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Systematic review and sequential analysis of Tanshinone II , Sodium

Sulfonate Injection combined with enalapril in treatment of acute
exacerbation of pulmonary heart disease

MA Teng', MU Li-ting*, TIAN Xin-tong' , YANG Ji', ZHAO Ying-qiang”"
(1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China;
2. Second Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300250, China)

[ Abstract] To systematically evaluate the clinical efficacy and safety of Tanshinone Il , Sodium Sulfonate Injection combined with
enalapril in the treatment of patients with acute exacerbation of pulmonary heart disease. The randomized controlled trial (RCT) on
Tanshinone II , Sodium Sulfonate Injection combined with enalapril for acute exacerbation of pulmonary heart disease was screened from
EMbase, PubMed, Web of Science, Cochrane Library, VIP, CNKI, and Wanfang from inception to March 20, 2022. Meta-analysis of
each index was performed in RevMan 5.3 and TSA 0.9. Finally, 41 RCTs involving 3 865 patients were included. Meta-analysis
showed that the observation group had higher total response rate (RR=1.21, 95%CI[1.18, 1.24], P<0.000 01), lower plasma
viscosity (MD=-0.25, 95%CI[ -0.34, -0.16], P<0.000 01), lower whole blood viscosity (MD=-0.99, 95%CI[ —1. 14,
-0.85], P<0.000 01), and lower hematokrit (MD=-9. 03, 95%CI[ -10. 57, =7.50], P<0.000 01) than the control group. The
incidence of adverse effects showed no significant difference between groups ( RR =1.42, 95% CI[0.82, 2.45], P=0.21).

Sequential analysis showed that Tanshinone II , Sodium Sulfonate Injection combined with enalapril exerted definite efficacy in the
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treatment of acute exacerbation of pulmonary heart disease, and the possibility of false positives was excluded. Based on the existing

evidence, Tanshinone Il , Sodium Sulfonate Injection combined with enalapril can improve the total response rate and reduce plasma

viscosity, whole blood viscosity, and hematocrit, demonstrating good safety in patients with acute exacerbation of pulmonary heart

disease. In the future, more RCT with large sample size, rigorous design, and in accordance with international norms are needed to

further validate the results.
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SIBAEZ015 1.67 0.15 46 177 013 46 4.0% 2015 e
EMEFE2016 1.61 0.24 30 18 03 30 37% 2016 —
B 2016 1.46 011 50 162 012 50 4.0% 2016 -
BEE=2016 1.22 0.01 50 1.78 0.04 50 4.0% 2016 -
BREF2016 1.61 0.1 48 172 032 48 2.8% 20186 ]
PER2016 1.63 0.31 42 1.74 032 42 37% 2016 I
EH1B2016 16 0.2 30 1.8 04 30 3.6% -0.20 [-0. 36 2018 E—
FIEIEZ017 161 018 23 173 032 21 36% -012[-0.28,0.04] 2017 h—
¥iEm2017 1.62 0.36 34 1.74 018 34 37% -0.12[0.26,0.02] 2017 I
FPAE 2017 1.53 022 40 188 0.15 40 3.9% -0.33[0.41,-0.25] 2017 -
FiEMz017 1.05 0.05 &S0 1.98 155 50 2.2% .50] 2017
aREHEN 2018 151 117 51 185 018 51 27% .02] 2018
BEFEEEZ018 134 021 52 196 053 52 36% -D 62 [ IJ ?7 -0.47] 2018 —
FE2018 1.52 022 50 1.78 035 50 3.8% -0.26 [-0.37,-0.15] 2018 I
skF2412018 1.6 017 92 174 034 108 3.9% 2018 -
k2018 1.51 0.33 48 172 034 48 37% 2018 I
FEE20e 1.6 0.21 49 192 02 49 3.9% -0.32[0.40, 2018 -
FEEz021 1.61 0.31 55 1.76 0.35 55 3.7% -0.15[0.27, D 03] 2021 -
Total (95% Cl) 1272 1286 100.0% -0.25[-0.34,-0.16] <
Heterogeneity: Tau®= 0.06; Chi*= 1176.06, df= 26 (P < 0.00001); F= 98% + +

Testfor overall effect: Z= 5.26 (P < 0.00001)
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Fig.4 Meta-analysis of plasma viscosity
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Mean Difference

Y7 TR 2R A EAN ], 2 RO S BRI

Mean Difference

Study or Subgrouy Mean SD Total Mean SD Total Weight IV,Random.95% Cl Year IV. Random, 95% CI
#hlEEn2012 401 082 57 487 086 57 58% -086[1.17,-0.55 2012 -
7482013 401 087 38 496 087 38 5.0% -0.95[1.34,-0.56] 2013 I
[l 2013 4 081 50 486 085 50 57% -0.86[1.19,-0.53] 2013 —
FKE2014 422 067 73 503 074 73 67% -0.81[1.04,-058 2014 -
BAE2015 423 068 30 504 075 30 53% -0.81[1.17,-0.45] 2015 —
Bk2015 423 058 39 504 077 39 59% -0.81[1.11,-0.51] 2015 I
FEEE2015 418 058 45 512 065 45 6.4% -0.94 [-1.19,-0.69] 2015 -
Sk#RE 2015 401 082 50 487 086 50 56% -0.86[1.19,-0.53] 2015 -
PREER2016 432 045 48 501 089 48 B.1% -069[097-0.41] 2016 -
EHHE016 42 04 30 56 1 30 51% -1.40[1.79,-1.01] 2016 ——
HFWE2017 402 0.86 40 497 086 40 52% -0.95[1.33,-057] 2017 I
¥i&m2017 411 1.25 34 593 125 34 3.4% -1.82[2.41,-1.23] 2017 —
FEiEM2017 401 013 50 498 158 50 46% -0.97 [1.41,-053] 2017 —
FIETE2017 413 0.38 23 499 065 21 57% -0.86[1.18,-0.54] 2017 I
BRFEEE2018 434 1.48 52 623 137 52 3.7% -1.89[-2.44,-1.34] 2018 I
FEE2018 42 033 49 565 054 49 7.2% -1.45[1.63,-1.27] 2018 -
2kRRRN2018 4 0.8 51 485 087 51 57% -0.85[1.18,-0.52] 2018 —
BRF4T 2018 429 037 92 508 091 108 71% -0.79[-0.98,-0.60] 2018 -
Total (95% Cl) 851 865 100.0% -0.99[-1.14,-0.85] *
Heterogeneity: Tau®= 0.07; Chi*= 64.84, df= 17 (P < 0.00001); F= 74% jz jl | 2

Testfor overall effect: Z=13.66 (P < 0.00001)
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Fig.5 Meta-analysis of whole blood viscosity
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ERAAS
-10.57,-7.50], P<

ik R Mean Difference Mean Difference
Study or Subaroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random. 95% CI
ERE014 3685 343 73 47.83 437 73 64% -10.88[1215,-9.61] 2014 -
k2015 3667 323 39 4788 465 30 B1% -1121[1200,-943 2015  ——
BRiIIR2015 3550 426 50 4526 408 50 62%  -067F1130,-8.04] 2015 -
BAE2015 3696 344 30 4784 438 30 B0% -1088[1287,-889) 2015
SNFE2016 3696 344 30 47.84 438 30 60% -1088[1287,-889 2016 T
Z3182016 365 28 30 476 26 30 B4% -11.10[1247,-873] 2016 -
HalBE2016 3852 413 50 4013 431 50 62%  -161[326,004 2016 -
BR2E2016 3528 216 48 4710 307 43 B4% -1101[1319,-1063 2016  ——
FEWH2016 3687 371 42 4235 367 42 63%  -538[6.95,-380] 2016 —
FEFE2017 3521 241 23 #4176 452 2 50%  -655[872,-435 2017 —
HEm2017 3663 252 34 4336 218 34 65%  -663[7.75,-651] 2017 -
HkEE2018 3371 BBT 48 3067 325 43 50%  -595[811,-381] 2018 —
BpaL2018 3435 207 02 4683 280 108 66% -1258[1327,-11.89) 2018
EE2018 3522 302 50 4325 363 50 B4%  -B03[035-B71] 2018 -
HiE2018 3554 324 48 4888 551 49 61% -1334[1613,-11.56 2018 ——
BEEIE2018 3726 237 62 4487 249 52 B5% -7 [654,-668) 2018 -
Total (95% CI) 740 754 100.0%  -9.03[-10.57,-7.50] <>
Heterogeneity: Tau?= 9.16; Chi*= 301.21, df= 15 (P < 0.00001; = 95% B t 5

Test for overall effect: Z=11.53 (P = 0.00001)
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Fig. 6 Meta-analysis of hematokrit
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(L SoHiEeH Risk Ratio Risk Ratio
Study or Subgroup __Events Total Events Total Weight M.H, Fixed, 95% Cl _Year M.H, Fixed, 95% CI
HIFEn2012 0 57 0 57 not estimable 2012
Blgra014 0 50 0 50 not estimable 2014
HE2014 074 074 not estimable 2014
HHE 2014 0 Bl 0 61 not estimable 2014
AOEE2014 3 31 0 31 24% 7.00[0.38130.10] 2014 —_—t*
EEik2014 0 28 0 28 not estimable 2014
FSH2014 4 B4 2 B3  96% 187[0.37,10.37] 2014 e
FF2015 3 36 3 36 142%  1.00[0.22, 463 2015 .
FiR2015 0 50 0 50 not estimable 2015
AFE2015 0 50 0 50 not estimable 2015
L EI015 0 45 0 45 not estimable 2015
FEFE2015 1 46 1 46 47% 1.00[0.06,1551] 2015 —
PER2016 2 42 0 42  24% 500[0.25101.11] 2016 g
HBWE2017 1 40 6 40 285% 017[0.02,1.32) 2017 ————&—
FIETE2017 2 3 121 50% 1.83[0.18,18.70] 2017 —
L2017 3 35 135 47% 3.00[0.33 27.46] 2017 —
#BiH12018 2 35 135 47% 200[0.19,21.06) 2018 —
H4R#E2018 5 65 3 B5 142%  167[042,669 2018 —T
AE2019 3 B0 2 B0 95%  1.50[0.26,8.66) 2019 e —
Total (95% CI) 892 889 100.0%  1.42[0.82,2.45] >
Total events 29 20
Heterogeneity: Chi#= 6.96, df= 10 (P = 0.73); F= 0% #001 0?1 1?0 1005
Testfor overall effect: Z= 1.26 (P = 0.21) : T gme wma
K7 KRR Meta 5357

Fig.7 Meta-analysis of adverse reactions
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Fig. 8 Funnel plot of total response rate
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