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[ Abstract] Background Dyslipidemia is one of the main factors increasing the risk of cardiovascular disease with
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important impact on its prognosis. Clinical studies have shown that the combined use of safflower yellow for injection has better
clinical effects in intervention of coronary heart disease (CHD) , but no systematic reviews have been published yet, and no
further analysis of the therapeutic effects of safflower yellow for injection with different main active components. Objective To
systematically evaluate impact of combined use of safflor yellow for injection with different main active ingreients on blood lipid
index in patients with CAD. Methods Randomized controlled trials of combined use of safflor yellow for injection for CAD
were searched in CNKI, WanFang Data, CBM, VIP, Cochrane Library, PubMed, and Embase databases. The search time was
from February 21, 2005 to April 30, 2020. The control group was given conventional treatment, and the experimental group was
given safflower yellow for injection on the basis of the control group. The main outcome indicators were low—density lipoprotein
cholesterol (LDL-C) , total cholesterol (TC) , high—density lipoprotein cholesterol (HDL-C) ; the secondary outcome indicators
were triglyceride (TG) ; the safety index was the incidence of adverse reactions. The Meta analysis was performed using RevMan 5.3
software. Results A total of 11 studies with Chinese were involved, literature languages were Chinese, involving 1 096 patients,
there were 554 cases in the experimental group and 542 cases in the control group. Meta analysis results showed that LDL-C
decrease [ mean deviation (MD) =—0.60, 95%CI (-0.72, -0.49) , P < 0.000 01], TC decrease [MD=-0.79, 95%CI (-0.98, -0.59) ,
P <0.000 01], TG decrease [MD=-0.57, 95%CI (-0.73, -0.41) , P < 0.000 01] and HDL-C increase [MD=0.28, 95%CI (0.17,
0.40) , P < 0.000 01] in the experimental group were higher than those of the control group; the subgroup analysis results showed
that the LDL—-C decrease, TC decrease, TG decrease and HDL-C increase in the total flavonoid subgroup and hydroxysafflower
yellow pigment A subgroup were higher than those of the control group, respectively (P < 0.05) . There was statistical heterogeneity
between safflower flavonoids subgroup of reporting HDL—C and hydroxysafflower yellow A subgroup of reporting HDL~C (’=77.6%,
P=0.03) . There was no significant difference in the incidence of adverse reactions between the experimental group and the control
group [relative risk (RR) =1.46, 95%CI (0.54, 3.93) , P=0.45] . Conclusion The combined use of safflower yellow for injection in
the treatment of CAD may reduce LDL-C, TC, TG, increase HDL-C, correct dyslipidemia, and do not increase the incidence of
adverse reactions. Compared with safflower yellow for injection, which is mainly composed of safflower total flavonoids, safflower
yellow for injection, which is mainly composed of hydroxysafflower yellow A, may benefit more in improving the level of HDL-C.
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Heterogeneity: Tau*= 0.11; Chi*= 21.96, df= 2 (P < 0.0001); = 91%
Testfor overall effect Z= 3.21 (P = 0.001)
1.3.2 JEILOAEROFA
FZis2019 334 089 106 471 045 92 10.0% -1.37[1.56,-1.18 ——
2182010 468 036 65 576 059 65 103% -1.08[1.25,-0.91) -
2016 417 032 43 500 038 43 104% -0.92[1.07,-0.77] -
252011 4 07 3 49 06 33 87% -090(1.21,-059) —
AMW2013 532 051 43 608 059 43 96% -0.76[0.99,-0.53] —_—
12BREE2012 374 053 68 432 074 68 98% -0.58 [0.80,-0.36] —
EEH013 378 121 33 423 156 33 48% -0.45[1.12,022 —_—
THF2016 473 021 39 503 143 39 81%  -0.30 0.6, 0.08] —
Subtotal (95% CI) 431 416 71.7% -0.84(-1.06,-0.62] >
Heterogeneity: Tau* = 0.08; Chi*= 48.89, df= 7 (P < 0.00001); = 86%
Testfor overall effect: Z= 7.48 (P < 0.00001)
Total (95% CI) 554 542 100.0% -0.79[.0.98,-0.59] >
Heterogeneity: Tau* = 0.09; Chi*= 96.08, df= 10 (P < 0.00001); I*= 90%

Testfor overall effect Z= 7.86 (P < 0.00001)
Test for subaroup differences: Chi*= 0.58. df=1 (P = 0.45). F= 0%
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Figure 5 Forest map for comparison of TC decrease between the control
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2% % X (MD=0.14, 95%CI (0.06, 0.21) , P=0.0002] .
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0.48) , P < 0.000 01 ) ; ZLAEEBEER 4RI IE I AR
A WA RA G R R (P=77.6%, P=0.03) , WK 7.
234 TG 11 M5 " BHRIE T TG, %ﬁﬁﬁl‘ﬂ?ﬁ@ﬁﬁ%ﬁ
S FE (P=89%, P < 0.000 01) , &% JH Kt AL 2% 7 4% 750
Meta 7347, 55N, ELLEHE TG FEALIEE jt?iﬁ,ﬂﬁiﬂ
Z 543 E X (MD=-0.57, 95%CI (-0.73, -0.41) ,
P <0.00001]), VL8, WAHERLR, 3 Wby o
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BN G F 5 Bt (F=83%, P=0.003) , 2[5 1 WiHF
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CIAC B TG FRMRIEBE R TR, 2R A5t #E X
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(0.31, 5.70) , P=0.70 ) . filkIfiLE [ RR=2.61, 95%CI (0.11,
63.24) , P=0.56) , W3 3. HWFERICS 2R (F=0,
P=0.87) , SR EMRAERIEAT Meta 5347, 258 Ew, K
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Table 3 Adverse reactions in the experimental group and the control group

AR RZER RIGH (/N ) SFIREL (n/N)  OR (95%CI ) P1H

Wi g 4/164 3/150 1.28 (0.29, 555) 0.74
LA 4/58 3/58 133 (031, 5.70) 0.70
IR LR 1/106 0/92 2.61 (0.11, 63.24) 0.56
it 9/310 6/296 1.46 (0.54, 3.93) 0.45
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ey i Mean Difference Mean Difference
Study or Subgroup _ Mean SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C
1.4.1 LRI
BA2014 141 021 27 1025 30 99%  0.11(0.01,023 —
15142018 147 026 58 132 023 58 103%  0.5[0.06,0.24] —
Ba2011 132 025 38 102 008 38 104%  030(0.22,038 —
Subtotal (95% CI) 123 126 30.6%  0.19[0.07,0.31] -
Heterogeneity: Tau= 0.01; Chi*= 8.86, df= 2 (P = 0.01); F= 7%
Test for overall effect: Z= 3.20 (P = 0.001)
1.4.2 JEISAAEI TR
#2012 128 019 68 1.9 019 68 107%  0.09(0.03,0.5) -
FEE2013 12 089 33 108 063 33 52%  0.12(0.25,0.49 —_—t
HE2016 119 031 38 106 029 38 06%  0.13(0.00,0.26) —
2422010 134 025 65 103 008 65 107%  0.31(0.25,037) -
352011 19 09 34 15 08 33 44%  0.40(0.03,083 1
BEi#2019 131 067 106 091 048 92 91%  0.40(0.24,056) e
52016 185 042 43 132 026 43 93%  053(0.38,068 —
FiR2013 234 021 43 176 014 43 105%  0.58(0.50,0.66] -
Subtotal (95% CI) 431 416 69.4%  0.32[0.16,0.48] -
Heterogeneity: Tau"= 0.04; Ch*= 112.63, df= 7 (P < 0.00001); F = 84%
Test for overall effect: Z= 3.98 (P < 0.0001)
Total (95% CI) 554 542 100.0%  0.28[0.17,0.40] -
Heterogeneity: Tau"= 0.03; Chi”= 130.69, df = 10 (P < 0.00001); F= 82%

Testfor overall effect: 2= 4.78 (P < 0.00001) s N'f"fﬁ,«,“ o ,D‘fﬁm 0s
Test for subaroup differences: Chi*=1.73.df=1 (P=0.19). F= 42.3% .
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Figure 6 Forest map for comparison of HDL-C between the control group

and the experimental group

kel S Mean Di!ference Mean Difference
Study or Subgroup a D Total Mea D_Total Weig do V. Rando
141 ALER
BxAR2014 111 021 27 1025 30 109% 0.11 [-0.01,0.23)
#5142018 147 026 58 132 023 58 11.4% 0.15[0.06, 0.24]
‘Subtotal (95% CI) 85 88 22.3% 0.14[0.06, 0.21]

Heterogeneity: Tau®= 0.00; Chi*= 0.28, df= 1 (P = 0.60); F= 0%
Testfor overall effect. Z= 3.72 (P = 0.0002)

J’* i

1.4.2 BISAAEIROTA

RBEEE2012 128 019 68 119 049 68 11.7%  0.09[0.03,0.5]

FEH013 12 089 33 108 063 33 61%  0.12[0.25,0.49) —

THPF2016 119 031 39 106 029 39 107%  0.13[0.00,0.26)

£#82010 134 025 65 103 008 65 117%  0.310.25,037)

#HE52011 19 09 34 15 09 33 53%  0.40F0.03,083 T

BEi$2019 131 067 106 091 048 92 102%  0.40[0.24,056) ———
332016 185 042 43 132 026 43 104%  053(0.38,068) e
2013 234 021 43 176 014 43 11.6%  0.58(0.50, 0.66) =
Subtotal (95% CI) 431 416 77.7%  0.32[0.16,0.48] -
Heterogeneity: Tau®= 0.04; Chi*= 11263, df= 7 (P < 0.00001); = 94%

Testfor overall effect: Z= 3.98 (P < 0.0001)

Total (95% CI) 516 504 100.0%  0.28[0.15,0.41] -

Heterogeneity: Tau®= 0.04; Chi*= 130.33, df= 8 (P < 0.00001); F= 93%
Testfor overall effect: Z= 4.18 (P < 0.0001)
Testfor subaroun differences: Chi*= 4.46. df=1 (P= 0.03). F= 77.6%
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Figure 7 Forest map for comparison of HDL-C between the control group
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and the experimental group with sensitive analysis

Mean Difference Mean Difference

L pRiiss
or Subgrot an Total Mean Total

IV, Random, 95% CI IV, Random, 95% CI
12.1 176 25
2011 153 014 38 215 056 38 10.0% -0.62[0.80,-0.44] .
2014 123 042 27 162 142 30 63% -0.39}0.82,0.04]
52018 158 013 58 186 025 58 113% -0.28[035-0.21] —
Subtotal (95% CI) 123 126 27.6% -0.431.069,-0.16] -
Heterogeneity: Tau®= 0.04; Chi*= 11.49, df= 2 (P = 0.003); '= 83%
Testfor overall effect: Z= 3.17 (P = 0.002)
122 BRATEREOFA
#5201 105 037 43 199 054 43 9.9% -0.94[1.14,-074 ——
FHF2016 127 047 43 206 035 43 109% 0. 67] -
w2013 211 06 33 289 063 33 83% -
IER013 132 051 106 197 042 92 10.8% -0 —_
2482010 154 015 65 211 054 65 10.7% -0 —_
BREZi42019 09 1 34 14 1 33 58% -0
RBREE2012 165 048 68 199 051 68 103% - —
32016 168 0.92 39 189 141 39 60% 10.66, —
Subtotal (95% CI) 46 724% 063078, MBI >
Heterogeneity: Tau®= 0.03; Chi*= 3333 uv 7 (P <0.0001); = 79%
Test for overall effect: Z= 8.32 (P < 0.00001)
Total (95% CI) 554 542 100.0% -0.57[-0.73,-0.41] ‘
Heterogeneity: Tau®= 0.06; Chi*= 95.21, df= 10 (P < 0.00001); = 89% + . 1

Testfor overall effect Z=7.02 (P < 0.00001)
Testfor subaroun differences: Chi*=1.72. df=1 (P=0.19). F= 41.7%
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Figure 8 Forest map for comparison of TG decrease between the control
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group and the experimental group

I A Risk Ratio Risk Ratio
: : ix
532016 0 43 0 43 Not estimable
232010 0 65 0 65 Not estimable
42019 2 108 192 17.6% 1.74[0.16,1883 —_—
WIEK2018 7 58 5 68 824%  1.40(0.47,4.16] —
Total (95% CI) 310 296 100.0%  1.46[0.54,3.93]
Total events 6
Heterogeneity: Chi*= 0.03, ur-1 (P=0.87);F=0% by t 7 t 2

Test for overall effect: Z= 0.75 (P = 0.45) 01” FRHA R TR *

B 10 0 RZE R0 AN BN A e SR LU ARAR I
Figure 10 Forest map for comparison of incidence rate of adverse

reactions between the control group and the experimental group
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X P Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD_Total Weiaht IV,Random,95% Cl IV, Random, 95% C1
1.5.1 AL KW
BHa@2011 153 014 38 215 056 38 11.8% -0.62[0.80,-0.44] —
BR2014 123 042 27 162 112 30 55%  -0.39[0.82,0.04]
Subtotal (95% C1) 65 68 17.3% -0.58[-0.75,-0.42] -
Heterogeneity: Tau®= 0.00; Chi*= 0.93, df=1 (P = 0.34); F= 0%
Test for overall effect Z= 6.79 (P < 0.00001)
1.5.2 JEISATEROIHA
#HEMB2011 105 037 43 199 054 43 11.4% -094[(1.14,-074) ——
FHE2016 127 017 43 206 035 43 139% -0.79(0.91,-0 —
HW2013 211 06 33 289 063 33 84% -0
FER013 132 051 106 197 042 92 135% - =
2482010 154 015 65 211 054 65 133% - .
BiZi42019 09 1 34 14 1 33 48% -0
2BE2012 165 048 68 199 051 68 123% -0 —
32016 168 092 39 189 111 39 52%  -0.21[0.66,0.24] —
Subtotal (95% C1) 431 416 827% -0.63(-0.78,-0.48] >
Heterogeneity: Tau* = 0.03; Chi*= 33,38, df= 7 (P < 0.0001); F'= 79%
Testfor overall effect Z= 8.32 (P < 0.00001)
Total (95% CI) 496 484 100.0% -0.62[-0.74,-0.49] >
Heterogeneity: Tau®= 0.03; Chi*= 34.88, df= 9 (P < 0.0001); F'= 74% % =+ o5 T

Testfor overall effect Z= 9.59 (P < 0.00001)
Testfor subaroun differences: Chi*= 0.15. df=1 (P=0.70). F= 0%
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Figure 9 Forest map for comparison of TG decrease between the control
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