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[KEIA] P FFe ey, RATHRE; ZHSTRIESHAECIAEL; HEZEBRIRASNEST
(8 E] BHY FiT2MH STRIBLFHA UL (STEMI) & H 12 & BRSNS 57 (PPCD) RIT ARG
24 h WAE R BT 3 R bt b Al i 569 S0 B 45745 (CI-AKD) Z9m R eh %, ik RAATEM 3 F ALK Bt
WNAT PPCI 49 STEMI &% 397 4, MUY A4 R TH RB(n=199) Fo 3T BB (n=198), EBIEIKIFHKE CI-
AKI 89 8 % & R B AGAT A RGAER I 8] £ 2R B B FA4(MACE) A B 2 RFBERETERL, &R
STEMI & % AL E S de B 18] 4 (6. 1+2.1) h, TR ALK AT Mehran K a3 o £ ¥ %3t 3 & L (P>
0.05), KJG R fobf a8 P 124k 4 28.5(25.3,29.6)h,397 41 B & F 53 61 (13.4% ) & 4 CI-AKI, £ B 7T #e R 40
17 41 (8.5% ) . *FR& 40 36 41 (18.2% ) (P<0.05) , % B % Logistic © 2 54 %77, 5 P RBAL AR | B T3 R 7T 2L AR
ARG £ JLEF (SCr) ¥4 48 &, 5o JUEF £ {4 ( ASCr) (OR=0.38,95% C1 0.20 ~0.72,P=0.003) , T E TH AR E L %
CI-AKI # 4%k A% 47 B % ; sesd b F) (CM) #1 & (OR=1.03,95% CI 1. 01 ~ 1. 04, P<0. 001 ) & % % CI-AKI #) % 3 & &
B, BRTHARMAS 24 h A S&RmEEFEFIKR(P<0.05) , L4 MACE &% 2 5% X657 F4 7 &, X 6
EFRREFE(P>0.05), &8 STEMI & PPCI RAT & ARG 24 h WA B TRAR | TATRE CI-AKI #9 £ & {2
R EENTE .
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Effect of nicorandil on contrast-induced acute Kidney injury in patients with acute
ST-segment elevation myocardial infarction undergoing primary percutaneous coro-

nary intervention
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[ ABSTRACT] Aim To investigate the effect of continuous intravenous injection of nicorandil on the incidence of
contrast-induced acute kidney injury ( CI-AKI) in patients with acute ST-segment elevation myocardial infarction( STEMI)
undergoing primary percutaneous coronary intervention( PPCI). Methods A total of 397 patients with STEMI under-
going PPCI were enrolled in this prospective randomized controlled trial.  Patients were randomly assigned into two
groups; the nicorandil group(n=199) and the control group(n=198). The primary outcome was the incidence of CI-
AKI, the secondary outcomes included the major adverse cardiovascular events (MACE) during hospitalization and the
need of renal replacement therapy. Results The average of myocardial ischemia was (6. 1+2.1) hours.  No signifi-
cant difference was observed in Mehran score and other baseline characteristics between groups (P>0.05). The median
duration of blood sampling time after operation was 28. 5(25.3,29. 6) hours.  As a result, there were 53(13.4% ) out of
397 patients suffered from CI-AKI, 17(8.5% ) in the nicorandil group and 36(18.2% ) in the control group, respectively

(P<0.05). In the multivariate Logistic regression model, nicorandil acted as an independent protective factor of CI-AKI
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(OR=0.38,95% C10.20~0.72, P=0.003).
0. 001 ) was an independent risk factor for CI-AKI.
higher than that in nicorandil group (P<0.05).
therapy between the two groups (P>0.05).

Conclusion

Whereas, the volume of CM (OR=1.03, 95% CI 1.01 ~1.04, P<
The incidence of angina within 24 hours post PPClin control group was

There was no significant difference in MACE, and renal replacement

Intravenous injection of nicorandil perioperatively can

reduce the incidence of CI-AKI in STEMI patients undergoing PPCI, but does not improve the short-term prognosis.

X EE 3175 T 10 2P #1495 ( contrast-induced
acute kidney injury, CI-AKI) & L% PN W FH X L 5]
( contrastmedia , CM ) Ji5 i) 22 FF & AE , HAE 684K B0 ik
> AF-AK (percutaneous coronary intervention, PCI)
FHRR KRN 2.0% ~57.3% ) SEAER,
H T P K A 1 T e LV 2 4> MY I, CI-
AKI Y RAERE R TR, SR, B = e AR
PCI EC BRI 0, CI-AKT A5 FL A7 42 185 1 % A 3
el , 2Pk ST Bedfh = L JUFEFE ( ST-segment ele-
vation myocardial infarction, STEMI) &3 i il i 30
FIFATERE AR AT O IR R0 fi ALK
PPCI ARRICIE B K AL Ak BAE D R HE B % PCI
( primaryPCI, PPCI) R J5 CI-AKI &4 % g5k 20% ~
26% , .3 5 TH PCL R A S FL TS Y
FTHER ) Wk, F3 PPCI RS CI-AKT A
BT it B AT EE I R R S

Je ] Hb R J& —Fh ATP K B 45 38 18 T R
( ATP-dependent potassium channel openers, K-ATP)
B EE R, Je al /K n] DUl i K-ATP 3@ 8 T i
A A S /N8 450 40 R0 8 46 ( reactive oxygen spe-
cies, ROS) 5 A, 43t K BB 4L R dle o 97788 5 4t
P37 FEFEI PCL B, 11 RS Bk 5 2
IR 35 8 s R ROR R CL-AKT % 2R 5 i A
RS SR, 56 F B R W 2 AT M R X
STEMI &4 PPCI RJ5 CI-AKI 19 & £ 2 5 HA By
YRR, B 48 . ABTSEXT STEMI AT PPCI R Y
AR AR HT AR 5 AR T 24 h Y RRSER DK
IR FTHUR B 7EGR e AT b JR X A BE CL-AKI
R S T (1) 5

1 FERMTE

1.1 ®HRXH
KAATEEE T AT AR T &, NS
2015 £ 1 A £2017 12 A2 T8N & E k¥ E
B0 JFAT PPCI Aty STEMI & 2 397 i, KA % &
HAREREF, EHHATHEER TR R
I FEAE 397 6 B 3t F bt flF B0 20 F AR5
AR A >80% , H iR I AN A KW

FERA 5 397 B, MNATHE: KR 12 h LA fF &
PPCI 45 4F By STEMI & 3%, STEMI A 2 & 34
MR R A S ED 30 min UL, ELELE2 NG
Bk ST Bt (V1-V3 S B4 E =2 mm, LR 35K
B =1 mm) B R 0 T A M A R S T I SO
A REEQ M, EMEEA T HEHELES LR
W% 99 | AL o HE B BB R AR - AR B AR
FESPCIXFELRLFHEBMA; S EE 2h i
i Y A Ko I E 4 KRR S R AR
TR A h HEHFWAMWER, ARAGTRE
I kR U SR E W B, BTE CM H
ARG EFTFRECMBLLE T, AARXREFTRE
X A8 N & B Fe /b 32 3 48 2 B 4 B9 # (2013067 ),
FRMEZALZHERES,
1.2 o4

AR K FRE FEF 2 AR THRA
(199 ) A xf 40 (198 $1), Jo 7 3 /R 41 42 £
CM BT & ficHf ok B 7T /R 2 ~ 6 mg (b3t 19 7R A = 4
AR ANF), G A £ & K (normal saline,
NS) #i B E 10 mL, # & T £ E ARG 24 h A #F4E 0
0.1 mL/(kg - h) #KENRTH/R(24 h £ 72 mg
JeT AR VE T 0. 9% £ 32 2k K 5% # H M IE A o
X BRI AE Fl CM BT & k3% B %8 7 & NS, i %
REAE 24 h FHFEFHKENNSO. 1 mL/ (kg - h),
1.3 EFARERTT

QUBREHLEROT FALE, TAEEEE
AR 0 MR A E B It /AR 25 A (FTE] I AR
300 mg fn 4 4% 3 06 180 mg) , A BT & fikc ik 51 5 & AT
%50 ~70 Urkg, ARJa 38X LMty o M 244
VAR =t I LT NN T o A
B HT R A R K E AT H A (an-
giotensin converting enzyme inhibitors, ACEI) / if. & %
7K & % MK 3 | #| (angiotensin receptor inhibitors,
ARB) \B % [ # AR 45 B 1 LB IR R A
1.4 FERWKERIRZIER

o B A kR CI-AKT By e I &
L E B R R L 3 ik 3k & R (intra aortic balloon-
counterpulsation, IABP ) | 4T 20 8 th & ( erythrocyte
specific volume , Het) A BT i AL B ( serum creatinine ,



686

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 8,2019

SCr) . A #r & /N 2k J& 3T % ( estimated glomerular
filtration rate,eGFR) .CM L & Killip 2%

AR . BEH TR AREE 24 ~
72 h PR R R i W AT A A AR B A e A A
FDLH 50 A AT £ AR AT B I 98 A K SR
B F I,

ERAEARERY B EEL RO E FH
(major adverse cardiovascular events, MACE) & & %
BRI F1F U,

AR AE B A AT B Mehran R 3 4312 &
CKD-EPI » R, it & & & 87 & /N 2k € 32 & (eGFR)
[mL/(min » 1.73 m*) ] =ax (Mo ALEF %K Z/b) ¢ x
(0.993) F#, H & a i, L=144, Fl=141;b
% =07, F 1 =0.9;c & & ¥ MK ALE <0.7
mg/dL=-0.329,>0.7 mg/dL.=-1.209, & ¥ i1 3% Al
B <0.7 mg/dL.=-0.411,>0.7 mg/dL=-1.209,

F EULE AT N CI-AKI 8 % % % . CI-AKI %
X HHRAMERGHERT, L& N EA CM JE 3
K P SCr A FE 2 I+ 8 2 1E 25% = 46 %t (H 3 Jm 44. 2
pwmol/L(0.5 mg/dL) ™ ok B A Ax h K

x1. MARZRIERENOLE

Fe #18] MACE R & % 5 &R IETT .
1.5 SiESHR

B SPSS19.0 B AFHAT R F oA, T EA R
DL KR 4L R A X B, B B A H<S, 0
X JH Fisher 5 #45, EA 0N E XA xxs
FR A A B K student” s ¢ A B 3F IF A 4 A Y
THERAU M(Q,,Q;) & =, 4 8 % & f Mann-
Whitney U %%, % BE % Logistic El 3 241, & EE A8 %
HEE,Hit5 CLAKIL A R ET A X B &,
A AU | DL P<0.05 h £ R HHTFEE L,

2 % R

2.1 EXIGKER

B4 N 397 8, Ho 5Pk 314 4l
(79.1% ) , F-HAERS (62.6+£12.0) %, J& ] Hi /R4
AN HITEHEE AT H 7R P45 5 (3. 3+1. 0) mg, PIZHAR
i Ser BEFRS% Het JABP Killip 432% .CM 7 & . Me-
hran KUK 23 | A i R 1L s8] Bz FH 25 17 il 25, 22 5%
IHG T2 #7E L (P>0.05,% 1),

Table 1. Comparison of baseline clinical data between two groups

o H X} HEZH (n=198) JETTHI/RAL (n=199) Pl
TR () 63.1+12.2 62.0+11.9 0.382
L% )] 159(80.3) 155(77.5) 0.493
KilliP 43 4% [ 5] (% ) ] I %% 135(68.2) 143(71.9) 0.238

I 38(19.2) 35(17.6)

I % 25(12.6) 21(10.5)

V&4 0(0) 0(0)
MRS S [ H1(% ) ] 97(49.0) 85(42.7) 0.194
AT 1(% ) ] 45(22.7) 42(21.1) 0.716
BERRIR [ (% ) ] 58(29.3) 65(32.7) 0.448
IR (% ) ] 104(52.5) 114(57.3) 0.370
FLLR U FE 7K (mmHg) 130.3%19.5 129.0£17.5 0.479
TABP[ (% ) ] 2(1.0) 1(0.5) 0.556
CM | (mL) 155.0(151.0,169.0) 161.5(149.0,171.0) 0.756
ARHF SCr( wmol/L) 86.4+22.2 85.9+20.6 0. 844
ARHEF eGFR[ mL/(min - 1.73 m*) | 79.9(62.1,105.3) 81.7(66.0,97.4) 0.857
LDLC( mmol/L) 3.5+1.2 3.4x1.1 0.129
TC( mmol/L) 5.1x1.3 4.9+1.0 0.160
BNP( pg/L) 342.8(192.1,466.8) 343.0(205.2,514.6) 0.602
Het(% ) 39.6x2.3 39.5+2.2 0.780
Mehran JXU& 53 5.0(2.0,7.3) 5.0(2.0,8.0) 0.956
FZEOL (%) ] fiT25) 196(99.0) 197(99.0) 0.661

ACEl 3, ARB 179(90.4) 175(87.9) 0.356

BBl F- AR 1A R 82(41.4) 90(45.2) 0.419
S JULE Bl L B[R] () 5.9+2.1 6.3+2.1 0.051
AJG ML A] (h) 27.9(25.5,29.1) 28.5(25.1,29.6) 0.118

IABP: TSk A BREE S, CM XS LS, SCr it ULET , eGFR - A 570 89 1 /N Bk B | LDLC . IR 8 i 4 11 JIEL 1 8, TC . SB[ B2, BNP  Jili 1) £
JIk, Hot : ZL2AE LU, ACEL: L8 5% 7K R AR BB 7] , ARB 1045 5K 3R 1 S AAHETUIR) , ARG SR ML IR 18] < S A H afi, LT SR S I 18] 55 AR 24 ~ 72h
DAY L LT SR 8 B I ) 2218
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2.2 TABINBEERA CI-AKI ZfREILE
IARHAG SCr AR, e Hi/RA ARG SCr Tt
R e HAE MR T X IR AL, Z A S FE (P Y
<0.05), 397 #lEF# hIt kA CI-AKIS3 ], Sk &k
RN 13.4% , Horpr ) Je il R4 CI-AKI & 9 %
$98.5% ARTXFHBALY 18. 2% (P<0.05) (£ 2),

2. MABBIERE CI-AKI R EILE
Table 2. Comparison of renal function and incidence of CI-

AKI between the two groups

5 H Xt A2 EAMARE
(n=198) (n=199)
SCr( wmol/L)
p NG} 86.4+22.2 85.9+20.6 0.844
VN 101.6+28. 1 89.5+26.9  <0.001
ASCr 15.9(7.5,23.0) 5.0(-6.4,12.4) <0.001
WAIE (%) 19.0(9.2,24.4) 5.2(-7.7,16.5) <0.001
eGFR[ mL/(min - 1.73 m*) ]
A 79.9(62.1,105.3) 81.7(66.0,97.4) 0.857
N 67.9(52.5,88.3) 79.6(63.1,100.5) <0.001
ﬁ%{ﬁg}” 36(18.2) 17(8.5) 0.004

CI-AKT: XF He5 5 S (9 2P B0, ASCr: AR T SCr 5RG SCr 22 {H

2.3 HWHAMACE REESHEBEREGTHILE

5XF IR EE, e T HIURAAR G 24 h OB
F KRR (P<0.05) , Wi 22 18 B9 A J5 3 B
WO DI RE B AL B APE O ASR B I A P K I B
HE TABP RN RRAS O AT 2 RBE T &
TEFIERIBITT AR ER TG E L (P
¥1>0.05)(#3).,

#£3. MARGHERBIE MACE E4REESHERET
EUREREMELE[H(%)]
Table 3. Comparison of MACE events and incidence of renal

replacement therapy in two groups after hospitalization

[n(%)]

A X e Je T Hi R 2
O (n=198) (n=199) P
ARJG 24 h NOSR 39(19.7) 22(11.1)  0.016
P N e 21(10.6) 17(8.5)  0.475
LIe AL 20(10.1) 18(9.0)  0.709
b (INEREERY (| B 0(0) 0(0) 1.000
RN 0(0) 0(0) 1.000
IABP 2(1.0) 1(0.5)  0.556
NI A 3(1.5) 2(1.0) 0. 645
SR 4(2.0) 2(1.0) 0.404
T B B R IR YT 0(0) 0(0) 1.000

DINBEAEAL : JFAT O ) IR I BOHT K B0 )

2.4 K% CI-AKI 9% E % Logistic B34 17

M HZ H 2K Logistic [01JH 4387, 7E 8 157 4F
14 OB% PR . Het | /0o (LS SR 0 B[] R HiF SCr, A Hif
eGFR IABP i HAE K 5, Bl A i ik s HH e ]
H1/K (OR=0.38,95% C1 0.20 ~0.72,P=0.003) j&
STEMI 3% PPCI A J5 %/ CI-AKI [ 5k 57 A 3 [H
Z,CM #4# (O0R=1.03,95% CI 1.01 ~1.04,P<
0.001) 42 %4 CI-AKI fA7 G IR E (% 4)

F 4. B4 CI-AKI B % E & Logistic B35 47
Table 4. Multivariate Logistic regression analysis of CI-

AKI occurrence

i H A5 B SE Wals  OR 95%Cl P{i
JEFHBR -0.97 0.33 8.80 0.38 0.20~0.72 0.003
CM & 0.03 0.01 17.77 1.03 1.01~1.04 <0.001

HEIE 1 PR 28 A 458 M 300 A7 8 8 DR 6 | Het O LR R i i ) | AR 7
SCr, ARHif eGFR . IABP

3 %W it

ARWFFEAEHE 52 PPCL iR YT HY STEMI &3, WL
ST AT B R DK HE I SR 5 24 h N HFLi
ik 57 FH 2 AT MR % CL-AKT % 96 26 % i W 10 14 5%
Wa &% L 3% BA il B 2 75 ik 2 A e mT b 2R 7T LA 2K
3% STEMI £ % PPCI RJ5 CI-AKI 9 & 4=, I /D
AR5 24 h WBESE S5 0 B 0 &A= AR A2 B 19 1)
RFET 2 R AR YT S H AL MACE F 4 5F
Te b E

VTAESE , PPCI J& STEMI f5 8 2 (1) Ifil iz T 8t 7
3, E STEMI & 9 R 2 B AR T = a3 5112
di PPCI 19 38.9% ', REAEAFSE & 8L, STEMI %
PPCI R J5 CI-AKI &5 % 25 A #: PCL B4 1Y 2
fi7, STEMI 3 CIAKI ()% A Al g 5 1L i 55 112
AFEE FHZE NI I R GEOE | R AR O RS
ALK R E S TR B A Yk A
NEFH CM i 388 5 3R AR AR 5 WA A4 L 400 S 4
B0, AT 5K A P 5 A v 2L | 5 3 BK Bl ik i
45, RS S m A, IR ROS BT AR 5 3 A 1k
E S | 5 R A W R o et AR A, B AR B Cl-
AKT B A= 0T  FR I, o338 1 5 gl ot Bk 40, 990 o
ROS WYIE BUFNR B P RES2 TR CI-AKL & 2B R YT
Ko, BRAEAHSCHEFE R U] . PPCI /& CI-AKI &4 1)
EfEE U9 AN STEMI B % PPCL A JS 3 %
CI-AKT BT BOR J5 HAAR DT T AE & AT,
HARBGHEEBMHE R Fik, REBE R
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TR 1 it 2 A Y, KARIR YT & H AT A AT A
Rk /b CI-AKT & A i UG 8 i), 8k i, i T
STEMI f83# 47 PPCI B[] % i FR 1l , A Hij o ik 78 7
KA TR AL 3, T BOZ 28 AHE CL-AKT (1% i By 1 Il
PR

JERT MR —Fh A LA i L5 H Y K-ATP 3
TEFF R, F2 5k i i A, o etk 3l ik o 3
D SR o Shimizu ALV B 9% e PSR M JR 38 1k 0 1)
ROS 435, T B E Kir6. 2 B9 235, fEf8 10 2 0
R BRI PV T 05, JE AT MR GE o K-ATP 38
T FE RN E /N 10 F0 ROS 19 E BLRE i 14
AR AR B B A s — T T R 1
P B U i 308 o 410 S T g 9T D PR AR 1 BT
MFERER AR Lei 2 R L B,
FH CM B3 B /NG 1 B 2, mT AR o 2 7 R 1 e
R AR T 1 JE AT Hi /R K-ATP 38 38 7 i VE I, A
KU A A ] LA ) Ca™ N, 46 T B AR
FL 7 I (1) 2 2 2 A R Pl 57 7 0 A, 38 B 2 A A4
By PER Y BRgTiE— 2 R, B0 PCT IR
309 1R e e i P 8 7 JE AT b R BEAS A B
WD ARG CI-AKT [ & A AR TR 58 45 0 o 45
T Al HiL /R %) STEMI 35 PPCI RJ5 CI-AKI (1 i
BiYER, 25 3 WoR JE nl /R 40 CI-AKT & 9 F N
8.5% , W EALT X B4, 27 Je v MR A Bh T i
%2 NBE CI-AKT B9 &4,

FI AT, 56T STEMI &4 PPCI T A W # Bk 14
IV FH JE AT Hl IR () F 5 i A /b g A N R B AL
R AR, FEAFFEH, 7E PPCI KR
FREEE ARG 24 h WRFEEERIKIE A JE ] HLJR
(K5 J& T /R 1P R BAAR (29 1 h) B fg R AT
FPE CM(40 mL BUIAEE ) 38 20 5 E 58 2 i R 20/
24 b R ULRRSE I O FH 2 R Y, TR A
PETT T, A A B9 245 5 2% BH B YOS ik 9 1 46 e il
/R 6 mg I I i R RN 0 FE A 58 TR e AR
HITEHEJE v /R S35 70 5k (3.3 1. 0) mg, RJ5 LA
3 mg/h HEFF 24 b, S5XFREAUAA e, X i O G
A

TEXT TS A 520 7 THT, A BF 98 45 2R o, Jenl
Hi R 500 B LA BRI 24 h LS LU AE,
BRI MACE K 75 B2 5 IE B AR IA T L9 25 5
BITG 2 B L, X — %00 5 Je T b R FF L K-
ATP SIE Y5k WO f e A 2 EARIF S
HRFT IR A B ARG 24 h INEFSE KN I 24
FEARERGE A TS , vl B S5 AEA B/ | BT
[ 7 55 PR 2R A

AW FAFHE—E W SR BR %, B 5, & rp o
I8, AN EREA R R /D, JE T M R TR STEMI H 3
PPCI RJ5 CI-AKI #4 & A B A 850 B % ATy s 2
s KRR BE LT IR 56 pY ik — e s, 3
W AT AR A [ JE mT i /R 571 4 % 45 245 B ) 22
S, A AT B RS Ik P 1 S 5 A R AR A R 5 i ik
2R, 6T PPCL BT A B0 8 7T | /R 1
AR 25 7 RAVA Rt — 2 AR 5E

25 L RTIR WA R F R RIS 24 h Y
Frak i bk B FH e vl i 2R A B F k2> STEMI (R %
PPCI RJ5 CI-AKI W& & —Fhae 4 300 T
it R KON T S e R M R i AR AR B A 5
B T F AL HEFE , X STEMI & & 4= CI-
AKI (50 K feAE 2507 ZA A 1R — 2B R

[ &% k]
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