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Efficacy and Safety of Safflower Yellow for Injection in Acute Ischemic Stroke. A Meta-Analysis

CHEN Zhengguo', CHEN Luanluan', YE Qiumian', XUAN Jianwei’*, SITU Bing '* (1. Department of Clinical
Research Management Office, The Third Affiliated Hospital of Guangzhou Medical University, Guangdong Provincial Key Laboratory of
Major Obstetric Diseases, Guangdong Provincial Clinical Research Center for Obstetrics and Gynecology, Guangzhou 510150, China;
2. Health Economic Research Institute, School of Pharmacy, Sun Yat-Sen University, Guangzhou 510000, China)

ABSTRACT: OBJECTIVE To systematically evaluate the effectiveness and safety of safflower yellow for injection (SYT) in acute
ischemic stroke ( AIS). METHODS  Computer searches were conducted on CNKI, Wanfang Database, VIP.com, Chinese
Biomedical Literature Database, PubMed, Embase, Web of Science and Cochrane Library for randomized controlled trials (RCTs) of
SYI combined with conventional Western medicine treatment as experimental group (EG) and conventional Western medicine treatment
as control group (CG). The Cochrane risk of bias assessment tool was used to evaluate the methodological quality of included studies.
Statistical analysis was performed using R4. 3. 1 software. RESULTS A total of 29 RCTs were included. Meta-analysis results showed
that compared with the CG group, the total effective rate of the EG group was higher (P <0.000 1), the patients’ NIHSS, Barthel,
IL-8, IL.-6, plasma viscosity, and hematocrit indexes were improved (P <0. 05) ; while in terms of NO and FIB indexes, there was no
statistically significant difference between the two groups (P >0.05). In terms of safety, the total incidence of adverse drug reactions
in the EG group was lower than that in the CG group (P =0.001 8). The results of sensitivity analysis and publication bias analysis
showed that except for the fact that the incidence of adverse reactions reversed to a point had no statistically significant difference
between the two groups (P =0. 173 4), the results obtained in the study were basically stable, and the possibility of publication bias
was small. CONCLUSION Compared with conventional treatment, SYI combined with conventional treatment is generally more
effective in terms of effectiveness and does not increase the risk of adverse reactions.

KEY WORDS: safflower yellow; acute ischemic stroke; efficacy; safety; Meta-analysis
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Experimental Control Weight Weight
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl (common) (random)
Ma 2011 60 11.34 93100 60 16.04 10.7800 ———1— -470 [-8.30;-1.10] 0.3% 3.4%
Shi 2011 61 41024000 60 580 23000 HE- -1.70 [-2.54;-0.86] 4.8% 57%
Cai 2013 30 38913300 30 534 12200 5-’- -1.45 [-2.10;-0.80] 8.1% 5.8%
Yang 2014 100 7.80 2.8000 100 10.30 2.6000 = -2.50 [-3.25;-1.75] 6.0% 5.8%
Chen 2014 56 79029000 56 10.50 27000 - -2.60 [-3.64;-1.56] 3.1% 5.6%
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Du 2019 90 57032000 90 1470 7.8000—— | -9.00 [-10.74; -7.26] 1.1% 51%
Song 2021 68 51223700 68 621 22800 | -1.09 [-1.87;-0.31] 5.5% 5.8%
Mou 2021 50 428 18100 50 821 16100 &= -3.93 [-4.60;-3.26] 7.5% 5.8%
Xia 2022 45 798 12200 45 935 23200 E-’- -1.37 [-2.14;-0.60] 5.8% 5.8%
Common effect model 1 069 1068 ) -2.57 [-2.75; -2.38] 100.0% -
Random effects model < -2.99 [-4.00; -1.99] - 100.0%
Heterogeneity: /> = 94%, 1° = 4.371 5, P<0.01 _1'0 ,'5 5 5‘ 1'0
Bl 5 R340 A0 Xt P 413 2 3 4 5537 3F 4 (NTHSS) 3% 4ty Meta 47 754k
F3 ORI A Mt B4l NIHSS 3F 4 8y T2 4 9 A 45 R
2441 - MA SHE o IR
i "
R {1 /% P LA MD(95% CI) P
T g 10 86 <0.01 BEHLRL W A -1.87( -2.50, -1.24) <0.000 1
rhE- TR 5 97 <0.01 P A5 T -4.58( -7.45, -1.70) 0.001 8
wF 3 34 0.22 ] 2 25507 A -4.62( -5.24, -4.01) <0.000 1
Experimental Control Weight Weight
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl (common) (random)
Yang 2014 100 84.20 21.500 0 100 67.40 14.300 0 ——— 16.80 [11.74; 21.86] 1.7% 10.9%
Chen 2014 56 64.30 216000 56 67.50 14.500 0 —— -3.20 [-10.01; 3.61] 1.0% 9.3%
Yang 2015 60 74.70 19.700 0 60 68.60 25.400 0 6.10 [-2.03;14.23] 0.7% 8.2%
Guo 2016 40 58.30 85000 40 4160 7.8000 —— 16.70 [13.12; 20.28] 3.5% 12.1%
Ji 2016 48 77.86 164500 48 70.63 16.320 0 723 [ 067;13.79 1.0% 9.5%
Zhao 2019 30 7713 13.3900 30 70.20 11.230 0 6.93 [ 0.68;13.18] 1.1% 9.8%
Song 2021 68 81.28 45200 68 7266 44700 & 8.62 [ 7.11;10.13] 19.4% 13.4%
Mu 2021 50 57.39 48100 50 4567 36200 el 11.72 [10.05; 13.39] 15.9% 13.3%
Xia 2022 45 8121 21800 45 7267 21400 : 8.54 [ 7.65; 943] 55.7% 13.6%
1
Common effect model 497 497 <|> 9.33 [ 8.66; 9.99] 100.0% -
Random effeczts model2 | , <I>* ‘ 9.29 [ 5.62; 12.95] - 100.0%
Heterogeneity: /“ = 84%, 1° = 25.584 6, P< 0.01 20 10 0 10 20
B 6 X34 st B 4 Barthel i 4t Meta 447 Fx #k &
Experimental Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
Nan 2016 80 65.40 7.3000 80 70.20 8.5000 b E i -4.80 [-7.26;-2.34] 456%  33.8%
Ji 2016 48 62.24 75600 48 56.38 7.5300 | 586 [2.84, 8.88] 302%  33.3%
Wang 2018 54 6392 92100 54 55.44 86200 i ——— 848 [5.12;11.84] 243%  32.9%
Common effect model 182 182 K 1.64 [-0.02; 3.29] 100.0% -
Random effects model : 3.12 [-4.89; 11.12] - 100.0%
Heterogeneity: /° = 96%, t* = 47.735 5, P< 0.01 10
B 7 R34 et B 4L — F A A (NO) KT8y Meta 247 FR AR
2.4.5  MUSAERREY S TBESO G R 8AL 3 BUHFIE Y i T AT RS
-4 F RAEFR 5 ki W o 3 TS kB 1R H S I

TEREIBIT G B L 1L-8 7K, 5% F Bl ML
HIPEFT Meta 204 (P <0.01,F =97% ) , % PR 56 41
FE %G M W IL-8 K P s R B T X B4
[SMD = -2.59,95%CI( -3.99, —1.18) ,P =0.000 3],
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15 1L-6 7K, 2% FH BE AL S50 455 78 3E

(P<0.01,P

1 [ SMD

1T Meta 73 #y

=94% ) , K BRI A AE AR M35 1L-6 7K
oy G S oy i i O W B E

-3.25,95% C1

(-4.60,-1.91),P<0.000 1], ILI® 8B,

2220 2024 4R 10 H 5

59 45 20 1]



A Experimental Control

Study Total Mean SD Total Mean sD
Huang 2016 128 20.38 62700 128 4225 82400
Deng 2016 54 1624 23900 54 2724 19800 ——
Ji 2016 48 03201200 48 047 0.1500

Li 2017 63 2278 25200 63 30.91 29800
Wang 2018 54 03201200 54 049 01900
Common effect model 347 347

Random effects model

Heterageneity: I° = 97%, ° = 2.493 7, P<0.01

Standardised Mean Weight Weight
Difference SMD 95%-Cl (common) (random)

§ 298 [-3.34,-262) 314%  203%
i -498 [-5.75;-4.20] 67% 19.3%
i = -1.10 [-1.53;-0.67] 21.7%  202%
= -293 [-343;-242] 156%  20.0%
i = -1.06 [-1.47;-066] 246%  202%
o 223 [-243;-203]  100.0% -
-2.59 [-3.99; -1.18] - 100.0%

2 0 2 4
B Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean sSD Difference SMD 95%-Cl (common) (random)
Li 2015 66 558.82 38.0300 31 711.28 31 8600—'——55 418 [-491;-344] 194%  32.3%
Deng 2016 54 2895 52600 54 3825 41900 o -1.94 [-2.40;-1.48] 495%  343%
Li 2017 63 1281 14300 63 1901 1.8700 —'-' -3.70 [4.28;-3.12] 31.1%  335%
Common effectmodel 183 148 6 -292 [-3.25;-2.60] 100.0% -
Random effects model -3.25 [-4.60; -1.91] - 100.0%

Heterogeneity: /° = 94%, t° = 1.318 1, P< 0.01

A — I3 1L-8 /K-y Meta 53047 ;B — I 1L-6 /K- Meta 5347
B8 I 4l fn xt B4 IF B E AT X 40 B Meta 247 AR B

2.4.6  IMEHAE  ©O4 HFIE P HRGE T
BFEIRITHATIG ) FIB 7K, SR FH Bl BL A% 0 455 7 E 1 7
Meta 53#7 (P <0.01,* =95% ) , & BB 2 5 % B
HAEFEARIN G FIB /KF-ROR |22 % gt X
[SMD = -1.27,95%CI( -2.69,0.15) ,P =0.079 3], Ii,
K 9A ;@6 WpFFE 0 RGE T B ER TR
PRI 3 o 7K, SR P BB ATLASON; A5 U 34 4T Meta 3 AT
(P <0.01,F =81% ) , & BRI 56 41 7E R I i 2% B 7K
FRCR BT X B4 [ SMD = - 1.80, 95% CI
(-2.30,-1.31),P<0.000 1], 1L 9B; 36 i tJf
G 3o202420 2500 4 T B AT RIS B 4T 40 IR HL
FUK F, R B HL &L B 82 R i 47 Meta 43 A7
(P<0.01,P=99% ) , & /" i 50 41 1 P AR 21 40 i
HERUKFRCR BT X B4 [ MD = -0.06,95%
CI( -0.10, -0.01),P =0.010 2], WL [& 9C, fh
R (1 e e =R R | o d o i
(P <0.1,P¥ >50% ), 5% FH W41 53 M 463+ 52 o
PRI, 45 R WK 4,
2. 4. 7 :—ﬁzé‘l.ij:g*ﬂ? 13 Iﬁﬁ%[ll&IS,18-20,25,29-30,32,33,35,37]
I T A EgE R, Ho 5wt 2B g L g R
PHZL B 4R B S AN RS0, i A A
B I & R 7 N = U [ 0 o
RIS, SR B R Bt (P =079,
P =0% ) , 5% a2 55 0 AR JE 4T Meta 23 #7, 45
R IR TEA RSOV A FAR TR IR, 25 57
HAES 123 X[ RR =0.47,95% C1(0.29,0.75) ,
P=0.001 8], LI 10,
2.5 RXMmEMN

DL NIHSS 3 43 4 45 b 22 il I =1 &1, 45 R 2
T 22 J ki 2024 4510 A 45 59 4555 20 ]

N, 25 WE 9T B R AE TR R 0 A R AR R A, DL
11, % &3 S 850 2 B AR R R £, o] b8
e AR AR LA SN JE DR O e 1 ] Egger 15—
kg, 45 R BN, 98 AW SR 0 I B Y & 3R I 1
(P=0.328 0), $& /5 f£ 76 & 3= I fay 19 7] HE P&
BN,
2.6 HRMELN

i HEBR Bl ALY 21 A2 A B A B XU RS Y
F 50K D 3k 45 SR 09 B2 fd 1, B0 Pk 2 B 45 R 1B
TN TEAN RN & A 2 TE 5 R RS S R Al
ZR TG 2% X[ RR =0.54, 95% CI(0.22,
1.31), P=0.173 4] ,NIHSS  Barthel 3§ % .IL-8 .
L3785 5 1 4 BT 235 SR A Sy A fie, LA A8 A 1 B 5
B /NT 3 W, R AT USRS, WK 6,

3 3 i

REAE 250G RIS CLUERR SYTIRYT AIS (WA 5L
PERIZE A, 2048 B8 60 3 im R g o [ % 58 3kl
2017 ) JRHERE SYT FHF 2t Bt M Ao 2 o, 45 H RS
JE TR A2 s o A CRT ST R, LAk B
0 2R R O G I YR A B A2 2 o 40 B A Rl , R 1 4
PN R 20 L, R 400 10 55, I T T ATS g BB AR 45 78
AR ARHIFSEAIH Meta 44 B9 5 4, X AR R
STRLIAEH 6 2R IR Y7 Sk s PR ik 4= o iy RCT
LG 50T, A R I R G 3R 25 B K 24 3
TESRBEUEDE S HE

S5 ER S5 RAUA EE iR B0 2 7R HR i 2k de
IMAER AR H B SR A% Barthel $F-43, B {IG NIHSS
W ERCR AL, H IR R8I A B R,

- 1973 -

Chin Pharm J, 2024 October, Vol. 59 No. 20



A Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl (common) (random)
Li 2014 36 56.45 157200 36 65.16 16.8500 o -0.53 [-1.00;-0.06] 26.5%  251%
Li 2015 66 207 01200 31 354 07000—— i -344 [410;-279] 138%  245%
Deng 2016 54 315 12100 54 425 11300 - 093 [-1.33;-0.54]) 37.0% 253%
Shi 2016 30 322 05000 30 334 05300 e o 023 [0.74; 0.28] 27%  250%
Common effect model 186 151 ’0 ‘ -1.01 [1.25;-0.77]  100.0% -
Random effeczls mtmel2 | "I¢T ‘ , -1.27 [-2,69; 0.15] - 100.0%
Heterogeneity: I° = 95%, «~=2.028 9. P<0.01 4 2 0 2 4
B Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Li 2014 36 41.25 31300 36 44.91 34600 . -1.10 [-1.59; -0.60] 18.8% 171%
Li 2015 66 14202300 31 188 02600 —+— -1.90 [-2.41;-1.40] 18.1% 17.0%
Shi 2016 30 17502300 30 1.97 02100 i 099 [-1.52;-0.45] 16.0% 16.6%
Ji 2016 48 078 01600 48 1.23 02400 —‘—-:r -2.19 [-2.70;-1.68] 17.9% 17.0%
Wang 2018 54 076 01800 54 124 02100 —+——} 244 [-2.94;-1.94] 18.4% 17.1%
Zhao 2019 30 07901600 30 124 02300 —°—§— 224 [-2.90;-1.59] 10.8% 15.2%

I
Common effect model 264 229 <’> -1.79 [-2.01; -1.58]  100.0% -
Random eﬁeczu model ~ -1.80 [-2.30; -1.31] - 100.0%
" . 2 _ T
Heterogeneity: I° = 81%, v =0312 8, P<0.01 2 4 0 1 2

¢ Experimental Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-CI (common) (random)
Li 2014 36 00300133 36 004 00076 E - -0.01 [-0.01;-0.00] 74.4% 17.1%
Li 2015 66 048 00477 31 048 00495 P -0.00 [-0.02, 0.02] 4.3% 16.5%
Deng 2016 54 03100531 54 039 00564 = i 008 [0.10;-0.06] 4.4% 16.5%
Shi 2016 30 04100400 30 044 00480 i — -0.03 [-0.05;-0.00] 3T7% 16.4%
Ji 2016 48 034 00300 48 04500500 —— | | -0.11 [-0.13;-0.09] 6.8% 16.7%
Wang 2018 54 03300400 54 046 00500—— ; -0.13 [-0.15;-0.11] 6.4% 16.7%
Common effect model 288 253 3 -0.02 [-0.03; -0.02] 100.0% -
Random effects model P et -0.06 [-0.10; -0.01] - 100.0%

2_ 2_
Heterogeneity: I = %9%, t*=0003 0, P< 0.01 041005 0 005 04

A~ BFIRIT IS L AEER 1 JFUKF- (9 Meta 73475 B — SE IR YT RIS A MLHORS KT Meta 73875 C — SR RYT RIS AOLLZA0 N LLAUK T Meta 5347

B9 X4 Fr Xt B8 4 R R R 48 AR B Meta 2047 7R AR B
x4 MBARLTFRAAWEAIER
455 i - ELUN sk By AR
Fabn Tt B W5t 2/% P fim MD/SMD(95% CI) P
FIB AT AT 2 40 0.20 [ E RV AR -0.76( —=1.07, —0.46) <0.000 1
AR T 2 98 <0.01 Bt Lk AR —~1.83( -4.98,1.32) 0.254 8
PV SYI 4 SYI il <100 mg 3 9 0.33 i S 2 I A 761 —-2.19( =2.50, - 1.88) <0.000 1
SYI 5|5 > 100 mg 3 84 <0.01 BRIk Ry A —1.43( -2.18, -0.67) 0. 000 2
HCT KIS 7] RIRALL48 h 3 85 <0.01 FilHLAIO R A7 -0.11( -0. 14, -0.08) <0.000 1
RIRALIKT 48 h 3 41 0.18 3] 5 A2 —0.006 1( —0.010 8, —0.001 3)  0.0124
1 FIB — SR AR PV — IR R  HCT - L4 L AR
RS RBAFRAEATERMNEEER
el X HEZH
A
B B ENY e S g R R
Lil2] 77 1 RN (1 41) 26 1 rpEEEE(1 B)
Yang[19] 100 10 (2 B1) . BRAEPZIANHI(4 B]) kRS (2 i) . 100 28 (4 ) . BRAPZIANIL(S Bi]) i RS R (12 B S
S5 (2 ) (4 )
Shil 2] 30 1 BRRESL (1 ) 30 0o/
Jil30) 48 3 SRR ML (1)) RIS (2 5] 43 4 R 2 ) (2 B
Wang!3] 54 2 FiRH(2 B 54 50 SRIE2 ) GBI AR (2 )
Zhao 33 30 2 LR (1 f51) Bz R (1 45]) 30 5 LR (2 ) MRS (1) B (1 i) (1 )
Song[ 3] 68 2 pEIEE(L ) | BORRE (L ) 68 1 LR )
Xial37] 45 1 (1) 45 2 JEEORIE (2 )
XHE—DUESE T SYL X Bk PER -t S ph 2 e W2 B A RIS W AR AR T HLRY T Y

FTHH A6 RE D 00 B BGEE . BEFEE A Meta
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Experimental Control

Weight Weight

Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
Li 2008 1 T 1 26 —*—i—'— 0.34 [0.02; 5.21] 3.2% 3.2%
Yang 2014 10 100 28 100 . 0.36 [0.18; 0.70] 59.6% 54.6%
Shi 2016 1 30 0 30 3.00 [0.13;70.78] 1.1% 2.4%
Ji 2016 3 48 4 48 0.75 [0.18; 3.17] 8.5% 11.7%
Wang 2018 2 54 5 54 —a 0.40 [0.08; 1.97] 10.6% 9.5%
Zhao 2019 2 30 5 30 —‘-3—— 0.40 [0.08; 1.90] 10.6% 10.0%
Song 2021 2 68 1 68 —— 2.00 [0.19; 21.54] 21% 4.3%
Xia 2022 1 45 2 45 —i}—— 0.50 [0.05; 5.32] 4.3% 4.3%
k]
Common effect model 452 401 <‘> 0.47 [0.29; 0.75] 100.0% -
Random effects model = 0.46 [0.28; 0.75] - 100.0%
Heterogeneity: P= 0%, 2= 0, P=0.79 01 051 2 10
10 R Fnxt B4R B XML W Meta oA x4k B
o] WFFEHEAT Meta 4347, K MLIAE B AR T T AIS W] LA
o P MR IT A B A R [OR =3.05,95% CI
0.5 N N
(1.96, 4.76 ) ], & A% M 2 Iy € 6k $1 W 2
;:3107 [WMD=-4.05,95% CI ( - 5.65, - 2.44)],
& Nan Z5'° 9 A7 TR 58 EATDRAG , 45 5 th @R 21046
15 HORHAN S AMFLEL[OR =3.11,95% CI
(2.06,4.68) ], H IR BIRLAE BB REL S
R R W PEELAF. BoAb, AFGEIE & B IR SYT B 5250 5
B 11 k34140t 8 41 NIHSS % 455 < P8R (IL-8 \IL-6 PV HCT) BRICR B 4F , FEfili 25 B2
x6 HRERWEL LA
Bzt WHoE A
) % RR/MD/SMD 95% CI P
EqS Ko IR X HRZH
NIHSS 11 710 710 95. 00 -3.63 (-5.09, -2.18) <0.000 1
Barthel $5%% 7 349 349 91.00 8.09 (3.51,12.68) 0.000 5
IL-8 3 245 245 96. 00 -2.32 (-3.56, -1.08) 0. 000 2
PV 3 150 115 9.00 -2.19 (-2.50,-1.88) <0.000 1
EER 4 197 197 0.00 0.54 (0.22,1.31) 0.173 4

WFFEF2 0, 2146 8 (0, 2 RE B 5 M p® Bk L &%
TkB-oc (AERR AL , T T 400 740G 2 20 4 P DR 1 %k
A S seah OF g R, SYI AT LAY Bk M
B AR LV A S 300 1) /) AR 28 5 AR MR T A,
TR /N i B T 5 D 2 O e L T R AR
SHEAE Meta 4387 A1 LL , A BT 52 45 5 15 H A 75 A
P 5340 AT %ot 3 AL R] B 25 0 B AT T
PR BRI, A TR T 2 RCT IR RS 3, & T
FORIIREA (n =3 335) BB 2 145 /545 (4
Barthel 343 &% 5206 % 46 28 $5 4% ) , IF 18 10 W 414047
BRI T TR R 2 A [R] R 2 %o 285 SR F5 4 1 S 1
25 B BAT B ) .

A% Meta S3H HAEAE— & B B0 , 3 T BB IEI DRI
TEANNE AEZRH T T B G 0 Be 21
TAFT TR B AR 22 A AR, AHT
FVARALIBSERIGIG 2 J N B0 SR S a0 AR,

T 2 e

2024 4E 10 H %6 59 455 20 1

SR ARV TE F R 1R 0 A 2L TR A5 A7 AE 22 53
PO PR ZR AT REXHE R = AR AR R . HE DR TE R A2
PR A A 7 R R 3R 7 s ) i 45 R 225G T
L, I RS B I — &R, LD 5 s 1 1 3
W o LUK, FE T WU G T, AR B 5 R I 43 B
FERHM TG T U5 5, 3% A e 5 2O [R] T P e
ZIa] 7 A Bip LA T, DT 52 0 B 2 4 97 800 A 5 (]
I, 2148 8 (0 350 i Sy 7 R A 25 Sl T BE X 45 R i
PRI AR o AN, A AT ST T A X B 2R T
Tr RWAFAE—E 2 5, HL 22 B0 50 ik P 20 3G [ 4
SERRIRTT 7 IR ARSI AN T B ) AL, OO AR
R PR 2507 R 25 AR S (H
I T5 B A, JCE A AN W MR Y 7 487 ik
(ERIA 0

LR Lk AT IR TR R, 5 LA T AL, 40
e R AR ALS FE 4 W B E IR BA ROR (UGS
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Barthel 373 FI 5 5 % 4 b (1L-8 | IL-6 . PV | HCT) /K
V- ERCR B, IR R INAS RO K AR B o
SN AT A AE— 72 H R R, Iy A BT 54T
Xt rf E R A RCT B B AR R PPAT 8 5
WL R ATAE—ERRE RS . UL, AT e
ATFEZ KA, Z .0 mBE R RCT 3E—20
Bk
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