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Network Meta-analysis of Chinese patent medicine
containing Hirudo in treatment of atherosclerosis
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Abstract  This study aimed to evaluate the efficacy and safety of Chinese patent medicines containing Hirudo in the treatment of
atherosclerosis ( AS) by network Meta-analysis and to provide evidence-based reference for clinical treatment of AS. The clinical ran—
domized controlled trial ( RCT) on the treatment of atherosclerosis with Chinese patent medicines containing Hirudo were searched in
CNKI Wanfang VIP SinoMed PubMed and EMbase from the establishment of the databases to July 1 2022. And data extraction
and quality assessment of the included RCT was performed according to the Cochrane standards. Stata 17 and ADDIS 1. 16. 5 were then
used for Bayesian model network Meta-analysis. Finally 67 RCTs with a total sample size of 6 826 cases were included 3 569 cases in
the experimental group and 3 257 cases in the control group involving three oral Chinese patent medicines. Network Meta-analysis
showed that in terms of reducing intima-media thickness ( IMT) the top three Chinese patent medicines were Tongxinluo Capsules+sta—

tins>Maixuekang Capsules+statins>Maixuekang Capsules. In terms of reducing plaque area the top one was Maixuekang Capsules+sta—
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tins and the other Chinese patent medicines had similar efficacy. For lowering AS Crouse scores the top three were Maixuekang Cap—
sules>Tongxinluo Capsules+statins>Naoxintong Capsules. For decreasing plaque number the top three were Naoxintong Capsules+sta—
tins>Tongxinluo Capsules+statins>Tongxinluo Capsules. With regard to adverse reactions/events Naoxintong Capsules+statins had the
lo-west incidence. In conclusion in Chinese patent medicines containing Hirudo for the treatment of AS Tongxinluo Capsules+statins
Maixuekang Capsules Maixuekang Capsules+statins and Naoxintong Capsules +statins were the primary choices to reduce IMT ~AS
Crouse scores plaque area and plaque number respectively. The efficacy of Chinese patent medicines containing Hirudo with or with—
out statins was more significant than that of statins alone in the four outcome indexes. Additionally the treatment of AS should be evalu—
ated comprehensively and attention should be paid to Chinese patent medicines or their combination with western medicine to optimize
the treatment effect and minimize adverse reactions as the benchmark.
Key words  Hirudo; Chinese patent medicine; atherosclerosis; network Meta-analysis; Bayesian model
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Table 1 Basic characteristics of included articles
/ /o /
T C T C T C T C
2012 7 36 36 26/10 25/11 64.7 65.8 MXK ATT 24 086
2015 ® 36 36 26/10 28/8 62.10£6.18  61.90+6.23  MXK+ATT ATT 6 0P
2018 ° 60 60 31/29 32/28  59.00£8.74  59.00+8.24  TXL+ATT ATT 2 006)
2017 1° 40 40  23/17  24/16 54.0+4.2 55.0+5.7 TXL+ATT ATT 6 006
2008 ! 55 54 36/19  34/20 56.8+9.2 54.7+8.9 TXL LTT 3 006
2014 2V 20 20 9/11  10/10 56. 6x10. 4 57.6+12.3  TXL ATT 3 0.
20 9/11 56.2+10.2 TXL+ATT
2016 B 1 60 60 33/27  30/30 49.1+5.6 48.8+6.5 TXL XTT 3 DD
60 36/24 48.9+6.5 TXL+XTT
2008 36 35 22/14  20/15 52.4+6.5 53.5+6.3 TXL LTT 3 006
2013 50 56 27/23  32/24  62.86+16.56 65.16+£7.78  TXL+RTT RTT 6 DG
2014 ¢ 120 120 75/45 67/53 58.2+10.9 57.9+12.2  TXL+ATT ATT 6 066
2012 39 40 25/14  28/12 67+5 65+7 TXL+RTT RIT 6 06
2015 '8V 23 23 10/13  10/13 55.8+10. 8 57.6+12.4  TXL RIT 6 06)
23 9/14 55.6+10.5 TXL+RTT
2017 32 32 18/14  15/17 57.4+6.7 56.8+7. 1 TXL+RTT RTT 6 0006
2011 39 39 22/17  25/14 65.8 64.9 TXL+XTT XIT 3 0P
2017 * 63 63  34/29 33/30  63.10£7.38  64.67+£9.72  TXL+RTT RTT 12 e
2012 21 38 39 27/11  27/12 57.9+10.7 58.7+12.4  TXL XTT 6 006
39 25/14 57.2+10.3 TXL+XTT
2011 % 35 35 17/18  19/16 61.2+11.5 63.5+10.7  TXL+ATT ATT 12 06
2008 * 30 30 38/22 48~75 TXL XTT  180d 06
2013 % 69 63 72/60 65.4+9.0 TXL+ATT ATT 12 06
2016 ¢ 83 82 95/70 55.4+3.7 TXL+ATT ATT 3 06
2013 7V 40 40 - - 55.9+10.7 56.3+9.8 TXL XIT 6 06
40 55.6+10.4 TXL+XTT
2013 % 40 40 22/18  20/20 63.2+15.3 62.115.1 TXL+ATT ATT 6 000
2016 » 30 30 17/13  20/10  58.63%8.27  60.95+7.56  TXL+ATT ATT 12 086)
2015 ¥ 35 35 18/17  16/19 59.5+11.8 58.7+12.1 NXT+RTT XTT 12 06
2017 ¥ 40 40 46/34 53.8 NXT+ATT ATT 3 00
2019 # 43 43 26/17 25/18  59.14=+8.61 58.92+8.49  NXT+RTT RTT 6 000
2012 3 49 49 62/36 61.3+8.6 NXT+ATT ATT 12 06
2016 * 60 60 35/25 34/26 61.7+6.3 62.1%5.8 NXT+ATT ATT 6 e
2015 ¥ 150 150 152/148 44 ~81 NXT+ATT ATT 12 D2BG
2012 3¢ 42 38 28/14  26/12 58.0+10.2 60.0+8. 6 NXT+ATT ATT 6 086
2016 ¥7 45 45 27/18  26/19 57.9+4.3 57.4+4.2 NXT+ATT ATT 6 0P
2020 30 30 17/13  19/11  55.15+7.54  55.52+6.86  NXT+RTT RIT 6 e
2015 ¥ 45 45 54/36 52.0+1.3 NXT+ATT ATT 24 0e)
2016 50 50 28/22 27/23  68.00£2.39  69.00+2.01 NXT+ATT ATT 6 0P
2012 4 25 25 29/21 59.2+16.8 NXT+ATT ATT 6 0e)
2014 # 156 150 205/101 71.92+7. 15 NXT+ATT ATT 6 O0RO6)
2012 ¥ 43 43 49/37 59.36+12.05 NXT+ATT ATT 6 00
2016 # 58 58  33/25  34/24 55.0+9.5 56.0+8. 5 NXT+ATT ATT 6 0P
2018 ¥ 50 50 26/24  22/28 62.2+2.9 62.9+3. 1 NXT+ATT ATT 6 e
2015 40 40 24/16  22/18  63.85+8.30  65.41+8.79 NXT+ATT ATT 6 OO6)
2016 ¥ 40 40  21/19  22/18 62.5+6.6 64.17. 1 NXT+TT TT 1 0@
2016 * 40 40 25/15  27/13 54.2+14.6 56.0+15.6  NXT+ATT ATT 6 0P
2014 # 40 40  21/19  20/20 58.5+14.5 57.5+15.5  NXT+ATT ATT 6 e
2015 %° 56 56 31/25 30/26 63.7+5.8 63.3+4.2 NXT+ATT ATT 6 00
2017 3 40 40 30/10 28/12 40~80 NXT+ATT ATT 6 086)
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/ /o /
T C T C T C T C
2013 %2 37 37 41/33 57.5+14.8 NXT+ATT ATT 6 00
2010 BV 34 33 26/8 24/9 58.0+16. 1 56.0+14.5 NXT T 6 006
33 26/7 55.0+15.3 NXT+TT
2016 ** 30 30 18/12  20/10  54.98+3.30  55.74+3.23 NXT+ATT ATT 6 086)
2008 % 35 34 23/12 22/12 56.2+10. 6 55.6+10.5  TXL+ATT ATT 4 0806
2011 % 38 42 54/26 57.2 TXL+XTT XTT 3 06)
2011 79 75 69 61/14  52/17 60.1+12.6 59.6+13. 1 TXL ATT 6 086
69 54/15 58.9+10. 3 TXL+ATT
2022 38 25 25 26/24 66.2+9. 8 NXL+ATT ATT 6 00
2015 %° 45 40 49/36 61.5+6.4 NXL+ATT ATT 0e)
2020 ¢ 44 44 25/19  24/20  62.01%5.33  63.12%4.56  NXL+ATT ATT 6 0006
2004 ¢! 65 62 76/51 61.3+8.6 TXL+XTT XTT 16 @
2014 ¢ 41 41 25/16  24/17 57.1+1.2 51.8+1.3 TXL+ATT ATT 2 )
2012 61 60 - 66.47+0.74  66.30+0.74  TXL+ATT ATT 3 @
2010 * 107 106 62/45 63/43 53.4+6.5 51.5+6.3 TXL+LTT LTT 3 )
2014 % 24 24 27/21 63.8+8.7 TXL+ATT ATT 1 @
2015 60 60 35/25 33/27 66 65 TXL+RTT RTT 6 )
2014 ¢ 43 43 46/40 62.00+4. 58 TXL XTT 6 @
2018 30 30 17/13  16/14  65.47£7.62  65.42+7.58  TXL+ATT ATT 6 )
2013 ® 60 60 - - TXL+XTT XTT 16 @
2014 7 20 20 12/8 15/5 65.8+3.6 64.9+3.8 TXL+XTT XTT 3 @
2019 ™ 51 50 30/21 28/22  56.98+6.51  57.62+4.59  TXL+ATT ATT 6 )
2013 72 67 67 38/29 35/32 58.7+7. 1 56.3+5. 8 NXT+ATT ATT 6 )
2008 46 46 49/43 65+7 TXL+ATT ATT 6 @
. T. ; C. D D ( 6 ). MXK. ; TXL. s NXT. ; ATT. ; XTT.
:RTT. ; LTT. ;TT. ;D - (IMT) ; @ HE) ;@ ;® (
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Table 2 Network Meta-analysis of IMT
SMD 95%CI
MXK MXK+TT TXL+TT TXL NXT+TT NXT T
MXK 0
MXK+TT -0.01 -0.47 0.45 0
TXL+TT  -0.05 -0.39 0.28  -0.04 -0.37 0.29 0
TXL 0.16 -0.19 0.51 0.17 -0.17 0.51 0.21 0.100.33 Y 0
NXT+TT 0.01 -0.32 0.35 0.02 -0.30 0.35 0.07 -0.01 0.15  -0.14 -0.27 -0.02 " 0
NXT 0.17 -0.46 0.80 0.18 -0.44 0.80 0.22 -0.31 0.76 0.01 -0.53 0.55 0.15 -0.38 0.69 0
T 0.22 -0.11 0.55 0.23 -0.09 0.55 0.27 0.22.0.33 D 0.06 -0.05 0.17 0.21 0.15 0.26 Y 0.05 —0.48 0.58 0
:VP<0.05( 34 ).
2.3.3 IMT 2.4
rank 1~7 IMT 2.4.1 pQ 8 IO HHS 190 28 31 3435 3146 4590 2 540
rank 7 o 2 893 5
Meta + .
(0.30) > + (0.28) >
(0.26) > (0.15) > + 2 RCT o
(0.01) > (0) = (0) +
+ IMT 21 RCTs
4, (2199 ), 5.
4 IMT 5

Fig.4 Ranking probability of IMT

Fig.5 Evidence network for plaque area
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2.4.2 Meta 29 o
Meta 10 o + (SMD=2.62 95%CI 2.35 2.89 ) .
+ + (SMD =2.46 95% + (SMD =0.16 95% CI 0.03
I 2.16 2.76 ) . " (SMD=2.47  0.29 ) . " (SMD = 0. 15 95% CI
95%CI 2.20 2.75 ) . (SMD=  0.09 0.21 )
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Table 3 Network Meta-analysis of plaque area

SMD 95%Cl

MXK+TT TXL+TT NXT+TT TXL TT
MXK+TT 0
TXL+TT 2.46 2.16 2.76 0
NXT+TT 2.47 2.20 2.75 Y 0.01 -0.12 0.15 0
TXL 2.60 2.31 2.90 " 0.15 -0.03 0.32 0.13 0.00 0.26 0
TT 2.62 2.352.89 " 0.16 0.03 0.29 " 0.15 0.09 0.21 " 0.02 -0.10 0.13 0
2.4.3 RCTs (1108 ). 7o
rank 1~5
rank 5 o
Meta :
+ ( 1.00) > + (0) =
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6,
7
Fig.7 Evidence network for atherosclerosis Crouse scores
2.5.2 Meta
7z
6 o + —
Fig.6  Ranking probability of plaque area _ P=0.167>0.05
+ — — P=
2.5 0. 788>0. 05
2. 5. 1 17 7 1243 1546 18 2122 27 29 3536 51 53-55 57 . . 17
2 051 6 Meta 15
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0.80 95% CI 0.29 1.32 ).
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Table 4 Network Meta-analysis of atherosclerosis Crouse scores
SMD 95%CI
TXL+TT TXL NXT+TT NXT MXK TT
TXL+TT 0
TXL 0.80 0.29 1.32 Y 0
NXT+TT 0.68 —-0.02 1.37 -0.13 -0.90 0. 64 0
NXT 1.13 -0.19 2.46 0.33 -1.04 1.70 0.46 -0.82 1.73 0
MXK -0.36 -1.97 1.26 -1.16 -2.81 0.49 -1.03 -2.71 0.64 -1.49 -3.51 0.53 0
TT 0.97 0.60 1.35 " 0.17 -0.34 0.68 0.30 -0.28 0.87 -0.16 -1.43 1.11 1.33 -0.24 2.90 0
2.5.3 o + N
rank 1~6 +
rank 6 o 5 RCTs +
Meta : (640 ), 9.
(0.65) > + (0.32) >
(0.02) > (0.01) >
(0)= (0)
8 o
9
Fig.9 Evidence network for plaque number
8
Fig.8 Ranking probability of atherosclerosis Crouse scores 2.6.2 Meta
VA
2.6 ] . _
2.6.1 10 9 13 19 28 32 42 4647 55 60 _ P=0.855>0.05
1153 4
o o 10 Meta
6
2 RCT 5.
5 Meta
Table 5 Network Meta-analysis of plaque number
SMD 95%¢CI
TXL+TT TXL NXT+TT T
TXL+TT 0
TXL 0.37 -0.41 1.16 0
NXT+TT -0.07 -0.60 0.47 -0.44 -1.31 0.42 0
TT 0.27 -0.11 0.65 -0.11 -0.89 0.68 0.34 -0.03 0.71 0
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Table 6  Analysis of adverse reactions/events
T C
2012 7 MXK vs ATT 2 N 1 1 R
2018 ° TXL+ATT vs ATT 1 3 _
2017 '© TXL+ATT vs ATT 2 1 1
2008 ! TXL vs LTT 1 1 3 1 -
1
2008 ' TXL vs LTT 2 2 2 1
1
2013 1 TXL+RTT vs RTT 2 2
2014 6 TXL+ATT »vs ATT 8 3 2 7 2 1 -
2012 V7 TXL+RTT »s RTT 7
2015 '8 Y TXL vs RTT 1 2
TXL+RTT vs RTT 2
2017 ¥ TXL+RTT »s RTT 2 3 2 -
2012 20 TXL vs XTT 4 2 1 6 3 1 -
TXL+XTT »s XTT 7 5 3
2011 % TXL+ATT vs ATT 1
2008 % TXL vs XTT 10 -
2013 ¥ TXL+ATT »s ATT 2 3 1 3
2016 % TXL+ATT vs ATT 1 1 1 1 1 -

242



Meta

2013 7V

2016 %
2015 %

2012
2015 ¥
2012 ¢
2014 #
2015 46
2017 !
2010 3!

2016 >

2008 ¥
2011 *

2011 7D

2020

TXL vs XTT

TXL+XTT vs XTT

TXL+ATT vs ATT
NXT+RTT vs XTT

NXT+ATT vs ATT
NXT+ATT vs ATT
NXT+ATT vs ATT
NXT+ATT vs ATT
NXT+ATT vs ATT
NXT+ATT vs ATT
NXT vs TT

NXT+TT vs TT

NXT+ATT vs ATT

TXL+ATT vs ATT 2
TXL+XTT vs XTT 2

TXL vs ATT

TXL+ATT vs ATT

NXT+ATT vs ATT

12

A.IMT; B.
11

Fig.11 Comparison—correction chart of each index

; C. . D.

243



023 1 | 48 1 @ TEHFHEE Vol.48 No.1 | January 2023
3 Meta
AS » AS 2
2 000 0 =1
3.30 5 2 0
", . . 46
AS
o AS 3 o
N Meta
AS
N IMT. N
o AS
6
67 7 N N
N N N RCT
N 3 o
IMT + > o
+ > 3
: + 1 LASLETT L] ALAGONA P CLARK B A et al. The world-
1 : wide environment of cardiovascular disease: prevalence diagno—
sis therapy and policy issues: a report from the American Col-
> * > lege of Cardiology J . J Am Coll Cardiol 2012 60( 25S) : SI.
3 ! 2 CARR S FARB A PEARCE W H et al. Atherosclerotic
+ > + > plaque rupture in symptomatic carotid artery stenosis J . J Vasc
3 ; Surg 1996 23(5): 755.
+ . 3 M .
2000.
4 M .
2016.
IMT. 2 5 .
. . 2022 47( 21) : 5806.
4 6
. J. 2019 41(8): 1915.
AS ’
C J 2012 5
° (11): 859.
AS 8
J. 2015 27(2): 109.
. 9
D . 2018 10( 11): 144.
' _ 10
@ J. 2017 36( 14) : 6.
N 11
“ 7 6 . c ]

244



Meta

12

14

15

16

17

20

21

22

23

24

25

26

27

28

29

2008 6(9): 1101.

J .
2014 12(8): 987.
J ( ) 2016 14(1): 32.
J .
2008 6(3): 256.
J. 2013 22
(16): 1738.
J.
2014 17(6): 904.
J. 2012
11(8): 581.
23 J .
2015 13(24): 64.
J . 2017 12(4): 807.
39 J . 2011 17(6): 254.
H
Hey L-PGDS. J .
2017 26(22): 2498.
J .
2012 10(4): 443.
J .
2011 4(12): 1129.
J . 2008 6(9): 999.
H
J . 2013 53
(35): 81.
J . 2016 28( 12):
55.
J . 2013 32(6): 10.
J. 2013 41(3): 112.
H
L-PGDS
J. 2016 19(7): 835.

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

J. 2015 17(11): 188.

CRP Hey J .
2017 44(9): 1920.

I 2019 16

(11): 86.

2012 20(9): 1539.

2016 22(15): 1749.

7. 2015 12
(10): 45.
] 2012 15(10) : 32.
] 2016 9(30) : 6.
] 2020 27(11):
1487.
J. 2015 15(1): 38.
. 2016 28(6): 168.
. 2012 32(3): 494.
]
2014 30( 1) : 109.
I 2012 3(35):
143.
. 2016 9(4): 86.
] 2018 39(1): 36.
J.
2015 7(6): 291.
J.
2016 3(21): 4302.
J. 2016 19(23):
87.

245



2003 1 | 48 1 d ‘1’2’5%‘- & Vol.48 No.1 | January 2023
I 2014 20( 14): 2(7): 379.
82. 62 .H
50 56 I
] 2015 24(5): 99. 2014 1(3): 273.
51 63
I 2017 19 I 2012 10
(2): 194. (4): 67.
52 37 64
I 2013 19(25): I 2010 32(8):
145. 1217.
53 65 H
J. 2010 8 ] 2014 27(35): 303.
(2): 134. 66
54 J.
J. 2016 9 2015 21(1): 93.
(13): 59. 67 J.
55 2014 33(5): 96.
] 2008 8(4): 68
272. J. 2018 39(8): 1519.
56 C 69 J.
J . 2011 27 2013 11(6): 293.
(42): 11. 70
57 J. 2014 20(34): 154.
J . 2011 27 71
(21): 10. J. 2019 51(11): 89.
58 72
J. J . 2013 20
2022 20( 13): 91. (3): 391.
59 73
J. ( ) 2015 24(5): C . : 2008.
328. 74 2019 J .
60 2020 35(9): 833.
J . 2020 36(2): 229. 75 NOYES A M THOMPSON P D. A systematic review of the time
61 course of atherosclerotic plaque regression J . Atherosclerosis
J. 2004 2014 234(1): 75.

246



