Supplementary Table 1. Databases search strategies.

	Search strategy
	 
	

	PubMed
	Query
	108

	#1
	[bookmark: OLE_LINK1]"Penehyclidine"
	

	#2
	(Penehyclidine) AND (((((((coronary artery bypass surgery) OR (cardiac surgery)) OR (valvular surgery)) OR (congenital heart surgery)) OR (operation)) OR (surgery)))
	

	OVID
	
	18

	#1
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK15][bookmark: OLE_LINK12]coronary artery bypass surgery or cardiac surgery or valvular surgery or congenital heart surgery or operation or surgery
	

	#2
	Penehyclidine
	

	#3
	#1 and #2
	

	#4
	clinical trial or randomly or placebo
	

	#5
	#1 and #2 and #4
	

	Embase
	
	43

	
	[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK14][bookmark: OLE_LINK16][bookmark: OLE_LINK5](‘coronary artery bypass surgery’: ti,ab,kw OR ‘cardiac surgery’:ti,ab,kw OR ‘valvular surgery’: ti,ab,kw OR ‘congenital heart surgery’: ti,ab,kw OR ‘surgery’: ti,ab,kw OR ‘operation’: ti,ab,kw) AND ‘Penehyclidine’: ti,ab,kw
	

	[bookmark: OLE_LINK13]Cochrane
	
	28

	#1
	[bookmark: OLE_LINK10][bookmark: OLE_LINK17](coronary artery bypass surgery):ti,ab,kw OR (cardiac surgery):ti,ab,kw OR (valvular surgery):ti,ab,kw OR (congenital heart surgery):ti,ab,kw OR (surgery):ti,ab,kw OR (operation):ti,ab,kw
	

	#2
	(‘Penehyclidine):ti,ab,kw
	

	#3
	(trial):ti,ab,kw OR (randomly):ti,ab,kw OR (placebo):ti,ab,kw
	

	[bookmark: OLE_LINK11]#4
	#1 and #2and #3  
	

	CNKI
	
	223

	
	[bookmark: OLE_LINK19][bookmark: OLE_LINK18]((SU = 心脏手术) OR (KW = 心脏手术) OR (SU= 瓣膜置换术) OR (KW =瓣膜置换术) OR (SU =先心病手术) OR (KW =先心病手术) OR (SU =冠脉搭桥手术) OR (KW =冠脉搭桥手术) OR (SU =手术) OR (KW =手术)) AND ((SU = 盐酸戊乙奎醚) OR (SU= 长托宁))
	

	Wanfang
	
	92

	
	((SU = 心脏手术) OR (KW = 心脏手术) OR (SU= 瓣膜置换术) OR (KW =瓣膜置换术) OR (SU =先心病手术) OR (KW =先心病手术) OR (SU =冠脉搭桥手术) OR (KW =冠脉搭桥手术) OR (SU =手术) OR (KW =手术)) AND ((SU = 盐酸戊乙奎醚) OR (SU= 长托宁))
	




Supplemental Table 2. Baseline characteristics and perioperative data of adult studies included in the meta-analysis.

	Author, Year
	Age (Year)
	Male (%)
	On-pump
	CPB time (min)
	CABG (%)
	AD (%)
	Valve surgery (%)

	Sun 2013[19]
	52.7
	40.0
	Yes
	99.9
	0
	0
	100

	Shi 2019[20]
	49.1
	53.3
	Yes
	-
	0
	0
	100

	Zhou 2010[21]
	42.5
	54.2
	Yes
	87.9
	0
	0
	100

	Wei 2007[22]
	37.6
	45
	Yes
	68.9
	0
	0
	100

	Li 2017[23]
	59.2
	57.5
	No
	-
	100
	0
	0

	Shu 2012(1)[24]
	49.5
	36.4
	Yes
	120.5
	0
	0
	100

	Duan 2009[25]
	61.2
	55
	Yes
	-
	100
	0
	0

	Wu 2014[26]
	60.9
	67.9
	Yes
	98.7
	0
	0
	100

	Li 2009[27]
	34.5
	78.0
	Yes
	90.0
	0
	0
	100

	Shu 2012(2)[28]
	48.9
	25
	Yes
	122.4
	0
	0
	100

	Zhang 2015[29]
	42.0
	55
	Yes
	86.3
	0
	0
	100

	Yu 2010[30]
	43.4
	50
	Yes
	113.5
	16.7
	0
	83.3

	Li 2016[31]
	45.2
	56.4
	Yes
	130.9
	48.7
	0
	51.3

	Zhang 2013[32]
	49.0
	52.5
	Yes
	101
	0
	0
	100

	Peng 2012[33]
	-
	-
	Yes
	-
	0
	0
	100

	Liu 2010[34]
	40.5
	37.5
	Yes
	91.5
	0
	0
	100

	Sun 2011[35]
	52.8
	40
	Yes
	99.8
	0
	0
	100

	Ai 2009[36]
	-
	27.5
	Yes
	-
	0
	0
	100

	Sun 2012[37]
	-
	40
	Yes
	-
	0
	0
	100

	Zheng 2014[38]
	61.5
	47.5
	Yes
	52.5
	0
	0
	100

	Li 2010[39]
	44.0
	46.7
	Yes
	130.5
	0
	0
	100

	He 2007[40]
	39.5
	25
	Yes
	68.5
	0
	0
	100

	Gao 2018[41]
	61.4
	70
	No
	-
	100
	0
	0

	Ai 2010[42]
	46.8
	46.7
	Yes
	82.1
	0
	0
	100

	Dai 2012[43]
	31.5
	53.3
	Yes
	-
	0
	0
	100

	Wang 2010[44]
	42.0
	57.5
	Yes
	70.5
	-
	0
	-

	Hu 2008[45]
	44.5
	45
	Yes
	73.9
	0
	0
	100

	Wei 2018[46]
	50.2
	53.3
	Yes
	170.4
	0
	100
	0

	He 2023[47]
	47.7
	47.7
	Yes
	138.8
	0
	0
	100



CPB = cardiopulmonary bypass, CABG =coronary artery bypass graft, AD = Aortic Dissection.

Supplemental Table 3. Modified Jadad score of included studies.
	
Trials
	
Sample size
	Modified Jadad score

	
	
	Randomization
	Concealment of allocation
	Double blinding
	Withdrawals and dropouts
	Total

	Sun 2013[19]
	40
	1
	1
	0
	1
	3

	Shi 2019[20]
	40
	1
	1
	0
	1
	3

	Zhou 2010[21]
	24
	1
	1
	0
	1
	3

	Wei 2007[22]
	20
	1
	1
	0
	0
	2

	Li 2017[23]
	40
	1
	1
	0
	0
	2

	Shu 2012(1)[24]
	184
	2
	2
	1
	1
	6

	Duan 2009[25]
	40
	1
	1
	0
	0
	2

	Wu 2014[26]
	84
	2
	1
	0
	1
	4

	Li 2009[27]
	24
	1
	1
	0
	0
	2

	Shu 2012(2)[28]
	40
	2
	1
	2
	0
	5

	Zhang 2015[29]
	100
	1
	1
	0
	1
	3

	Yu 2010[30]
	24
	1
	1
	0
	0
	2

	Li 2016[31]
	39
	2
	1
	0
	1
	4

	Zhang 2013[32]
	40
	1
	1
	0
	0
	2

	Peng 2012[33]
	50
	1
	1
	0
	0
	2

	Liu 2010[34]
	40
	1
	1
	0
	0
	2

	Sun 2011[35]
	40
	2
	1
	0
	0
	3

	Ai 2009[36]
	20
	1
	0
	0
	0
	1

	Sun 2012[37]
	40
	2
	1
	0
	1
	4

	Zheng 2014[38]
	40
	2
	1
	0
	1
	4

	Li 2010[39]
	30
	1
	1
	0
	0
	2

	He 2007[40]
	90
	2
	2
	1
	0
	5

	Gao 2018[41]
	90
	2
	1
	2
	1
	6

	Ai 2010[42]
	45
	2
	1
	0
	1
	4

	Dai 2012[43]
	30
	2
	1
	0
	1
	4

	Wang 2010[44]
	40
	2
	1
	1
	0
	4

	Hu 2008[45]
	40
	1
	1
	0
	0
	2

	Wei 2018[46]
	60
	2
	1
	0
	0
	3

	He 2023[47]
	88
	2
	2
	2
	1
	7

	Zhang 2014[48]
	60
	2
	1
	0
	1
	4

	Lang 2017[49]
	100
	2
	1
	0
	1
	4

	Qin 2013[50]
	40
	1
	1
	0
	1
	3

	Fang 2010[51]
	50
	1
	1
	0
	0
	2

	Lu 2011[52]
	27
	2
	1
	0
	0
	3

	Li 2012[53]
	20
	1
	1
	0
	1
	3

	Wu 2017[54]
	100
	2
	1
	0
	1
	4

	Wei 2023[55]
	40
	2
	1
	0
	1
	4


[bookmark: _Hlk145869596][bookmark: _Hlk128827715][bookmark: _GoBack]Supplemental Table 4. Sensitivity analyses of high heterogeneity outcomes.
	Heterogeneity
outcome
	Excluded trials
	PHC 
(n)
	Control
(n)
	Heterogeneity
I2 (%)          P
	Analysis model
	MD
	95% CI
	Overall effect P

	Adults

	cTnI
	Li 2017[23], Gao 2018[41]
	120
	85
	50
	0.07
	IV Fix
	-2.40
	 [-2.88, -1.92]
	＜0.00001

	CK-MB
	Gao 2018[41]
	60
	45
	50
	0.14
	IV Fix
	-36.60
	 [-54.20, -18.99]
	＜0.0001

	IL-6
	Yu 2010[30], Li 2010[39]
	112
	112
	53
	0.06
	IV Fix
	-1.45
	 [-1.52, -1.37]
	＜0.0001

	TNF-α
	Yu 2010[30], Li 2010[39]
	82
	72
	54
	0.06
	IV Fix
	-0.91
	 [-1.42, -0.41]
	0.0003

	Pediatrics

	IL-6
	Zhang 2014[48]
	125
	122
	0
	1
	IV Fix
	-5.45
	 [-6.77, -4.13]
	＜0.00001

	IL-8
	Zhang 2014[48]
	125
	122
	0
	0.88
	IV Fix
	-10.76
	 [-13.20, -8.33]
	＜0.00001

	TNF-α 
	Zhang 2014[48]
	163
	134
	0
	0.74
	IV Fix
	-22.23
	 [-26.26, -18.19]
	＜0.00001


PHC = penehyclidine hydrochloride, MD = mean difference, CI = confidence interval, cTn = cardiac troponin, CK = creatine kinase, IL = interleukin, TNF = tumor necrosis factor

