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Abstract

Background: Contrast-Induced Nephropathy (CIN) is a common clinical form of acute kidney in-
jury that usually occurs in patients receiving contrast injections. Although conventional hydration
therapy has been widely used to prevent CIN, there are limitations to its effectiveness. In recent
years, Astragalus injection has attracted attention for its potential nephroprotective effects. The
aim of this study was to systematically evaluate the clinical efficacy and safety of Astragalus injec-
tion combined with hydration therapy for the prevention of CIN. Methods: This systematic evalua-
tion and Meta-analysis followed the methodological guidelines of the Cochrane Collaboration, and
randomised controlled trials (RCTs) comparing Astragalus injection in combination with convention-
al hydration therapy (experimental group) against conventional hydration therapy alone (control
group) for the prevention of CIN were collected by searching PubMed, EMbase, CochraneLibrary,
China Biomedical Literature Database, CNKI, VIP and Wanfang databases. The methodological
quality of the included studies was assessed by the Cochrane 5.1 risk of bias assessment tool, and
data extraction and Meta-analysis were done by RevMan 5.4.1 software. Results: A total of 4 RCTs
covering 252 patients were included. Meta-analysis showed that Astragalus injection combined
with hydration therapy significantly reduced the incidence of CIN in preventing CIN compared
with hydration therapy alone (OR = 0.34, 95% CI [0.12, 0.94], P < 0.05), and had a significant ad-
vantage in improving postoperative renal function indices. No adverse events were reported in
any of the studies. Although the funnel plot showed the possibility of publication bias, the results
of sensitivity analysis and funnel plot method analysis confirmed the stability and reliability of the
study results. Conclusion: Astragalus injection combined with hydration therapy has good clinical
efficacy and safety in preventing contrast nephropathy. However, given the limitations of the
available evidence, more high-quality, multicentre, large-scale randomised controlled studies
are still needed to validate this finding and provide a stronger evidence base for clinical appli-
cation.
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%ot EE 7' 9% (Contrast-Induced Nephropathy, CIN) 2 42 5% i 527514 5 AR A2 e (A i 5 3 S R | T+ P LB
E AR B AR 1 BB PR R R RAE[ L] T S SUNTERSZIEEIE 257 48 /NPy, Iy LET
(Serum Creatinine, SCr)/K-F- 7+ &3t 44.2 mol/L (0.5 mg/dL), kb FeLk i 25% [2]. SCHRFRIE K CIN H
TRZAE 3.3%~14.5% 2 18] SRT, HHTEH TANERE S, AR EE A —F[3]. CIN S5 (A
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SEAC B AMBET R BT DSBS S N 25 [4]. DR, ORI CING XURSE ) 2838 0TI A 791 7 sk s
FIGAKRE IR CEIE, 45Nk, RECHIRERELRE. BRE. @k, sis. O h5s. &R
P2 A RE AN I 25 B 330 CIN G R 3R, (HIE 5270 B 7r AN S 2 L e Y I 1) ] B R i A2t 2 S i
CIN k4, ZETHABIEFR R SR CIN MR, AR RRE B2t — Bt 5e[s] [6] [7].
Bii CIN (8 I8 R S5 EhK s R, R E S0 I A P So@ G R A AR B,
AT BEAT L 25D IR BRI AN MhTT2R2M) . N-ZBEEIR . S P A%, HEfhE. RiziRE. &
Hl ANFIEZ O ISP, O AR, REER. LRERK. PFORALREELER C). L a4
A3 E). R EEAE[S]-[13] T X Le 2y WA B IR — E IR E I . AR, BERRRE], —LiBAE
E AL G AN — LeRh K R 250 ) 2 T B CIN, Wiokss . )&, JRETERRL. B R
FHIES . FHRIRSE, 2RI ds 7 R 0a T EH[14].

BRVE SR B BRI h SR I TR BK YD, ST T 2 iR . S E 2R
B, IR mERAEY) . MERRAM SRS RN [15]. AR BT AR, BRI AE
R HUAAR BRI A S e SN, (R E B 1S & B, RBE AR AR, o5 MV s RS, i /K AR
SHEA S /NE R GRS ThEE IR A RARAE A . BhAh, BAEuki 5 i i s ) P A T B 5 s b 25451
JEC IR B 5 T AR B R AR AR T AR [16] . BkAh, et CIN (R A AT e I i B AR

HRTA S8R RIF S d6 324 TR B kA AR 77 (Percutaneous Coronary Intervention, PCI)EK
TR BN ki 2R (Coronary Arteriography, CAG) ¥ B35 A1, I8 & kiR S 28 VR Sk T LARS B AR B Uk 1)
TERT. SR, HITREAR/D, BERPER., PIAREAZEI T RRE, BRI L) B 1545
MG R FOA X%, AH RGEVFI X 7 TH I SCERAT AN R o BRI, AW FOR TG UE RS 5 5725, %o 38 REyE A
A KASTIE TG CIN MR T T RGTAN A Meta 2047, B 1ENIRIR SRS RI AR IE R 2%

2. #RERE
2.1 PNEH

AR ST A E A [ B A ] P 2 R 3R I AR BB AL ARG (RCT) o WF T3 G2 W12 Anet L7193 (CIN)
s, HoE SORTEHEBR AR S Thaeti E R N f5 , s UUEF(Scr)/K~F b F+-2 /0 44.2 umol/L (0.5 mg/dl),
SR GRS 3 RN SIELREAREL LTI 25%. T T ft 60 45 S 06 21 42 52 o By R &5 i8 AR 3
FhIKIKAL, TR RRZE RS2 FEVFALHRRS Y CIN RAEZAE D Retabs, A4 MLE WL (Scr).
PR ILIEF I3 B 26 (Cer) « IfLTE JR 2 ZU(BUN). B2 13K R 1 (B2-MG) - H Mk 41 i BA JI B AH S HIE 25 T (NGAL)
AE 7 F 1 (KIM-1).

2.2. HERREH

HEBR bR TR IR I A S0 B0t B BRI A A L0t oT, DL ARBENL GRS . shit
Fon PRAMSEEG . SRR Meta 4T LA SR Bl 35
2.3. MHKER KR

SR F A SN S SE R, WA B, M =2 RN RS 50 . e
SCHR R Z B FE AU 4% PubMed. EMbase 1 Cochrane Library, H Sz Fe A4 o [5 A= 1 122 2 STk BE e
(CBM). J3 5 51 4 S 88l 122 (WanFang) « 39 1) 4 SCHdi 122 (CNIKI Sz SRS 391 R 85080 122 (VIP)
o 2 I T) 2 - 00 26 JE 37 5 42 2024 4 2 F 20 H o 9 SO 2 1) .45 astragalus injection” “Huanggi injection”
“Chinese medicine injection” “Contrast Media” “Kidney Diseases” “Acute Kidney Injury” “contrast-induced
nephropathy” “CIN”  “CI-AKI” &F; WO R “EKENI” “EER7 “XWR” «“atEEin
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157 AR LRI CIERERIAMRRYE R XTI “CERARE SIS 45,
FATIE MR ER S H BRI R AL Fah iR a3, UG A AT AT BRI I 5 & 26 1 10w 7T
2.4. FRHENS REH

FELBREESCERIG, PIAATT TN GRS o Bl 3 R R SR AN 22, 0 B A B 4230, DAHERRAS
FEEMANFAFIIRI T X TG FAFIIBTTL, KR BRI AT S SO, AR B, K i3 =
RN RS 51T18, M R&RE . PAWTTCH R ARYE Cochrane iy MU VPl TR [17] 0 bR EREAT
S, ZCRASEUR BT ARSI BEAT. TAFEMSSEHER. SRHINE
i GURMUREIFEREME . S5 RINE B AR T LU g o SR o

25. Gt ot

Gt o A8 FH RevMan 5.4.1 BT AR R BN SN, 6 T IE S AR &, SR FH 3% 22 (Mean Difference,
MD) sl b v A4 15 % 2% (Standardized Mean Difference, SMD){FE Jy iy S brifk, Xt T4r248 &, WK L
(Odds Ratio, OR) i AHX X[ (Relative Risk, RR/WE AT EFr#E. FTA SR/ EITHE IR 95% A5 X [H]
(Confidence Interval, Cl). JARCMIAE7TIA] (5 B0, Bl 2 R, B & M AKF o B8 0.05. 4n w72 1]
RG2S 5 R ME(RD P > 0.10, 17 < 50%), ISR FH [ OSSN AT 0T IRz, WnRAFAE S e, )
ORI BN AR, FEHEAT T BURME TS, DAl — DRI FORIR . G 2, i I {5
Je=FEL Egger’s Ml EAE 2 80 B BIEANE AL K R WA T Be . A Y P E/NT 0.05 B, ZE 574 4
IWHNEA G [18].

3. &R
3.1 XEKERANTRPOERSFE

TEWIPR R T, RS T 2 LU B 31 146 A SGI 3C: Pubmed Y% 18 f, Embase % 2 f=,
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ME[15] [19] [20] [21], XSRS NS, 5 252 4. Tk R EaE B RLIE 1, Fra g
R FE AR WL 1.
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Figure 1. Literature retrieval process
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Table 1. Basic features of included studies

=1L PHARRHNEREFS
E VN (D) b T THE it BIT ZER
2 77 &5 JE I "
AT gompmiiam sesesn/nd gl B Sy 010 L whi fk
A AR -
- 62.4+12.3/ Py BRI 40 ml )
%Y 2008 26/26 6324119 ég:%,élu + 5% GS/0.9% NS 1+ X ®
(P4 &)
B ALY
e , , T EVE SR 40 ml + @B
A = YR E S, X
¥l 2012 28/28 59.71+11.76 (&MA) BRI 0.9% NS/0.9% NS 2+h ®®
(4 %)
e FAUR .
N 60.7 + 17/ e VR AT 40 ml + 0@
3 ;} Iﬂj:E}
BEWUEE 2019 40/40 503+ 21 //ga ifu 0.9% NS/0.9% NS 18+h ®
(L)
e 40.3+12.2/ . B BGIESR 20~30 ml i
H Kk 2019 32/32 425+117 +0.9% NS/0.9% NS 25

vE: NS AFIER/K, GS HAMI/KIENM, © CIN RAER, @ MiEHE(Scr), & WAENEHERZE(Cer), @ iR
ZZ(BUN), ® K p2 IRE A (B2-MG), © ks 40 Mo B e BEAH 2 M 38 82 A (NGAL), @ B #5571 (KIM-1),
-RIN O R H R .

3.2. WIS

FEIN BT, A P TRE AL BRI (RCT) i 1 A BE LA Rkt AT B LA I 1 L, T Hefth ST
TR ESRIE R T RENLAL RS, (HR T BOFRG AT Bk S i A5 BIF ARG, KSR A . HAh, IXLEH T
RIEPAH RS EFRM . KU BFPES R BB R A RIEINE R . B, RIS A
WEFUTTEAR XA, 9 NHIE T i o XU T A7 I 2.

Random sequence generation (selection bias) _ |

Allocation concealment (selection bias) | |

Blinding of participants and personnel (performance bias) | I

Blinding of outcome assessment (detection bias) _

Incomplete outcome data (attrition bias) I

Selective reporting (reporting bias) | I

Other bias [
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.Low risk of blas D Unclear risk of blas .High risk of blas

Figure 2. Bias risk analysis

2. w5 4

3.3. Meta 9#h

3.3.1. CIN &4 &

2 U FE 4R T CIN RAEMEE, 17=0%, FRTERK. 95% CI 4[0.12,0.94], OR=0.34, K
BRSPS T 66% 00T LU 7RI B R AR KU, 22 A Givh % (P < 0.05), OR<1, 95% ClI
¥ <1, RUYSZIGHGERSTESHRIES A /K 4L) CIN K AR T X HE 4 (2R B Eh /K 24H) VR LA 3.
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HEEHRBRAERIK 48K Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
RBRIE2019 3 40 6 40 49.6% 0.46 [0.11, 1.98] —a—
2008 3 26 9 26 50.4% 0.25 [0.06, 1.05] ——
Total (95% CI) 66 66 100.0% 0.34 [0.12, 0.94] =il
Total events 6 15

ane 2 _ 3 2 — — - ; + t J
Heterogeneity: Tau? = 0.00; Chi* = 0.35, df = 1 (P = 0.55); I° = 0% o1 o 0 100

Test for overall effect: Z = 2.08 (P = 0.04) HETSRB S EEEK AEEEhK

Figure 3. Forest plot of the incidence of CIN in Astragalus injection in combination with normal saline comparing normal
saline
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3.3.2. RIFETHREIEIR

FrA NI VRGNS T ARG B IR deAn 784k, EZEAFEA S IS NIEF(Scr). P AENLERS B2
(Cer) MLIERZZ(BUN). APk 4 i B e B AH OG22 I (NGAL) KA B4 01 1 (KIM-1). %18 %
ANTRIFR R (A A5UFH A8 i Mot IO B T 119 22 57, AF 58 73 70138 Meta 43 B FIIE 2H 73 A 6 X 6 AR A0 AT T 276V
flio AT RER, SXMAMLIL, SCIRMAESE RS S DIRe & Wifabs 7 AR I H B, Bk sn
Mr s IR L L1 4~6.

WETHRB S EIEEEK HEEEK Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
1.2.2 REE—X
HA1E2012 163.9  15.2 28 194.6 11.5 28 12.3% -30.70[-37.76, -23.64] -
B XEE2019 80.3 21.2 32 109.6 32.7 32 9.5% -29.30[-42.80, -15.80] —_—
2008 100.4 8.2 26 1105 10.5 26 13.0% -10.10 [-15.22, -4.98] -
Subtotal (95% Cl) 86 86 34.8% -22.88[-38.52,-7.24] il

Heterogeneity: Tau? = 170.08; Chi? = 24.25, df = 2 (P < 0.00001); I> = 92%
Test for overall effect: Z = 2.87 (P = 0.004)

123 REHEZX
HkEE2019 723 182 32 1023 312 32 9.9% -30.00([-42.51,-17.49] ——
Subtotal (95% CI) 32 32 9.9% -30.00 [-42.51, -17.49]

Heterogeneity: Not applicable
Test for overall effect: Z = 4.70 (P < 0.00001)

1.2.4 REE=X

RBIE2019 89.49 23.76 40 95.72 21.38 40  11.1% -6.23 [-16.14, 3.68] -=T
HXfE2019 63.6 21.2 32 90.5 33.7 32 9.4% -26.90 [-40.69, -13.11] —_—
#2008 110.2 11.5 26 130.3 20.1 26 11.6% -20.10[-29.00, -11.20] —
Subtotal (95% CI) 98 98 32.0% -17.16[-28.65, -5.67] <>

Heterogeneity: Tau? = 72.60; Chi’> = 6.94, df = 2 (P = 0.03); I = 71%
Test for overall effect: Z = 2.93 (P = 0.003)

1.2.5 REELXR

ZRIE2019 85.24 15.17 40 90.12 19.43 40  12.1% -4.88 [-12.52, 2.76] ==T
FiiM2008 1324 17.8 26 159.2 18.7 26 11.1% -26.80[-36.72, -16.88] —_
Subtotal (95% CI) 66 66 23.2% -15.60[-37.08, 5.87] gl

Heterogeneity: Tau? = 219.83; Chi? = 11.77, df = 1 (P = 0.0006); I* = 92%
Test for overall effect: Z = 1.42 (P = 0.15)

Total (95% ClI) 282 282 100.0% -19.96 [-27.35, -12.57] -
Heterogeneity: Tau? = 102.40; Chi? = 49.14, df = 8 (P < 0.00001); I> = 84%
Test for overall effect: Z = 5.29 (P < 0.00001)

Test for subgroup differences: Chi? = 2.60, df = 3 (P = 0.46), I’ = 0%
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Figure 4. Forest plot of Scr in Astragalus injection in combination with normal saline comparing normal saline
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BRIENRBSERK 41BEhk Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.3.1 RKE¥E—X
RaiE2012 60.5 12.3 28 49.9 12.6 28 15.6% 10.60 [4.08,17.12] -
H#iM2008 89.1 9.3 26 81.2 8.9 26 27.1%  7.90[2.95, 12.85] -
Subtotal (95% CI) 54 54 42.7% 8.89 [4.94,12.83] 3
Heterogeneity: Tau? = 0.00; Chi? = 0.42, df = 1 (P = 0.52); I> = 0%
Test for overall effect: Z = 4.42 (P < 0.00001)
1.3.2 REHEZX
H#iM2008 88.2 8.6 26 80.4 9 26 29.0% 7.80[3.02,12.58] -
Subtotal (95% CI) 26 26 29.0% 7.80[3.02,12.58] *
Heterogeneity: Not applicable
Test for overall effect: Z = 3.20 (P = 0.001)
133 REEEtX
H#iM2008 86.4 9.2 26 79.2 8.6 26 28.3% 7.20[2.36, 12.04] -
Subtotal (95% ClI) 26 26 28.3% 7.20[2.36,12.04] ¢
Heterogeneity: Not applicable
Test for overall effect: Z = 2.92 (P = 0.004)
Total (95% ClI) 106 106 100.0% 8.09 [5.52, 10.67] ¢
Heterogeneity: Tau? = 0.00; Chi? = 0.72, df = 3 (P = 0.87); I> = 0% . t t {
Test for overall effect: Z = 6.16 (P < 0.00001) %g}gﬁﬁé%igﬁ;'koiﬁﬁm 50 100

Test for subgroup differences: Chi? = 0.30, df = 2 (P = 0.86), I> = 0%

Figure 5. Forest plot of Ccr in Astragalus injection in combination with normal saline comparing normal saline
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BEREHARSEERK SRR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
1.4.1 RF12h
RBRIE2019 31.7 6.8 40 70.3 12.5 40 15.7% -38.60[-43.01, -34.19] -
Subtotal (95% CI) 40 40 15.7% -38.60[-43.01, -34.19] *

Heterogeneity: Not applicable
Test for overall effect: Z = 17.16 (P < 0.00001)

142 REE—XK

ARRIE2019 28.1 4.3 40 50.2 6.1 40 16.8% -22.10[-24.41,-19.79] -
HK£2019 13.3 3.2 32 243 44 32 16.9% -11.00([-12.89, -9.11] -
Subtotal (95% CI) 72 72 33.7% -16.53 [-27.41, -5.65] S 2

Heterogeneity: Tau? = 60.45; Chi? = 53.17, df = 1 (P < 0.00001); I> = 98%
Test for overall effect: Z = 2.98 (P = 0.003)

143 REE=X

AIRIE2019 23.1 3.9 40 42.1 4.9 40 16.9% -19.00[-20.94,-17.06] L

HKE2019 13.2 4.2 32 265 5.4 32 16.8% -13.30[-15.67,-10.93] -

Subtotal (95% CI) 72 72 33.7% -16.19 [-21.78, -10.61] E 3
Heterogeneity: Tau? = 15.02; Chi? = 13.30, df = 1 (P = 0.0003); I* = 92%

Test for overall effect: Z = 5.68 (P < 0.00001)

1.4.4 REE=X

HKE2019 12 3.6 32 232 45 32 16.9% -11.20[-13.20, -9.20] =

Subtotal (95% CI) 32 32 16.9% -11.20[-13.20, -9.20] ¢
Heterogeneity: Not applicable

Test for overall effect: Z = 10.99 (P < 0.00001)

Total (95% CI) 216 216 100.0% -18.96 [-24.68, -13.24] L 2
Heterogeneity: Tau? = 49.31; Chi® = 191.01, df = 5 (P < 0.00001); I = 97% 1_100 _éo ) 510 100¢
Test for overall effect: Z = 6.50 (P < 0.00001) BEIHRBEA AR £k

Test for subgroup differences: Chi? = 123.10, df = 3 (P < 0.00001), I* = 97.6%

Figure 6. Forest plot of NGAL in Astragalus injection in combination with normal saline comparing normal saline
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B R AGIE R AR B K, 5 L7 R B9 (CIN) R R 075 SO M . B4R CIN AR U0 R R AL i A
FAEWT, HEMEWREZNERE, WEEAIN SN BRI R 5. SN BNE
BB FIR IR AL AT[2]. HAT, 7 CIN B F ZER M HEIE /KA B4 R 5 70 4 i L 7
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