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Prevention effects of nicorandil on contrast-induced nephropathy after coronary angiography or stent
implantation: a meta-analysis

MA Guang, CHENG Yujia, TENG Wei(Dept. of Cardiovascular Medicine, the First Affiliated Hospital of Henan
University, Henan Kaifeng 475001, China)

ABSTRACT OBJECTIVE To systematically evaluate the prevention effects of nicorandil on contrast-induced nephropathy in
patients underwent coronary angiography (CAG) or stent implantation (CSI), and to provide evidence-based reference for clinical
drug use. METHODS Retrieved from PubMed, Embase, Cochrane library, Wanfang database, CBM and CNKI, randomized
controlled trial (RCT) about nicorandil (trial group) versus normal saline or placebo (control group) prevented contrast-induced
nephropathy in patients underwent CAG or CSI were collected during the inception to Nov. 2021. After extracting literature that met
the inclusion criteria, the bias risk assessment tool of RCT in Cochrane manual was used for quality evaluation, and meta-analysis
was performed by using RevMan 5.3 software. RESULTS A total of 17 RCTs were included, involving 3 279 patients. Among
them, there were 1 587 patients in trial group, and 1 692 patients in control group. Results of meta-analysis showed that the
incidence of contrast-induced nephropathy in trial group was significantly lower than control group [RR=0.40, 95%C1(0.31,0.51),
P<<0.000 1] . Results of subgroup analysis showed that the incidence of contrast-induced nephropathy in trial group was
significantly lower than control group, whether intravenous administration [RR=0.47, 95% CI (0.29, 0.74) , P=0.001] or oral
administration [RR=0.37,95% CI1(0.28,0.50) , P<<0.000 01], whether patients with normal renal function [RR=0.42,95% CI1(0.30,

0.59) , P<<0.000 01] or with renal insufficiency [RR=0.38,
A KEG I E I AR BRI T 2R IV E (No.LH- 9500 ¢ (0,26, 0.54) , P<<0.000 01]. Scr of 24 h[SMD=
GJ20210570) ; -3t QT B 141 AT 35 H (No.2107006)
* VR LRI, PRI, A1 BIFE ) s O A R 3 R R O
L% : 0371-22736828, E-mail : maguang870407@163.com

—1.38,95% CI ( — 2.32, — 0.44) , P=0.004], 48 h[SMD=
—0.81,95%CI(—1.19,—0.43),P<<0.000 1] and 72 h[SMD=

R EAEBEI  BIEE BLE S L B —0.24,95%CI(—0.43,—0.05) , P=0.01] after surgery in trial
MAE IR B 5 RS . HIE £ 0371-22736828, E-mail: tw221618@ group were significantly lower than control group; the
163.com decrease of creatinine clearance rate of 48 h[SMD=1.27,
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95% C1(0.48,2.07) , P=0.001] and 72 h[SMD=0.37,95% CI1(0.07,0.67) , P=0.02] after surgery in trial group were significantly
lower than control group; cystatin C of 24 h{SMD=—0.93,95% CI( —1.72, —0.14) , P=0.02], 48 h[SMD=—1.72, 95% CI
(—2.33,—1.10), P<<0.000 01] and 72 h[SMD=—0.36,95% CI( —0.62, —0.10) , P=0.006] after surgery in trial group were

significantly lower than control group. CONCLUSIONS Pretreatment of nicorandil can reduce the incidence of contrast-induced

nephropathy in patients underwent CAG or CSI, and reduce the damage of renal function after application of contrast.

KEYWORDS nicorandil; coronary angiography; coronary stent implantation; contrast-induced nephropathy; prevention
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L L Std. Mean Difference Std. Mean Difference
udyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random,95% CI IV, Random, 95% CI
A RE24NIEE
Fan 2019 12435 2645 127 131.36 2789 125 129%  -0.26[0.51,-0.01) -
Fan 2016 884 848 120 1326 0912 120 128%  -050(0.76,-0.24] -
Ko 2013 01 043 73 06 032 76 128% 1.32(0.96,167) -
Nawa 2015 4139 015 98 -004 0005 94 10.4% -1254[1384,-11.24) ¢
#3089 2019 9834 1961 132 10147 1828 128 128%  -0.160.41,008) =
EEHm2019 9296 1705 75 10518 3201 75 128%  -047[0.80,-01] —
BfzT 2018 12845 1276 26 13626 1421 26 125%  -0.57[1.13,-0.01) =
RER 2019 664 2385 42 6600 2037 43 127%  0104032,053 =
Subtotal (95% CI) 693 687 1000%  -138[-2.32,-0.44] —~

Heterogeneity. Tau®= 1.77, Chi*= 42861, df=7 (P < 0.00001); F= 98%
Test for overall effect Z= 2.87 (P = 0.004)

112 R4S

Fan 2019 12087 2578 127 13719 3018 125 74%  -0.26[051,-0.01)

Fan 2016 2034 1145 120 2653 1129 120 74%  -054(0.80,-028] -
Ko 2013 05 047 73 03 033 76 72%  -0.490082,-017) ==
Nawa 2015 06 057 98 333 035 04 63% -572(637,-508 ¢

Zeng 2019 8766 1164 107 8987 2271 112 74%  -0.120039,014) -1
Zhang 2020 12912 1486 150 13686 1616 150 7.4%  -0.50(0.73,-0.27) "
#8201 1322 62 80 1385 63 80 72%  -1.00(1.33,-067) ==
#308 2019 10016 204 132 11625 2113 128 74%  -0.29[054,-0.06) -
T 2019 9088 1828 75 10545 3186 75 7.2%  -0.56(0.88,-023) —
BfeF 2018 13465 1298 26 14268 1441 26 66%  -058[113,-0.02) —
R 2019 7062 2154 42 823 2671 43 69%  -048(0.91,-004] ==
FF2021 129 8 50 135 8 S50 7.0%  -074[1.15-034) -
By 2020 13975 2175 63 14629 1995 66 7.2%  -0.31 [0.66,0.04) ——1
3R, 2019 9 15 150 106 16 150 7.4%  -0.450068,-0.22] —
Subtotal (95% CI) 1293 1295 100.0%  -0.81[-1.19,-043] >

Heterogeneity: Tau®= 0.49; Chi*= 278.38, df= 13 (P < 0.00001); P= 85%
Testfor overall effect Z=4.18 (P < 0.0001)

143 AT

Fan 2019 118.74 2369 127 12316 27.37 125 123% -0.17 [0.42,0.08] -
Fan 2016 31 95 120 018 9 120 122% 0.31[0.06,0.57) =
Iranirad 2017 0027 043 64 0099 011 64 101%  -050}095,-024] ——
Zhang 2020 12941 1466 150 13686 1616 150 127% -0.48 [0.71,-0.25] R
Zhang2020 1273 166 125 1273 156 125 123%  0.00(0.2502 =
252018 10625 2016 132 11327 1964 128 124%  -0350060,-0.1) -
BT 2018 1013 243 105 1068 272 208 126%  -0.210.44,003] -1
RERE 2019 12312 1063 26 12012 1376 26 68%  -048[103,007) —
IR, 2018 6967 2107 42 7042 2576 43 87%  -0.41(084,002 ]
Subtotal (95% CI) 891 989 100.0% -0.24[-0.43,-0.05] *

Heterogeneity: Tau*= 0.06; Chi*= 32.08, df= 8 (P < 0.0001); F=75%
Testfor overall effect Z= 2.49 (P = 0.01)

2 A T2
i85 e
Testfor subaroun difisrences: Chit= 11.29.df= 2 (P = 0.004) F=82.3% Favolfs UM, Favolrs HME],

7 FHABERBAIEKFH Meta 5347 7R K E
2.3.3  AJFNUEFGBRRM AL 12 W5 (2 460 f4] &
FOMGE T ARG WUEFERRF Ry AR fpr - o202 KBl
84 gi it 5 B (P=0.09,1°=57.9% ) , % FH BEHLRL
IR HY G FE AN FE AT oA o A5 RO IR R R
J7 24 h[SMD=0.83, 95% CI( —0.36,2.03) , P=0.17]
JULTF 35 B 2R T B AR BE AL T B4, H 22 S RS2 3
S5 iR B 20 H 48 h[SMD=1.27,95% CI1(0.48, 2.07) ,
P=0.001]. 72 h[SMD=0.37, 95% CI (0.07, 0.67) , P=
0.02] P WILEFIE BR 3N FEAE BE MR T X BRA, 22 A 452
THEE S THELE 8,

HHEEZG 2022455 33 B4 9

Eee] XA Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1211 RiE24nMSHEER R AL
Fan 2018 §6.73 1564 127 5266 1482 125 203% 0.27 [0.02,051] =
Fan 2016 28 03 98 172 022 94 198% 3.99(3.50,4.48) -
Nawa 2015 -28 38 120 -22 39 120 203% -0.16[0.41,010) -
B{3F 2018 5021 671 26 4942 552 26 196% 0.14-0.41,0.68) T
B3EB% 2019 107.09 2995 42 107.79 2847 43 20.0% -0.02-0.45,0.40) ==
Subtotal (95% CI) 413 408 100.0% 0.83[-0.36, 2.03] -
Heterogeneity: Tau= 1.81; Chi*= 228.16, df= 4 (P < 0.00001); F= 98%
Testfor overall effect Z=1.37 (P=0.17)
12.4.3 RET20WNSHEER F 2L
Fan 2018 §8.29 1764 127 §7.31 1877 125 11.7% 0.05[-0.19,0.30) F
Fan 2016 -118 34 98 -083 36 84 11.4% -0.10[-0.39,0.18] -1
Iranirad 2017 -243 152 64 -677 173 64 109% 0.26[-0.08,0.61] =
Zhang 2020 6418 72 150 5506 731 150 11.7% 1.25[1.01,1.50] -
Zhang2020 487 44 125 453 43 125 116% 0.78(0.52,1.04] -
62018 627 125 105 592 142 208 11.8% 0.26 (0.02, 0.49] -
{RF 2018 5148 576 26 5136 587 26 9.0% 0.02[-0.52, 0.56) T
B3EB% 2019 10068 2662 42 8928 2483 43 101% 0.44(0.01,087]
S3ER, 2019 84 7 150 82 7 150 11.8% 0.28 (0.06, 0.51] 4
Subtotal (95% C1) 887 985 100.0% 0.37[0.07,0.67] hd
Heterogeneity: Tau?= 0.18; Chi*= 78.49, df= 8 (P < 0.00001); F= 90%
Testfor overall effect Z= 2.42 (P = 0.02)

-4 -2 2
Favours [it53#] Favours [#/i]

8 WHBEARFTINEFMRETEEER Meta 317
ARRE

2.3.4  RIFPEME CKFERZ 12 THF5E (2 209
BED A T ARJGIEINER CACE AR fpor oo
ST A Geit2F 5 Pk (P=0.000 2,7°=88.0% ) , %
FHBEHLASN AR5 IR R AT 0 o 25 R iR, 1k
HHEHZE ARG 24 h([SMD=—0.93,95%CI(—1.72, —0.14),
P=0.02].48 h[SMD=—1.72,95% CI( —2.33, — 1.10) ,
P<<0.000 01]. 72 h[SMD=— 0.36, 95% CI ( — 0.62,
—0.10) , P=0.006] I BEA 5 C K- I T %] i 2H, 22 5%
YRGS TEEL9.

a4 xH std. i Std.
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1311 REE24nDFC R
Fan 2019 138 044 127 152 058 125 127% -0.27 10.52,-0.02) -
Fan 2016 015 025 120 088 054 120 126% -1.97 [2.28,-1.66] -
Ko 2013 002 034 73 005 031 76 126% -0.080.41,023) -T
Nawa 2015 -418 042 98 -271 029 94 122% -4.04[-454,-355] ——
43187 2019 083 015 132 081 014 128 127% 0.14[0.11,0.38] -
FEHh2019 123 031 75 159 076 75 126% -0.62[-0.94,-0.29] -
WEE 2018 168 048 26 176 051 26 121% -0.16 0.70,0.39] -
BRERT 2019 091 014 42 118 074 43 124% -0.50 (-0.93,-0.07] ===
Subtotal (95% CI) 693 687 100.0% -0.93[-1.72,-0.14] -
Heterogeneity: Tau*= 1.25; Chi*= 313.05, df = 7 (P < 0.00001); F= 98%
Testfor overall effect Z= 2.32 (P = 0.02)
13.1.2 RG48hDFCE L
Fan 2019 136 051 127 149 038 125 81% -0.29-0.54,-0.04] =
Fan 2016 08 05 120 098 054 120 81% -0.34 [-0.60,-0.09] =i
Ko 2013 003 038 73 003 03 76 81% 0.00[0.32,0.32) T
Nawa 2015 221 017 98 033 0035 94 42% -20.42[-2250,-18.33] ¢
Zeng 2019 127 038 107 18 041 112 81% -1.34 [1.63,-1.04] -
Zhang 2020 751 162 150 815 2 150 82% -0.35[-0.58,-0.12) =
#4388 2019 091 021 132 098 029 128 81%  -0.28[052-0.03 -~
IEh2019 128 045 75 152 076 75 81% -0.38[0.71,-0.06] |
e 2018 215 069 26 255 071 26 7%  -0.56[1.12,-0.01) —
BERE 2018 106 028 42 142 038 43 79% -1.05 -1.50,-0.59] -
Br2021 785 024 50 924 025 50 7% -5.221-6.06,-4.39)
3% 2020 196 046 63 208 039 66 80% -0.28[0.63,0.07] -1
TER, 2019 14 03 150 18 04 150 81%  -1.13}1.37,-0.89] =
Subtotal (95% CI) 1213 1215 100.0% -1.72[-2.33,-1.10] >
Heterogeneity: Tau*= 1.17; Chi*= 5§50.78, df = 12 (P < 0.00001); F= 98%
Testfor overall effect Z= 5.51 (P < 0.00001)
13.1.3 RET20EDFCELL
Fan 2019 119 034 127 12 037 125 185% -0.031-0.28,0.22) T
Zhang 2020 931 162 150 995 2 150 19.0% -0.35[-0.58,-0.12] =
#3089 2019 085 019 132 091 026 128 186% -0.26 [0.51,-0.02] !
WRT 2018 158 044 26 169 056 26 11.2% -0.2210.76,0.33] -1
BRERT 2019 086 025 42 107 025 43 138% -0.44 (0.87,-0.01] ]
3I/ 2019 13 03 150 16 04 150 188% -0.85[-1.08,-0.61] -
Subtotal (95% Cl) 627 622 100.0% -0.36[-0.62, -0.10] *
Heterogeneity: Tau®= 0.08; Chi*= 24.11, df= 5 (P = 0.0002); F= 79%
Test for overall effect Z= 2.75 (P = 0.006)

4 2 2 4
L 30
Testfor subaroun differences: Chi*= 16.65. df = 2 (P = 0.0002). F= 88.0% Favours [R8241] Favours (<]

B9 WHABERGHINE CKFH Meta 537K E

2.4 BEESTHMEZRERHINER

XTI ABIFTE A5 35 55700 B A 48 B U vk o3
PrE R B BIBRE B — 505 -G ROV AR K AR
D7 RS | R B AFSY Meta 43T 1945 S B A0 AR
TENE (RRARIEINE ) o XA ABIFTE AR I 3 52 591 P kA
AT R BN 53T, 45 R BRI BORIT X 4 s 2407
TR B 1R 5, KRB TR &P, S A7 AE
e far il REPE/N (18 10)
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ARHF5E RGN T J 0T IR 7 e ko 5 s S 2R
B RIS i R T B AR, 5 R BLE T LR 1
IO FH AT R AT i 52 590 B 1) k2B 5 S RE DD T RE 1Y
Pithio Bl v R0 )1z W 1 R 00 B 1) e A Al
B S TR o ) e 11 B A BRI i R 58 4T A
H AT A R F L by it 38 8l 7 27 02 R % B
FER AR PES 0 L J2 Al Hi R HAT WY RR G2 R Y
K'-ATP & 38 38 JF R I AR H 56000 1697 -
%2 AT LA B I A A el 4 A PR R A 1, DA
T i B 30 e U B 4 500

AR Meta 25 5 iR, J& AT b /R T4 PR AE B 5 AR R
ik i 5w S B AR5 R 5 ) B I R AR AR Y
e BEA S ARG 8 s ) () SR A 76 9, 5 AR o, 1S
HIBE AT 24.48.72 h I WLEF RPN 2= C 7KDL SR
J5 48.72 h JUUBFIE BR AR A0 T FERR R IR T X B4, 22 5%
PR ey YA

ARIFGERNT A HEAR AT T W . AIRZH
2y ) 2R 2 3 W SR8 B, 11 IRORTR Bk 1 e mT b /R
HRRE R A 52 700 B 1) & A % (R TR FH e ] /R 35
@ T iR AR S B, 302 R R ko FH e ml i /R
T5 SRR 2 2L B AR S B RS 52 4 A I 5
ST R T MR ) T S AR TR T 1 d BEARSS
3de HULIRIET, WA SCHR He A HE KR 253848 2 A 4 R
FAZ5 A% R/ i 520 B Y A o TR As AN ) A
B IR R L0 AT 45 SRR W, JE nT Hb /R 7E B D RE E Al
B I REAS 4 R PR RE IR D rE SR B R & A . B
RN 42 1 52 71 B R A R TR Ay fa B N 2.
DIRE A4 FRHBR T B A AR K S 8O T REFRARS, L
X AN RS2 O HCPRE B TR . WFE R, WILG
eGFR 7F 45~60 mL/(min - 1.73 m®) (1) 58 3 (1 3% 5 7 5
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