REFFFEIRZ B,

45 bR BRI B H PCI AR CIN R 4R
HEBTIEERFERE ., FAEREEES CINF
PR EE R ILE O3 B R R Y
TIREAN 4 ARBI GFR X L7 B AR ET O Ak —
UK, ¥ 7] BE R R IR B CIN A kST fE
BRI, BEPRAE B E R CIN JEPEATE R B %
&, Bk, ERRAR PCT B E P, R FE VI N Ser
1 CysC BIZEAL , FIEEBE AN R MU BR A% B CIN /9
Hips , AT RE S BEIR R RE CIN R4,

2 £ X W
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