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Andreasen JJ, Nielsen C. Denmark
Prophylactic tranexamic acid in elective, primary coronary artery bypass surgery using cardiopulmonary bypass. 
Eur J Cardiothorac Surg. 2004; 26: 311‑7.

	
	Regimen

	TXA Group 
	TXA: 1.5g IV bolus at anesthesia induction 
then continuous infusion of 200mg/h for 7.5h (until 1.5 g)

	Placebo Group 
	0.9% saline 



Predicted Tranexamic Acid Plasma Concentration
 
                 [image: ]
Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	21
	86
	62
	87
	CABG (100)                                                         OC; RD; EM (0)
	Ht<25%; SvO2<60%

	Placebo Group 
	23
	83
	64
	83
	CABG (100)                                                         OC; RD; EM (0)
	Ht<25%; SvO2<60%

	 
	Pre-operative
 Hb (g/dL)
	Aspirin 
<7 days (%)
	Clopidogrel
 <7 days (%)
	Duration CPB (h)
	Blood salvaged
	

	TXA Group 
	13.4
	0 
	0 
	1.9
	Intraoperative  na Postoperative Yes   
	

	Placebo Group 
	12.9
	0 
	0 
	1.5
	Intraoperative  na Postoperative Yes
	







Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion      
 n (%)
	Reoperation         n (%)
	Seizure         
n (%)
	

	TXA Group 
	H6: 439 (147)            
H12: 710 (303)
	6 (28)
	1 (5)
	na
	

	Placebo Group 
	H6: 707 (396)          
H12: 997 (719)
	5 (22)
	6 (26)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Armellin G, Casella S, Guzzinati S, Pasini L, Marcassa A, Giron G. Italy 
Tranexamic acid in aortic valve replacement. 
J Cardiothorac Vasc Anesth. 2001; 15: 331‑5.


	
	Regimen

	TXA Group 
	2.5 g of TXA before the skin incision, 
with a further 2.5 g of TXA added to the CPB priming solution

	Placebo Group 
	0.9% saline 



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	150
	50
	66
	69
	OC (100)                                                         CABG;RD;EM (0)
	Hb < 9 g/dL

	Placebo Group 
	150
	64
	66
	72
	OC (100)                                                         CABG;RD;EM (0)
	Hb < 9 g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.6
	13 
	na
	1.75
	Intraoperative  No Postoperative No   
	

	Placebo Group 
	13.5
	7
	na
	1.72
	Intraoperative  No Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion      n (%)
	Reoperation         n (%)
	Seizure  
 n (%)
	

	TXA Group 
	H6: 166 (102)            
	35 (24)#
	4 (2.7)
	na
	

	Placebo Group 
	H6: 313 (199)          
	63 (45)#
	5 (3.3)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; #any allogenic blood transfusion, not only RBC.
______________________________________________________________________________

Armellin G, Vinciguerra A, Bonato R, Pittarello D, Giron GP. Italy
Tranexamic acid in primary CABG surgery: high vs low dose. 
Minerva Anestesiol. 2004; 70: 97–107.

	
	Regimen

	TXA Group 1
	TXA: 30 mg/kg after induction and 30mg/kg at CPB priming

	TXA Group 2
	TXA: 15 mg/kg after heparinization 
followed by an infusion of 1mg/kg up to end of surgery





Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	125
	80
	64
	74
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 9g/dL

	TXA Group 2
	125
	87
	66
	75
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 9g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	13.7
	67 
	14
	1.85
	Intraoperative  No Postoperative No   
	

	TXA Group 2
	13.8
	58
	14
	1.68
	Intraoperative  No Postoperative No   
	



Outcomes	

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 1
	H6: 232 (173)            
	40 (32)
	0 (0)
	na
	

	TXA Group 2
	H6: 251 (149)            
	43 (34)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.

______________________________________________________________________________



Blauhut B, Harringer W, Bettelheim P, Doran JE, Späth P, Lundsgaard-Hansen P. Austria and Switzerland
Comparison of the effects of aprotinin and tranexamic acid on blood loss and related variables after cardiopulmonary bypass. 
J Thorac Cardiovasc Surg. 1994; 108: 1083‑91.


	
	Regimen

	TXA Group 
	TXA: 10 mg/kg IV bolus 30 minutes before incision 
and followed by 1 mg/kg per hour for 10 hours

	Control Group 
	- 



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	16
	81
	63
	79
	CABG (100)                                                         OC; RD; EM (0)
	Ht< 30% 

	Control Group
	14
	79
	63
	81
	CABG (100)                                                         OC; RD; EM (0)
	Ht< 30%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.3
	0 
	na 
	1.22
	Intraoperative na   Postoperative  na
	

	Control Group
	13.6
	0 
	na
	1.23
	Intraoperative na   Postoperative  na
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H24: 403 (201)
	7 (43)
	1 (6)
	na
	

	Control Group
	H24: 453 (194)          
	9 (64)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.
_____________________________________________________________________________

Brown RS, Thwaites BK, Mongan PD. USA
Tranexamic acid is effective in decreasing postoperative bleeding and transfusions in primary coronary artery bypass operations: a double-blind, randomized, placebo-controlled trial. 
Anesth Analg. 1997; 85: 963–70.

	
	Regimen

	TXA Group 1
	pre-CPB: 15 mg/kg after induction of anesthesia and before sternotomy (over 20min) then 1mg/kg/h up to the end of CPB then placebo for 20 min then 1mg/kg/h for 5h

	TXA Group 2
	post-CPB: 0 mg/kg after induction of anesthesia and before sternotomy (over 20min) then 0mg/kg/h up to the end of CPB then 15mg/kg for 20 min then 1mg/kg/h for 5h

	Placebo Group
	saline



Predicted Tranexamic Acid Plasma Concentration 

                 [image: ]


Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	30
	83
	62
	88
	CABG (100)                                                        OC; RD; EM (0)
	Hb < 8g/dL

	TXA Group 2
	31
	80
	62
	87
	CABG (100)                                                        OC; RD; EM (0)
	Hb < 8g/dL

	Placebo Group
	30
	80
	59
	86
	CABG (100)                                                        OC; RD; EM (0)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	13.8
	33
	na
	2.38
	Intraoperative  No Postoperative No   
	

	TXA Group 2
	13.5
	13
	na
	2.41
	Intraoperative  No Postoperative No   
	

	Placebo Group 
	14.0
	23
	na
	2.45
	Intraoperative  No Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H24: 720 (182)            
	8 (27)#
	0 (0)
	na

	TXA Group 2
	H24: 1194 (673)            
	10 (33)#
	1 (3)
	na

	Placebo Group 
	H24: 1354 (584)            
	20 (67)#
	1 (3)
	na


 
CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; #any allogenic blood transfusion, not only RBC.


Casati V, Bellotti F, Gerli C, Franco A, Oppizzi M, Cossolini M, et al. Italy
Tranexamic acid administration after cardiac surgery: a prospective, randomized, double-blind, placebo-controlled study. 
Anesthesiology. 2001; 94: 8–14.

	
	Regimen

	TXA Group 1
	TXA: bolus of 1 g 20 min before sternotomy, followed by a continuous infusion of 400 mg/h until the completion of the operation, with 500 mg injected in the priming of the extracorporeal circuit. Then placebo

	TXA Group 2
	TXA: bolus of 1 g 20 min before sternotomy, followed by a continuous infusion of 400 mg/h until the completion of the operation, with 500 mg injected in the priming of the extracorporeal circuit. Then TXA 1mg/kg/h for 12h

	TXA Group 3
	TXA: bolus of 1 g 20 min before sternotomy, followed by a continuous infusion of 400 mg/h until the completion of the operation, with 500 mg injected in the priming of the extracorporeal circuit. Then TXA 2mg/kg/h for 12h



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	169
	67
	58
	70*
	CABG (60)                                                         OC (55); RD (5); EM (0)
	Hb < 8g/dL 

	TXA Group 2
	171
	60
	59
	72*
	CABG (65)                                                         OC (52); RD (6); EM (0)
	Hb < 8g/dL

	TXA Group 3
	170
	69
	57
	72*
	CABG (69)                                                         OC (49); RD (6); EM (0)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	14.0
	18
	na
	1.80
	Intraoperative Yes   Postoperative  na
	

	TXA Group 2
	13.6
	19
	na
	1.50
	Intraoperative Yes   Postoperative  na
	

	TXA Group 3
	13.9
	18
	na
	1.78
	Intraoperative Yes   Postoperative  na
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H4: 325 (187)
H24: 788 (457)                        
	 41 (24)
	  7 (4)
	na

	TXA Group 2
	H4: 338 (196)
H24: 575 (317)                        
	 59 (34)
	  6 (3)
	na

	TXA Group 3
	H4: 325 (187)
H24: 625 (373)                        
	  41 (24)
	  7 (4)
	na


 
CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed 


Casati V, Sandrelli L, Speziali G, Calori G, Grasso MA, Spagnolo S. Italy 
Hemostatic effects of tranexamic acid in elective thoracic aortic surgery: a prospective, randomized, double-blind, placebo-controlled study. 
J Thorac Cardiovasc Surg. 2002; 123: 1084‑91.

	
	Regimen

	TXA Group 
	TXA bolus of 1g over 20 minutes before skin incision, followed by continuous infusion of 400 mg/h until completion of surgery, and additional 500 mg added to the priming of CPB

	Placebo Group 
	saline solution



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	30
	79
	59
	74
	CABG (17); EM (0)                                                      OC (97); RD (31); 
	Ht <24%; Hb < 8g/dL

	Placebo Group 
	30
	65
	63
	76
	CABG (17); EM (0)                                                       OC (97); RD (24); 
	Ht <24%; Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14
	21 
	na
	2.3
	Intraoperative  Yes Postoperative na   
	

	Placebo Group 
	14
	17
	na 
	2.4
	Intraoperative  Yes Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 190 (112)            H24: 509 (383)
	11(37)
	2 (7)
	na
	

	Placebo Group 
	H4: 307 (84)          
 H24: 749 (295)
	19 (63)
	2 (7)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Casati V, Della Valle P, Benussi S, Franco A, Gerli C, Baili P, et al. Italy
Effects of tranexamic acid on postoperative bleeding and related hematochemical variables in coronary surgery: Comparison between on-pump and off-pump techniques.
J Thorac Cardiovasc Surg. 2004; 128: 83–91.

	
	Regimen

	TXA Group 
	TXA bolus of 1g over 20 minutes before skin incision, followed by continuous infusion of 400 mg/h until completion of surgery, and additional 500 mg added to the priming of CPB

	Placebo Group 
	saline solution





Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	26
	92
	64
	77
	CABG(100);RD(15)                                                      OC; EM (0)
	Ht <24%; Hb < 8g/dL

	Placebo Group 
	25
	84
	60
	77
	CABG(100);RD(12)                                                      OC; EM (0)
	Ht <24%; Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.5
	23 
	na
	1.33
	Intraoperative  Yes Postoperative No   
	

	Placebo Group 
	13.5
	28
	na 
	1.48
	Intraoperative  Yes Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 279 (90)            H24: 559 (221)
	6 (23)
	1 (4)
	na
	

	Placebo Group 
	H4: 404 (187)            H24: 835 (511)
	9 (36)
	3 (12)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 




Chen T-T, Jiandong-Liu null, Wang G, Jiang S-L, Li L-B, Gao C-Q. China
Combined treatment of ulinastatin and tranexamic acid provides beneficial effects by inhibiting inflammatory and fibrinolytic response in patients undergoing heart valve replacement surgery. 
Heart Surg Forum. 2013; 16: E38-47. 

	
	Regimen

	TXA Group 1
	TXA: 15 mg/kg prior to the surgery and then maintained by intravenous infusion of tranexamic acid at a dose of  15 mg/kg per hour until the termination of the surgery.

	TXA Group 2
	TXA: 15 mg/kg prior to the surgery and then maintained by intravenous infusion of tranexamic acid at a dose of  15 mg/kg body weight per hour until the termination of the surgery and ulinastatine (as in placebo group 2)

	Placebo Group 1
	saline

	Placebo Group 2
	Half of ulinastatin at a dose of 1.2 × 104 U/kg prior to the surgery; another half was added into the CPB priming solution



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	30
	40
	50
	58
	OC (100); EM (na);                                                  CABG, RD (0) 
	na

	TXA Group 2
	30
	53
	50
	58
	OC (100); EM (na);                                                  CABG, RD (0) 
	na

	Placebo Group 1
	30
	40
	50
	58
	OC (100); EM (na);                                                  CABG, RD (0) 
	na

	Placebo Group 2
	30
	47
	50
	57
	OC (100); EM (na);                                                  CABG, RD (0) 
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	na
	na
	na
	1.72
	Intraoperative  na Postoperative  na
	

	TXA Group 2
	na
	na
	na
	1.76
	Intraoperative  na Postoperative  na
	

	Placebo Group 1
	na
	na
	na
	1.66
	Intraoperative  na Postoperative  na
	

	Placebo Group 2
	na
	na
	na
	1.70
	Intraoperative  na Postoperative  na
	



Outcomes

	
	Blood Loss 
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation    
n (%)
	Seizure         
n (%)

	TXA Group 1
	H6: 144 (40) 
H12: 208 (55)            
H24: 298 (67)                       
	na
	na
	na

	TXA Group 2
	H6: 153 (60) 
H12: 224 (66)            
H24: 288 (68)                       
	na
	na
	na

	Placebo Group 1
	H6: 243 (69) 
H12: 328 (83)            
H24: 394 (97)                                  
	na
	na
	na

	Placebo Group 2
	H6: 299 (89) 
H12: 312 (112)            
H24: 344 (98)                       
	na
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.




Choudhuri P, Biswas BK. India
Intraoperative use of Epsilon Amino Caproic Acid and Tranexamic Acid in surgeries performed under Cardiopulmonary Bypass: Comparative Study to assess their impact on reopening due to postoperative bleeding. 
Ethiop J Health Sci. 2015; 25: 273–8.

	
	Regimen

	TXA Group 
	TXA 10mg/kg before skin incision, 
followed by continuous infusion of 1mg/kg/h up to 6 hours postoperatively

	Placebo Group 
	0.9% normal saline 



Predicted Tranexamic Acid Plasma Concentration 

                 [image: ]
Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	26
	54
	36
	49
	OC  (100)                                                        CABG; RD; EM(0)
	Ht<25% 

	Placebo Group 
	26
	54
	39
	51
	OC  (100)                                                        CABG; RD; EM(0)
	Ht<25%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	0 
	0
	1.25
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	0 
	0
	1.26
	Intraoperative  na Postoperative na   
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	na
	na
	2 (8)
	na
	

	Placebo Group 
	na
	na
	3 (12)
	na
	


CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Coffey A, Pittmam J, Halbrook H, Fehrenbacher J, Beckman D, Hormuth D. USA
The use of tranexamic acid to reduce postoperative bleeding following cardiac surgery: a double-blind randomized trial. 
Am Surg. 1995; 61: 566–8.

	
	Regimen

	TXA Group 
	TXA: 10mg/kg over 30 minutes at the time of skin incision 
followed by continuous infusion of 1mg/kg/h over 12 hours.

	Placebo Group 
	saline infusion



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	16
	31
	64
	68*
	CABG (100); RD (12); OC,EM (0)
	na

	Placebo Group 
	14
	36
	65
	67*
	CABG (86); RD (21);OC(14);EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na 
	na
	1.91*
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	na
	na 
	1.93*
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 382 (264)            H12: 502 (280)
H24: 711 (384)            
	9 (56)#
	na
	na
	

	Placebo Group 
	H6: 594 (367)            H12: 848 (531)
H24: 1160 (629)            
	8 (57)#
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed; #any allogenic blood transfusion, not only RBC.



Corbeau JJ, Monrigal JP, Jacob JP, Cottineau C, Moreau X, Bukowski JG, et al. France 
Comparison of effects of aprotinin and tranexamic acid on blood loss in heart surgery. 
Ann Fr Anesth Reanim. 1995; 14: 154–61.

	
	Regimen

	TXA Group 
	TXA bolus of 15mg/kg between injection of heparin and beginning of CPB, 
and 15mg/kg after protamine injection 

	Control Group 
	- 





Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	41
	63
	62
	72
	CABG (54)                                                         OC(46); RD,EM(0)
	Ht < 30% 

	Control Group
	20
	80
	63
	74
	CABG (50)                                                         OC(50); RD,EM(0)
	Ht < 30%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.4
	0 
	0
	1.4
	Intraoperative  Yes Postoperative na   
	

	Control Group
	13.4
	0 
	0  
	1.6
	Intraoperative  Yes Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 464 (236)            H8: 576 (269)
H18: 766 (304)            H37: 1015 (409)
	15 (37)
	na
	na
	

	Control Group
	H4: 711 (357)            H8: 841 (380)
H18: 1083 (452)            H41: 1416 (559)
	12 (60)
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Demeyere R, Bosteels A, Arnout J. Belgium
Comparison of the effects of tranexamic acid, aprotinin and placebo on blood conservation, fibrinolysis and platelet function with extensive heart surgery. 
Critical Care. 2006; 10(Suppl 1): P160.

	
	Regimen

	TXA Group 
	TXA: 100 mg/kg IV bolus, 
then continuous infusion of 1mg/kg/h infusion rate (up to the end of surgery*)

	Placebo Group 
	 saline infusion



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	20
	na
	na
	87*
	CABG , OC (100); RD , EM (0)
	na

	Placebo Group 
	20
	na
	na
	88*
	CABG , OC (100); RD , EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	na
	2.00*
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	na
	na 
	1.73*
	Intraoperative  na Postoperative na   
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	na
	na
	0 (0)
	na
	

	Placebo Group 
	na
	na
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. *imputed 


Diprose P, Herbertson MJ, O’Shaughnessy D, Deakin CD, Gill RS. United Kingdom
Reducing allogeneic transfusion in cardiac surgery: a randomized double-blind placebo-controlled trial of antifibrinolytic therapies used in addition to intra-operative cell salvage. 
Br J Anaesth. 2005; 94: 271–8.

	
	Regimen

	TXA Group 
	TXA: 5g IV in 200 ml (as an IV bolus at the start of surgery)

	Placebo Group 
	normal saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	62
	82
	65
	82
	CABG (73)                                                         OC(27); RD,EM (0)
	Hb<8.5g/dL  

	Placebo Group 
	61
	86
	65
	81
	CABG (73)                                                         OC(27); RD,EM (0)
	Hb<8.5g/dL  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.3
	33.3 
	na
	1.28
	Intraoperative  Yes Postoperative No   
	

	Placebo Group 
	14.2
	28.3
	na 
	1.06
	Intraoperative  Yes Postoperative No   
	



Outcomes
	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 170 (147)            H24: 510 (349)
	22 (35)
	5 (8)
	na
	

	Placebo Group 
	H4: 350 (314)            H24: 860 (577)
	27 (44)
	7 (11)
	na
	


CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Dryden PJ, O’Connor JP, Jamieson WR, Reid I, Ansley D, Sadeghi H, et al. Canada
Tranexamic acid reduces blood loss and transfusion in reoperative cardiac surgery. 
Can J Anaesth. 1997; 44: 934-41.

	
	Regimen

	TXA Group 
	TXA: 10g IV bolus after anesthesia induction over 30 min prior to skin incision

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	22
	41
	63
	65
	CABG , EM (0)                                                         OC; RD (100)
	Ht<24%; Hb<8g/dL

	Placebo Group 
	19
	42
	61
	64
	CABG , EM (0)                                                         OC; RD (100)
	Ht<24%; Hb<8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.2
	0 
	na
	2.50
	Intraoperative  No Postoperative Yes   
	

	Placebo Group 
	12.8
	0 
	na 
	2.96
	Intraoperative  No Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	No timing: 563 (217)
	na
	0 (0)
	na
	

	Placebo Group 
	No timing: 1071 (715)
	na
	2 (10)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.




Du Y, Xu J, Wang G, Shi J, Yang L, Shi S, et al. China
Comparison of Two Tranexamic Acid Dose Regimens in Patients Undergoing Cardiac Valve Surgery.
Journal of Cardiothoracic and Vascular Anesthesia 2014; 28: 1233‑7.

	
	Regimen

	TXA high dose 
	TXA loading dose 30 mg/kg, maintenance dose 16 mg/kg/h, 
and a CPB prime dose of 2mg/kg

	TXA low dose 
	TXA loading dose 10 mg/kg, maintenance dose 2 mg/kg/h, 
and a CPB prime dose of 40mg 



Predicted Tranexamic Acid Plasma Concentration
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA high dose 
	87
	45.9
	51
	62
	CABG (5.7)                                                         OC (100)
RD; EM (0)
	Ht<27% or Hb<9g/dL

	TXA low dose 
	88
	51.1
	51
	64
	CABG (9)                                                         OC (100) 
RD; EM (0)
	Ht<27% or Hb<9g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA high dose 
	13.9
	0
	0
	1.7
	Postoperative No   Intraoperative  Yes
	

	TXA low dose 
	14.3
	0
	0
	1.7
	Postoperative No   Intraoperative Yes
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA high dose 
	H6: 277 (160)            H24: 573 (271)
	44 (50.6)
	1 (1.1)
	1 (1.1)
	na

	TXA low dose 
	H6: 328 (192)          H24: 613 (280)
	48 (54.5)
	2 (2.3)
	1 (1.1)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available


Esfandiari BR, Bistgani MM, Kabiri M. Iran
Low dose tranexamic acid effect on post-coronary artery bypass grafting bleeding. 
Asian Cardiovasc Thorac Ann. 2013; 21: 669-74.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg added to the priming solution 
and a bolus dose of 1 mg/kg after weaning from CPB

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	75
	na
	54
	69*
	CABG (100)                                                         OC; RD; EM (0)
	Ht<24%; Hb<8g/dL

	Placebo Group 
	75
	na
	55
	72*
	CABG (100)                                                         OC; RD; EM (0)
	Ht<24%; Hb<8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	0
	1.55*
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	na 
	0
	1.43*
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 110 (53*)            H12: 235 (114*)
H24: 410 (199*)            H48: 432 (210)
	22 (29)#
	1 (1.5)
	na
	

	Placebo Group 
	H6: 235 (85*)            H12: 418 (151*)
H24: 590 (213*)            H48: 649 (235)
	43 (57)#
	1 (1.5)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed; #any allogenic blood transfusion, not only RBC.


Fakher-e-Fayaz, Iftikhar Ahmed, Hana Khurshid. Pakistan
Comparison of different doses of tranexamic acid on post-operative bleeding in patients of CABG surgery 
Pak Armed Forces Med J 2014; 1(1): S13-18.

	
	Regimen

	TXA Group 1
	TXA: 10 mg/kg over 20 minutes just after reversal of heparin 
followed by 10 mg/kg/h as IV infusion for first six hours postoperatively

	TXA Group 2
	TXA: 20 mg/kg over 20 minutes just after reversal of heparin 
followed by 15 mg/kg/h as IV infusion for first six hours postoperatively

	TXA Group 3
	TXA: 30 mg/kg over 20 minutes just after reversal of heparin 
followed by 20 mg/kg/h as IV infusion for first six hours postoperatively

	Placebo Group 
	-
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	28
	86
	55
	73
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 26%  

	TXA Group 2
	32
	84
	56
	72
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 26%  

	TXA Group 3
	30
	90
	54
	74
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 26%  

	TXA Group 
	32
	91
	56
	69
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 26%  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	13.0
	0
	na
	1.98
	Intraoperative  No Postoperative  No
	

	TXA Group 2
	13.4
	0
	na
	1.43
	Intraoperative  No Postoperative  No
	

	TXA Group 3
	13.7
	0
	na
	1.52
	Intraoperative  No Postoperative  No
	

	Placebo Group 
	13.6
	0
	na
	1.8
	Intraoperative  No Postoperative  No
	





Outcomes

	
	Blood Loss 
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation    
n (%)
	Seizure         
n (%)

	TXA Group 1
	H6: 327 (213)      
H24: 644 (370)      
	na
	na
	na

	TXA Group 2
	H6: 155 (355)      
H24: 294 (95)      
	na
	na
	na

	TXA Group 3
	H6: 158 (343)      
H24: 295 (122)      
	na
	na
	na

	Placebo Group 
	H6: 263 (187)      
H24: 671 (557)      
	na
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Faraoni D, Cacheux C, Van Aelbrouck C, Ickx BE, Barvais L, Levy JH. Belgium
Effect of two doses of tranexamic acid on fibrinolysis evaluated by thromboelastography during cardiac surgery: a randomised, controlled study.
Eur J Anaesthesiol 2014; 31: 491‑8.

	
	Regimen

	TXA high dose 
	TXA bolus of 30mg/kg after intubation 
followed by a continuous infusion of 16mg/kg/h until the end of CPB

	TXA low dose
	TXA bolus of 5mg/kg after intubation 
followed by a continuous infusion of 5mg/kg/h until the end of CPB

	Placebo Group
	Sodium chloride



Predicted Tranexamic Acid Plasma Concentration 

[image: ]

Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA high dose 
	12
	66.7
	71
	73
	CABG (42)                                                         OC (83)
RD, EM (0)
	Hb<8.5g/dL

	TXA low dose
	11
	66.7
	61
	81
	CABG (73)
OC (36)
RD, EM (0)
	Hb<8.5g/dL

	Placebo Group
	10
	66.7
	61
	78
	CABG (70)                                                         OC (50)
RD, EM (0)
	Hb<8.5g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA high dose 
	13
	 na
	na
	1.6
	Postoperative No   Intraoperative No
	

	TXA low dose
	14
	na
	na
	1.9
	Postoperative No   Intraoperative No
	

	Placebo Group
	14
	na
	na
	2.1
	Postoperative No   Intraoperative No
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure n (%)

	TXA high dose 
	H24: 772 (492)
	5 (41.7)
	0 (0)
	0 (0)

	TXA low dose
	H24: 790 (744)
	5 (45.5)
	0 (0)
	0 (0)

	Placebo Group
	H24: 720 (518)
	3 (30)
	0 (0)
	0 (0)



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available


Ghaffari Nejad MH, Baharestani B, Esfandiari R, Hashemi J, Panahipoor A. Iran
Evaluation and Comparison of Using Low-Dose Aprotinin and Tranexamic Acid in CABG: a Double Blind Randomized Clinical Trial. 
J Tehran Heart Cent. 2012; 7(1): 15–8.

	
	Regimen

	TXA Group 
	TXA: 1 g added to the pump prime solution 
and another 1 g was used intravenously after the discontinuation of the pump

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	50
	82
	55
	74*
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30% 

	Placebo Group 
	50
	70
	54
	72*
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	0
	1.43*
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	na
	0
	1.29*
	Intraoperative  na Postoperative na   
	



Outcomes
	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 115 (89)            
H12: 219 (120)
H24: 356 (179)            
H48: 433 (210)
	na
	1 (2)
	na
	

	Placebo Group 
	H6: 240 (183)            
H12: 393 (280)
H24: 541 (347)            
H48: 649 (365)
	na
	3 (6)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *: imputed 

Greiff G, Stenseth R, Wahba A, Videm V, Lydersen S, Irgens W, et al. Norway
Tranexamic acid reduces blood transfusions in elderly patients undergoing combined aortic valve and coronary artery bypass graft surgery: a randomized controlled trial.
J Cardiothorac Vasc Anesth 2012; 26: 232‑8.

	
	Regimen

	TXA Group 
	TXA bolus of 10mg/kg before skin incision 
followed by an infusion of 1mg/kg/h until the end of surgery

	Placebo Group
	corresponding volume of 0.9% sodium chloride
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	30
	60
	77
	75
	CABG, OC (100) RD, EM (0)
	Ht < 28%
Hb < 9.3

	Placebo Group
	33
	57.6
	77
	75
	CABG, OC (100) RD, EM (0)
	Ht < 28%
Hb < 9.3

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	12.9
	 100
	0
	1.7
	Postoperative No   Intraoperative No
	

	Placebo Group
	12.8
	100
	0
	2.1
	Postoperative No   Intraoperative No
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure n (%)

	TXA Group 
	H16: 1060 (881)
	27 (90)
	6 (20)
	0 (0)

	Placebo Group
	H16: 1119 (847)
	31 (94)
	9 (27.3)
	0 (0)



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available


Hardy JF, Bélisle S, Dupont C, Harel F, Robitaille D, Roy M, et al. Canada
Prophylactic tranexamic acid and epsilon-aminocaproic acid for primary myocardial revascularization. 
Ann Thorac Surg. 1998; 65: 371-6.

	
	Regimen

	TXA Group 
	TXA: 10g IV bolus over 20 minutes before sternotomy

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	43
	60
	na
	82*
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8g/dL 

	Placebo Group 
	45
	84
	na
	88*
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	na
	1.1
	Intraoperative  No Postoperative No   
	

	Placebo Group 
	na
	na
	na 
	1.3
	Intraoperative  No Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	No timing: 888 (612)
	28 (65)
	3 (7)
	na
	

	Placebo Group 
	No timing: 1119 (667)
	27 (60)
	1 (2)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed 


Horrow JC, Hlavacek J, Strong MD, Collier W, Brodsky I, Goldman SM, et al. USA
Prophylactic tranexamic acid decreases bleeding after cardiac operations. 
J Thorac Cardiovasc Surg. 1990; 99: 70-4.

	
	Regimen

	TXA Group 
	TXA: 10mg/kg over 20 minutes then 1mg/kg/h during 10hours

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	na
	na
	66
	73
	CABG (78);OC (33) RD,EM (0)
	na

	Placebo Group 
	na
	na
	62
	81
	CABG (95);OC (10) RD,EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	0 
	na
	1.65
	Intraoperative  na Postoperative Yes   
	

	Placebo Group 
	na
	0 
	na 
	1.78
	Intraoperative  na Postoperative Yes   
	




Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H12: 496 (228)
	na
	na
	na
	

	Placebo Group 
	H12: 750 (314)
	na
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Horrow JC, Van Riper DF, Strong MD, Brodsky I, Parmet JL. USA
Hemostatic effects of tranexamic acid and desmopressin during cardiac surgery. 
Circulation. 1991; 84: 2063–70.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg over 30 minutes after induction but before skin incision 
followed by a 12 hours infusion of 1 mg/kg/h

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	38
	na
	65
	80
	CABG (75); EM (0)                                                      OC (30); RD (3); 
	na

	Placebo Group 
	45
	na
	64
	77
	CABG (86); EM (0)                                                     OC (18); RD (11); 
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	12
	na
	na
	1.45
	Intraoperative  No Postoperative Yes   
	

	Placebo Group 
	12.4
	na
	na 
	1.63
	Intraoperative  No Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H12: 381 (225)
	12 (36)
	1 (3)
	na
	

	Placebo Group 
	H12: 512 (245)
	16 (36)
	1 (2)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Horrow JC, Van Riper DF, Strong MD, Grunewald KE, Parmet JL. USA
The dose-response relationship of tranexamic acid. 
Anesthesiology. 1995; 82: 383–92.

	
	Regimen

	TXA Group 1
	TXA: 2.5 mg/kg over 30 minutes induction of anesthesia but before skin incision  followed by a 12 hour infusion of 0.25 mg/kg/h

	TXA Group 2
	TXA: 5 mg/kg over 30 minutes induction of anesthesia but before skin incision  
followed by a 12 hour infusion of 0.5 mg/kg/h

	TXA Group 3
	TXA: 10 mg/kg over 30 minutes induction of anesthesia but before skin incision  followed by a 12 hour infusion of 1 mg/kg/h

	TXA Group 4
	TXA: 20 mg/kg over 30 minutes induction of anesthesia but before skin incision  followed by a 12 hour infusion of  2 mg/kg/h

	TXA Group 5
	TXA: 40 mg/kg over 30 minutes induction of anesthesia but before skin incision  followed by a 12 hour infusion of 4 mg/kg/h

	Placebo Group 
	saline
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	26
	69
	67
	79
	CABG (na); EM (0)                                                      OC(29); RD (4)  
	na

	TXA Group 2
	22
	86
	61
	81
	CABG (na); EM (0)                                                      OC(14); RD (14)  
	na

	TXA Group 3
	22
	82
	66
	79
	CABG (na); EM (0)                                                      OC(29); RD (29)  
	na

	TXA Group 4
	27
	81
	63
	84
	CABG (na); EM (0)                                                      OC(26); RD (11)  
	na

	TXA Group 5
	29
	78
	65
	80
	CABG (na); EM (0)                                                      OC(11); RD (11)  
	na

	Placebo Group 
	28
	82
	63
	83
	CABG (na); EM (0)                                                      OC(15); RD (11)  
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	12.4
	52
	na
	1.42
	Intraoperative No   Postoperative Yes   
	

	TXA Group 2
	12.7
	41
	na
	1.55
	Intraoperative No   Postoperative Yes   
	

	TXA Group 3
	12.4
	38
	na
	1.58
	Intraoperative No   Postoperative Yes   
	

	TXA Group 4
	12.7
	52
	na
	1.62
	Intraoperative No   Postoperative Yes   
	

	TXA Group 5
	12.4
	59
	na
	1.57
	Intraoperative No   Postoperative Yes   
	

	Placebo Group 
	12.4
	52
	na
	1.28
	Intraoperative No   Postoperative Yes   
	


Outcomes
	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation    
n (%)
	Seizure        
 n (%)

	TXA Group 1
	H12: 576 (318)            
	9 (35)
	na
	na

	TXA Group 2
	H12: 441 (244)            
	8 (36)
	na
	na

	TXA Group 3
	H12: 418 (234)            
	6 (27)
	na
	na

	TXA Group 4
	H12: 391 (212)            
	7 (26)
	na
	na

	TXA Group 5
	H12: 421 (231)            
	7 (24)
	na
	na

	Placebo Group 
	H12: 629 (345)            
	7 (25)
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Jimenez JJ, Iribarren JL, Lorente L, Rodriguez JM, Hernandez D, Nassar I, et al. Spain
Tranexamic acid attenuates inflammatory response in cardiopulmonary bypass surgery through blockade of fibrinolysis: a case control study followed by a randomized double-blind controlled trial. 
Crit Care. 2007; 11: R117.

	
	Regimen

	TXA Group 
	TXA: 2 g pre-CPB and 2g post-CPB after protamine administration

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	24
	50
	66
	73
	CABG (62); EM (0)                                                      OC (46); RD(4) 
	Hb < 8g/dL 

	Placebo Group 
	26
	58
	67
	75
	CABG (61); EM (0)                                                      OC (54); RD(15)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.1
	0 
	0
	1.53
	Intraoperative  Yes Postoperative No  
	

	Placebo Group 
	13.6
	0 
	0
	1.36
	Intraoperative  Yes Postoperative No  
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H24: 464 (369)
	9 (37)
	0 (0)
	na
	

	Placebo Group 
	H24: 1037 (659)
	19 (73)
	1 (4)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Jiménez JJ, Iribarren JL, Brouard M, Hernández D, Palmero S, Jiménez A, et al. Spain
Safety and effectiveness of two treatment regimes with tranexamic acid to minimize inflammatory response in elective cardiopulmonary bypass patients: a randomized double-blind, dose-dependent, phase IV clinical trial.
J Cardiothorac Surg 2011; 6:138

	
	Regimen

	TXA group 1
	Patients received TXA 40 mg/Kg before and after CPB

	TXA group 2
	Patients received TXA 40 mg/Kg before and placebo after CPB
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA group 1
	80
	61.3
	na
	73*
	CABG (57.5)                                                         OC (51.2); RD (3.8); EM (0)
	Hb<8g/dL

	TXA group 2
	80
	67.5
	na
	77*
	CABG (67.5)                                                         OC (43.7); RD (5); EM (0)
	Hb<8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA group 1
	13.4
	8.8
	na 
	1.4
	Postoperative No   Intraoperative Yes
	

	TXA group 2
	14.4
	11.3
	 na
	1.5
	Postoperative No   Intraoperative Yes
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA group 1
	H4: 263 (187)            H24: 671 (557)
	22 (27.5)
	2 (2.5)
	2 (2.5)
	Diagnosis based on clinical observation 

	TXA group 2
	H4: 366 (383)          H24: 826 (557)
	28 (35)
	5 (6.3)
	0 (0)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.

Karski JM, Teasdale SJ, Norman P, Carroll J, VanKessel K, Wong P, et al. Canada
Prevention of bleeding after cardiopulmonary bypass with high-dose tranexamic acid. Double-blind, randomized clinical trial. 
Thorac Cardiovasc Surg. 1995; 110: 835-42.

	
	Regimen

	TXA Group 1
	TXA: 10g after anaesthesia as an iv bolus over 20 minutes

	TXA Group 2
	TXA: 10g after anaesthesia as an iv bolus over 20 minutes then 2g/h for 5 hours

	Placebo Group
	0.9% saline
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	50
	na
	59
	79
	CABG (71)                                                         OC (32); RD (12); EM (0)
	Ht < 20% 

	TXA Group 2
	50
	na
	63
	80
	CABG (80)                                                         OC (26); RD (24); EM (0)
	Ht < 20%

	Placebo Group
	50
	na
	58
	80
	CABG (83)                                                         OC (27); RD (23); EM (0)
	Ht < 20%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	14.2
	63
	na
	1.65
	Intraoperative Yes   Postoperative  Yes
	

	TXA Group 2
	14.4
	64
	na
	1.65
	Intraoperative Yes   Postoperative  Yes
	

	Placebo Group 
	14.9
	71
	na
	1.55
	Intraoperative Yes   Postoperative  Yes
	



Outcomes

	
	Blood Loss 
 Mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H6: 228 (245) 
H24: 644 (518)           
	na
	  1 (2)
	na

	TXA Group 2
	H6: 210 (276) 
H24: 609 (573)           
	 na
	  0 (0)
	na

	Placebo Group 
	H6: 452 (409) 
H24: 984 (748)           
	na
	  2 (4)
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Karski JM, Dowd NP, Joiner R, Carroll J, Peniston C, Bailey K, et al. Canada
The effect of three different doses of tranexamic acid on blood loss after cardiac surgery with mild systemic hypothermia (32 degrees C). 
J Cardiothorac Vasc Anesth. 1998; 12: 642–6.

	
	Regimen

	TXA Group 1
	TXA: 50 mg/kg over 20 minutes after anesthesia but before CPB

	TXA Group 2
	TXA: 100 mg/kg over 20 minutes after anesthesia but before CPB

	TXA Group 3
	TXA: 150 mg/kg over 20 minutes after anesthesia but before CPB
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	50
	78
	59
	84
	CABG (86)                                                         OC (14); RD; 
EM (0)
	Ht < 20%  

	TXA Group 2
	50
	86
	59
	80
	CABG (86)                                                         OC (14); RD; 
EM (0)
	Ht < 20%  

	TXA Group 3
	50
	74
	62
	84
	CABG (84)                                                         OC (16); RD; 
EM (0)
	Ht < 20%  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	14.7
	0
	na
	1.45
	Intraoperative Yes   Postoperative  Yes
	

	TXA Group 2
	14.7
	0
	na
	1.38
	Intraoperative Yes   Postoperative  Yes
	

	TXA Group 3
	14.1
	0
	na
	1.37
	Intraoperative Yes   Postoperative  Yes
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H6: 219 (141)
H12: 338 (195)
H24: 566 (328)                        
	 7 (14)
	 0 (0)
	na

	TXA Group 2
	H6: 161 (108)
H12: 280 (159)
H24: 486 (299)                        
	 4 (8)
	0 (0)
	na

	TXA Group 3
	H6: 159 (105)
H12: 266 (148)
H24: 453 (256)                        
	 11 (22)
	0 (0)
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Karski J, Djaiani G, Carroll J, Iwanochko M, Seneviratne P, Liu P, et al. Canada
Tranexamic acid and early saphenous vein graft patency in conventional coronary artery bypass graft surgery: a prospective randomized controlled clinical trial. 
J Thorac Cardiovasc Surg. 2005; 130: 309-14.

	
	Regimen

	TXA Group 
	TXA: 100 mg/kg over 20 min after anesthesia

	Placebo Group 
	5% dextrose 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	147
	87
	60
	80
	CABG (100)                                                         OC; RD; EM (0)
	na

	Placebo Group 
	165
	89
	60
	82
	CABG (100)                                                         OC; RD; EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.1
	81
	na
	1.35
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	14.3
	82
	na 
	1.37
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 208 (120)            
H12: 325 (182)
H24: 527 (273)
	24 (16)
	na
	na
	

	Placebo Group 
	H6: 379 (277)            
H12: 479 (322)
H24: 793 (407)
	41 (25)
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 


Katoh J, Tsuchiya K, Sato W, Nakajima M, Iida Y. Japan
Additional postbypass administration of tranexamic acid reduces blood loss after cardiac operations. 
J Thorac Cardiovasc Surg. 1997; 113: 802–4.

	
	Regimen

	TXA Group 1
	TXA: 100 mg/kg, intravenously, over 20 minutes soon after induction of anesthesia 
and before CPB

	TXA Group 2
	TXA: 100 mg/kg, intravenously, over 20 minutes soon after induction of anesthesia 
and before CPB plus 50 mg/kg over 20 minutes starting at the end of CPB

	Control Group
	-
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	31
	71
	64
	59
	CABG (74)                                                         OC (32); RD (na); EM (0)
	Hb<7.5g/dL 

	TXA Group 2
	31
	68
	63
	60
	CABG (68)                                                         OC (35); RD (na); EM (0)
	Hb<7.5g/dL

	Control Group
	31
	71
	65
	62
	CABG (68)                                                         OC (39); RD (na); EM (0)
	Hb<7.5g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	13.4
	na
	na
	1.33
	Intraoperative na   Postoperative  na
	

	TXA Group 2
	13.5
	na
	na
	1.32
	Intraoperative na   Postoperative  na
	

	Control Group
	13.1
	na
	na
	1.28
	Intraoperative na   Postoperative  na
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H6: 126 (75)
H4: 268 (104)                        
	 4 (13)
	na
	na

	TXA Group 2
	H6: 89 (24)
H4: 214 (42)                        
	 3 (10)
	na
	na

	Control Group
	H6: 208 (170)
H4: 392 (306)                        
	 10 (32)
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Katsaros D, Petricevic M, Snow NJ, Woodhall DD, Van Bergen R. USA
Tranexamic acid reduces postbypass blood use: a double-blinded, prospective, randomized study of 210 patients. 
The Annals of Thoracic Surgery. 1996; 61: 1131–1135.

	
	Regimen

	TXA Group 
	TXA: 10 g iv over 20 minutes  after induction of anesthesia and before CPB

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	105
	65
	65
	83
	CABG (94);OC (6) RD(7); EM (0)
	Hb < 7g/dL 

	Placebo Group 
	106
	75
	63
	81
	CABG (89);OC (11) RD(5); EM (0)
	Hb < 7g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.6
	na
	na
	1.42
	Intraoperative  na Postoperative Yes   
	

	Placebo Group 
	13.5
	na
	na 
	1.40
	Intraoperative  na Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H8: 268 (163)  
H16: 393 (220*)          H24: 474 (245)
	11 (10)
	1 (1)
	na
	

	Placebo Group 
	H8: 571 (381)  
H16: 789 (489*)          H24: 906 (525)
	27 (25)
	5 (5)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.



Kimenai DM, Gerritse BM, Lucas C, Rosseel PM, Bentala M, van Hattum P, et al. Netherlands
Effectiveness of pericardial lavage with or without tranexamic acid in cardiac surgery patients receiving intravenous tranexamic acid: a randomized controlled trial.
Eur J Cardiothorac Surg 2016; 50: 1124‑31.

	
	Regimen

	TXA + topical placebo 
	2g of TXA intravenously before sternal incision and 2g after CPB 
and pericardial lavage with saline

	TXA + control group
	2g of TXA intravenously before sternal incision and 2g after CPB 
and no pericardial lavage
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA 
+ topical placebo 
	249
	82
	68
	85
	CABG (77)                                                         OC (42) RD (18); EM (0)
	Hb<6.5-9.5g/dL

	TXA
 + control group
	245
	72
	68
	84
	CABG (74)                                                   OC (40); RD (18); EM (0)
	Hb<6.5-9.5g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA 
+ topical placebo 
	14
	na
	na
	1.47
	Intraoperative Yes   Postoperative na
	

	TXA
 + control group
	13.8
	na
	na
	1.38
	Intraoperative Yes   Postoperative na
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA 
+ topical placebo 
	H12: 313 (172)
	94 (38)#
	7 (2.5)
	1 (0.4)
	na

	TXA
 + control group
	H12: 313 (194)
	97 (40)#
	17 (6)
	0 (0)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; #any allogenic blood transfusion, not only RBC.


Kojima T, Gando S, Morimoto Y, Mashio H, Goda Y, Kawahigashi H, et al. Japan
Systematic elucidation of effects of tranexamic acid on fibrinolysis and bleeding during and after cardiopulmonary bypass surgery. 
Thromb Res. 2001; 104: 301–7.

	
	Regimen

	TXA Group 
	TXA: 100 mg/kg after anesthesia over 30 min before skin incision

	Placebo Group 
	 saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	11
	55
	56
	58
	CABG (55);OC (45) RD , EM (0)
	na

	Placebo Group 
	11
	72
	60
	65
	CABG (73);OC (27) RD , EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	na
	1.83
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	na
	na 
	2.26
	Intraoperative  na Postoperative na   
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	   H24: 277 (134*)
	na
	na
	na
	

	Placebo Group 
	H24: 442 (213*)
	na
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed. 


Kuitunen A, Hiippala S, Vahtera E, Rasi V, Salmenperä M. Finland
The effects of aprotinin and tranexamic acid on thrombin generation and fibrinolytic response after cardiac surgery. 
Acta Anaesthesiol Scand. 2005; 49: 1272-9.

	
	Regimen

	TXA Group 
	TXA: 15 mg/kg after the induction anesthesia, followed by an infusion of 15 mg/kg until the end of surgery, and 15 mg/kg was added in the prime of the CPB circuit.

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	20
	na
	63
	83
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30% 

	Placebo Group 
	20
	na
	65
	83
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.8
	0 
	0
	1.60
	Intraoperative  Yes Postoperative na   
	

	Placebo Group 
	13.7
	0 
	0
	1.63
	Intraoperative  Yes Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 461 (183)            H16: 802 (215)
	na
	1 (5)
	na
	

	Placebo Group 
	H6: 606 (250)          H16: 995 (282)
	na
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Kuitunen AH, Suojaranta-Ylinen RT, Kukkonen SI, Niemi TT. Finland
Tranexamic acid does not correct the haemostatic impairment caused by hydroxyethyl starch (200 kDa/0.5) after cardiac surgery. 
Blood Coagul Fibrinolysis. 2006; 17: 639-45.

	
	Regimen

	TXA Group 
	TXA: 1 g after administration of 15 ml/kg of 6% HES in immediate postoperative period


	Placebo Group 
	saline after administration of 15 ml/kg of 6% HES in immediate postoperative period
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	15
	80
	57
	83
	CABG (53);OC(53) RD; EM (0)
	Ht < 8g/dL 

	Placebo Group 
	15
	73
	61
	89
	CABG (40);OC(67) RD; EM (0)
	Ht < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	0 
	0
	1.63
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	0 
	0
	1.67
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H0: 154 (50)            
H2: 281 (99)
H4: 472 (180)
No timing: 1008 (251)
	5 (33)
	1 (7)
	na
	

	Placebo Group 
	H0: 228 (160)            
H2: 397 (216)
H4: 616 (343)
No timing: 1081 (654)
	6 (40)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.

Lambert W, Brisebois FJ, Wharton TJ, Carrier RC, Boyle D, Rowe BH. Canada
The effectiveness of low dose tranexamic acid in primary cardiac surgery. 
Can J Anaesth. 1998; 45: 571–4.

	
	Regimen

	TXA Group 1
	TXA: 20 mg/kg over 30 minutes after induction

	TXA Group 2
	TXA: 50 mg/kg over 30 minutes after induction

	TXA Group 3
	TXA: 100 mg/kg over 30 minutes after induction
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	75
	na
	na
	72*
	CABG, EM,                                                     OC (na); RD (0)
	na

	TXA Group 2
	75
	na
	na
	78*
	CABG, EM,                                                     OC (na); RD (0)
	na

	TXA Group 3
	75
	na
	na
	78*
	CABG, EM,                                                     OC (na); RD (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	na
	na
	na
	1.22*
	Intraoperative na   Postoperative  na
	

	TXA Group 2
	na
	na
	na
	1.54*
	Intraoperative na   Postoperative  na
	

	TXA Group 3
	na
	na
	na
	1.71*
	Intraoperative na   Postoperative  na
	


Outcomes

	
	Blood Loss 
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H12: 322 (173)   
H24: 543 (223)         
	 4 (5)
	na
	na

	TXA Group 2
	H12: 316 (163)   
H24: 544 (231)         
	  4 (5)
	na
	na

	TXA Group 3
	H12: 275 (171)   
H24: 458 (210)         
	  7 (9)
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.


Later AFL, Maas JJ, Engbers FHM, Versteegh MIM, Bruggemans EF, Dion RAE, et al. Netherlands
Tranexamic acid and aprotinin in low- and intermediate-risk cardiac surgery: a non-sponsored, double-blind, randomised, placebo-controlled trial. 
Eur J Cardiothorac Surg. 2009; 36: 322–9.

	
	Regimen

	TXA Group 
	TXA: 1 g loading dose, 500 mg added to priming solution, 
and a continuous infusion of 400 mg/h

	Placebo Group 
	0.9% saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	108
	68
	64
	75*
	CABG (70);OC(69) RD , EM (0)
	Hb<8.7g/dL 

	Placebo Group 
	114
	60
	65
	73*
	CABG (73);OC(65) RD , EM (0)
	Hb<8.7g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.4
	0 
	0
	2.65
	Intraoperative  Yes Postoperative No   
	

	Placebo Group 
	14.1
	0 
	0  
	2.53
	Intraoperative  Yes Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	No timing: 760 (400
	57 (53)
	14 (13)
	na
	

	Placebo Group 
	No timing: 860 (548)
	73 (64)
	14 (12)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.



Maddali MM, Rajakumar MC. Oman
Tranexamic acid and primary coronary artery bypass surgery: a prospective study. 
Asian Cardiovasc Thorac Ann. 2007; 15: 313-9.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg before skin incision, followed by continuous infusion of 1 mg/kg/h until commencement of protamine reversal after separation from CPB

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	111
	72
	57
	66
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8g/dL 

	Placebo Group 
	111
	65
	58
	65
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.4
	0 
	0
	1.68
	Intraoperative No Postoperative No   
	

	Placebo Group 
	13.1
	0 
	0
	1.63
	Intraoperative No Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H39: 633 (183)            
	na
	3 (3)
	na
	

	Placebo Group 
	H35.8: 981 (267)          
	na
	3 (3)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.




Mansouri M, Attary M, Bagheri K, Massoumi G, Ghavami B. Iran
Comparative evaluation of the effects of tranexamic acid and low-dose aprotinin on post-valvular heart surgery bleeding and allogenic transfusion.
Interact Cardiovasc Thorac Surg 2012; 15: 23‑7.

	
	Regimen

	TXA Group 
	TXA bolus of 30mg/kg over 20min after heparinization 
followed by a continuous infusion of 1mg/kg during CPB

	Placebo Group 
	normal saline



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	30
	na
	48
	62
	OC (100); RD (0); EM (0); CABG (na)
	Hb < 9g/dl

	Placebo Group 
	30
	na
	48
	65
	OC (100); RD (0); EM (0); CABG (na)
	Hb < 9g/dl

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.6
	0 
	na
	1.8
	Postoperative na   Intraoperative  na
	

	Placebo Group 
	13.6
	0
	na
	1.6
	Postoperative na   Intraoperative  na
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure n (%)

	TXA Group 
	H24: 283 (157)
H48: 394 (219*)
	21 (70)
	na
	0 (0)

	Placebo Group 
	H24: 842 (697)
H48: 977 (809*)
	30 (100)
	na
	0 (0)



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.


Matsuzaki K, Matsui K, Tanoue Y, Nagano I, Haraguchi N, Tatewaki H. Japan
Antifibrinolytic therapy with tranexamic acid in cardiac operations. 
Cardiovasc Surg. 1999; 7: 195–9.

	
	Regimen

	TXA Group 1
	TXA: 50 mg/kg at the beginning of cardiopulmonary bypass 
and 10 mg/kg/h starting at the time of skin incision until 6 hours after CPB

	TXA Group 2
	TXA: 50 mg/kg at the beginning of CPB

	TXA Group 3
	TXA: 50 mg/kg at the end of CPB



Predicted Tranexamic Acid Plasma Concentration   
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	15
	67
	64
	60
	CABG (93)                                                         OC (7); RD (0); EM (na)
	Ht<25%; SvO2<60%

	TXA Group 2
	14
	86
	58
	59
	CABG (64)                                                         OC (36); RD (0); EM (na)
	Ht<25%; SvO2<60%

	TXA Group 3
	17
	94
	64
	66
	CABG (8)                                                         OC (18); RD (0); EM (na)
	Ht<25%; SvO2<60%

	 
	Pre-operative Hb (g/dL)
	Aspirine <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	na
	na
	na
	2.65
	Intraoperative na   Postoperative  No
	

	TXA Group 2
	na
	na
	na
	2.68
	Intraoperative na   Postoperative  No
	

	TXA Group 3
	na
	na
	na
	2.58
	Intraoperative na   Postoperative  No
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation   
 n (%)
	Seizure        
 n (%)

	TXA Group 1
	H6: 181 (89)            
	na
	na
	na

	TXA Group 2
	H6: 212 (141)            
	na
	na
	na

	TXA Group 3
	H6: 281 (197)            
	na
	na
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Menichetti A, Tritapepe L, Ruvolo G, Speziale G, Cogliati A, Di Giovanni C, et al. Italy
Changes in coagulation patterns, blood loss and blood use after cardiopulmonary bypass: aprotinin vs tranexamic acid vs epsilon aminocaproic acid. 
J Cardiovasc Surg. 1996; 37: 401-7.

	
	Regimen

	TXA Group 
	TXA: 10mg/kg bolus followed by a continuous infusion of 3mg/kg/h (up to the end of surgery*), an additional 10mg/kg of TXA was added to the CPB prime solution.

	Control Group 
	- 



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	24
	50
	55
	69*
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30% 

	Control Group
	24
	54
	61
	73*
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 30%

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	12.2
	0 
	na
	1.75
	Intraoperative  na Postoperative na   
	

	Control Group 
	12.5
	0 
	na 
	1.80
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H24: 737 (400)            
	12 (50)
	0 (0)
	na
	

	Control Group
	H24: 811 (600)
	18 (67)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed 




Misfeld M, Dubbert S, Eleftheriadis S, Siemens HJ, Wagner T, Sievers HH. Germany
Fibrinolysis-adjusted perioperative low-dose aprotinin reduces blood loss in bypass operations. 
Ann Thorac Surg. 1998; 66: 792-9.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg as a bolus after heparinization 
followed by a continuous intravenous infusion of 1 mg/kg over 10 hours

	Control Group 
	- 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	14
	100
	56
	83
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8 g/dL

	Control Group
	14
	79
	56
	80
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 8 g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.5
	0 
	na
	1.30
	Intraoperative  Yes Postoperative No   
	

	Control Group 
	13.0
	0 
	na 
	1.45
	Intraoperative  Yes Postoperative No   
	








Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H2: 51 (46)       
H6: 155 (70)            H12: 259 (121)
 H24: 389 (116)
	2 (14)
	na
	na
	

	Control Group
	H2: 174 (115)       
H6: 354 (174)           H12: 535 (252)
 H24: 757 (315)
	4 (28)
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Moret E, Flo A, Escudero A, Sariñena MT, Massó E, Muñoz S, et al. Spain
Tranexamic acid, blood loss and transfusion after valve replacement cardiac surgery: a randomized controlled trial of two modes of administration.
Transfusion Alternatives in Transfusion Medicine 2007; 9: 134‑42.

	
	Regimen

	TXA infusion Group 
	TXA bolus of 1g after anaesthetic induction followed by a continuous infusion of 400mg/hour until the end of surgery, plus a bolus of 500mg on CPB.

	TXA single-dose Group 
	single bolus dose of 30 mg/kg of TXA after heparin administration before CPB

	Placebo Group
	saline solution



Predicted Tranexamic Acid Plasma Concentration

[image: ]




Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA infusion Group 
	69
	34.8
	68
	68
	OC (100)
CABG, RD, EM (0)
	Hb < 8.4 g/dL

	TXA single-dose Group 
	70
	44.3
	70
	71
	OC (100)
CABG, RD, EM (0)
	Hb < 8.4 g/dL

	Placebo Group
	70
	47.1
	66
	72
	OC (100)
CABG, RD, EM (0)
	Hb < 8.4 g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA infusion Group 
	13.2
	0 
	na
	1.5
	Postoperative No   Intraoperative No
	

	TXA single-dose Group 
	13.4
	0
	na
	1.4
	Postoperative No   Intraoperative No
	

	Placebo Group
	13.3
	0
	na
	1.5
	Postoperative No   Intraoperative No
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure n (%)

	TXA infusion Group 
	368 (207)
	34 (49)
	 1 (1.4)
	0

	TXA single-dose Group 
	370 (177)
	33 (47)
	1 (1.4)
	0

	Placebo Group
	515 (218)
	38 (54)
	 4 (5.7)
	0



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available


Myles PS, Smith JA, Forbes A, Silbert B, Jayarajah M, Painter T, et al. World
Tranexamic Acid in Patients Undergoing Coronary-Artery Surgery.
N Engl J Med 2017; 376: 136‑48.

	
	Regimen

	TXA Group 1 
	TXA 100mg/kg within 20 minutes after induction of anesthesia
 as an IV bolus, over 10 to 30 minutes

	Control Group 1 
	-

	TXA Group 2 
	TXA 50 mg/kg within 20 minutes after induction of anesthesia 
as an IV bolus, over 10 to 30 minutes

	Control Group 2 
	-



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1 
	775
	82
	67
	86
	CABG (96.7)                                                         OC (20); RD (1.8); EM (9.3)
	Hb<9g/dL

	Control Group 1 
	779
	81
	67
	85
	CABG (96.5)                                                         OC (24); RD (1.3); EM (10.4)
	Hb<9g/dL

	TXA Group 2 
	1554
	84
	67
	87
	CABG (96.7)                                                         OC (22.9); RD (1.5); EM (24.4)
	Hb<9g/dL

	Control Group 2 
	1554
	84
	67
	87
	CABG (96.5)                                                         OC (18.2); RD (1.2); EM (24.7)
	Hb<9g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1 
	na
	 43
	1
	1.5*
	Postoperative Yes   Intraoperative  na
	

	Control Group 1 
	na
	44
	1.2
	1.6*
	Postoperative Yes   Intraoperative  na
	

	TXA Group 2 
	na
	74
	3.7
	1.5*
	Postoperative Yes   Intraoperative  na
	

	Control Group 2 
	na
	73
	3.7
	1.6*
	Postoperative Yes   Intraoperative  na
	








Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA Group 1 
	H4: 262 (193)            H24: 740 (455)
No timing: 1066 (761)
	252 (32.5)
	9 (1.2)
	4 (0.5)
	No (Based on clinical observation)

	Control Group 1 
	H4: 436 (353)            H24: 1072 (660)
No timing: 1505 (1057)
	412 (52.8)
	 27 (3.5)
	0 (0)
	

	TXA Group 2 
	H4: 260 (309)            H24: 682 (481)
No timing: 936 (727)
	471 (30.3)
	23 (1.5)
	11 (0.7)
	

	Control Group 2 
	H4: 382 (316)            H24: 897 (534)
No timing: 1189 (879)
	719 (46.3)
	37 (2.4)
	2 (0.1)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.


Nuttall GA, Oliver WC, Ereth MH, Santrach PJ, Bryant SC, Orszulak TA, et al. USA
Comparison of blood-conservation strategies in cardiac surgery patients at high risk for bleeding. Anesthesiology. 2000; 92: 674–82.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg load 30 min after central venous cannulation, 
and 1mg/kg/h infusion continued 2 h into treatment in the intensive care unit.

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	45
	69
	67
	89
	RD (24.4); CABG , OC, EM (na)
	Hb < 8 g/dL 

	Placebo Group 
	45
	81
	60
	88
	RD (23.3); CABG , OC, EM (na)
	Hb < 8 g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	na
	na
	2.52
	Intraoperative  Yes Postoperative Yes   
	

	Placebo Group 
	na
	na
	na 
	1.95
	Intraoperative  Yes Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 298 (262)            H12: 591 (374)
H24: 822 (629)
	na
	0 (0)
	na
	

	Placebo Group 
	H6: 441 (367)          H12: 746 (450)
H24: 1019 (574)
	na
	3 (7)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 


Nuttall GA, Gutierrez MC, Dewey JD, Johnson ME, Oyen LJ, Hanson AC, et al. USA
A preliminary study of a new tranexamic acid dosing schedule for cardiac surgery. 
J Cardiothorac Vasc Anesth. 2008; 22: 230–5.

	
	Regimen

	TXA Group 1
	  TXA: 10mg/kg over 20 min than 1mg/kg during surgery and 2 hours postoperative

	TXA Group 2
	TXA: 6.6mg/kg over 20 min and CPB prime dose of 40 mg
than infusion during surgery and 2h postoperative depending on serum creatinine.
· < 1.6 mg/dL, infusion rate 6 mg/kg/h
· 1.6 to 3.3 mg/dL, reduce infusion to 4.5 mg/kg/h
· 3.3 to 6.6 mg/dL, reduce infusion to 3.0 mg/kg/h
· > 6.6 mg/dL, reduce infusion to 1.5 mg/kg/h
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	9
	56
	71
	83
	CABG (55);OC(55) RD , EM (0)
	na

	TXA Group 2
	11
	91
	75
	84
	CABG (72);OC(45) RD , EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	na
	56 
	na
	1.12
	Intraoperative  Yes Postoperative na   
	

	TXA Group 2
	na
	55 
	na 
	1.52
	Intraoperative  Yes Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 1
	H4: 464 (882)            
H12: 702(1006)
H24: 956 (1058)
	6 (67)
	1 (11)
	na
	

	TXA Group 2
	H4: 359 (164)            
H12: 934 (771)
H24: 1134 (535)
	8 (73)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.

Ozal E, Kuralay E, Bingöl H, Cingöz F, Ceylan S, Tatar H. Turkey
Does tranexamic acid reduce desmopressin-induced hyperfibrinolysis? 
J Thorac Cardiovasc Surg. 2002; 123: 539-43.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg over 30 minutes before the skin incision, 
followed by 12 h at 1 mg/kg/h

	Control Group 
	-
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	50
	70
	59
	70*
	CABG (100)                                                         OC; RD; EM (0)
	Ht<25%  

	Control Group
	50
	76
	61
	70*
	CABG (100)                                                         OC; RD; EM (0)
	Ht<25% 

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.5
	0 
	na
	1.01
	Intraoperative  No Postoperative No   
	

	Control Group
	13.2
	0 
	na 
	0.93
	Intraoperative  No Postoperative No   
	










Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	No timing: 623 (290)
	12 (24)#
	1 (2)
	na
	

	Control Group
	No timing: 1010 (353)
	37 (74)#
	1 (2)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed; #any allogenic blood transfusion, not only RBC. 
	

Penta de Peppo A, Pierri MD, Scafuri A, De Paulis R, Colantuono G, Caprara E, et al. Italy
Intraoperative antifibrinolysis and blood-saving techniques in cardiac surgery. Prospective trial of 3 antifibrinolytic drugs. 
Tex Heart Inst J. 1995; 22: 231–6.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg IV within 30 minutes after the induction of anesthesia, 
followed by infusion of 1 mg/kg per hour for 10 hours

	Control Group 
	- 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	15
	80
	60
	77*
	CABG (80);OC (20) RD; EM (0)
	Hb < 7g/dL 

	Control Group
	15
	87
	63
	79*
	CABG (100);OC (7) RD; EM (0)
	Hb < 7g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.4
	na
	na
	1.85
	Intraoperative  Yes Postoperative Yes   
	

	Control Group
	14.5
	na
	na 
	1.92
	Intraoperative  Yes Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H1: 125 (110)            H24: 534 (288)
	1 (7)#
	1 (7)
	na
	

	Control Group 
	H1: 128 (94)            H24: 724 (280)
	3 (20)#
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed; #any allogenic blood transfusion, not only RBC.


Pinosky ML, Kennedy DJ, Fishman RL, Reeves ST, Alpert CC, Ecklund J, et al. USA
Tranexamic acid reduces bleeding after cardiopulmonary bypass when compared to epsilon aminocaproic acid and placebo. 
J Card Surg. 1997; 12: 330–8.

	
	Regimen

	TXA Group 
	TXA: 15 mg/kg immediately following induction of anesthesia, 
followed by a continuous infusion of 1 mg/kg per hour for 6 hours

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	20
	60
	63
	80
	CABG (100)                                                         OC; RD; EM (0)
	na

	Placebo Group 
	19
	79
	61
	84
	CABG (100)                                                         OC; RD; EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.5
	25
	na
	1.45
	Intraoperative  Yes Postoperative na   
	

	Placebo Group 
	13.7
	42
	na 
	1.43
	Intraoperative  Yes Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 264 (125)            H24: 600 (219)
	na
	na
	na
	

	Placebo Group 
	H6: 624 (409)          H12: 1060 (553)
	na
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.




Pleym H, Stenseth R, Wahba A, Bjella L, Karevold A, Dale O. Norway
Single-dose tranexamic acid reduces postoperative bleeding after coronary surgery in patients treated with aspirin until surgery. 
Anesth Analg. 2003; 96: 923–8.

	
	Regimen

	TXA Group 
	TXA: 30 mg/kg as a bolus injection, 5 minutes immediately before the start of CPB

	Placebo Group 
	0.9% saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	40
	85
	64
	81
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 25%  

	Placebo Group 
	40
	82
	62
	81
	CABG (100)                                                         OC; RD; EM (0)
	Ht < 25%  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	14.2
	100 
	na
	1.03
	Intraoperative  No Postoperative Yes   
	

	Placebo Group 
	14.4
	100 
	na 
	1.00
	Intraoperative  No Postoperative Yes   
	








Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H4: 233 (141)
H8: 332 (197)                        H12: 396 (255)
H16: 475 (269)
	7 (17)
	0 (0)
	na
	

	Placebo Group 
	H4: 397 (198)
H8: 518 (214)                        H12: 612 (239)
H16: 713 (243)
	8 (20)
	1 (2)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Pugh SC, Wielogorski AK. United Kingdom
A comparison of the effects of tranexamic acid and low-dose aprotinin on blood loss and homologous blood usage in patients undergoing cardiac surgery. 
J Cardiothorac Vasc Anesth. 1995; 9: 240-4.

	
	Regimen

	TXA Group 
	TXA: 2.5 g before skin incision, with a further 2.5 g added to the CPB 

	Control Group 
	- 



Predicted Tranexamic Acid Plasma Concentration 

                 [image: ]





Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	25
	77
	58
	79
	CABG (86);OC (18) RD , EM (0)
	Ht < 30%  

	Control Group
	25
	70
	66
	63
	CABG (87);OC (30) RD , EM (0)
	Ht < 30%  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.9
	95
	na
	1.46
	Intraoperative  No Postoperative na   
	

	Control Group
	14.0
	78 
	na 
	1.35
	Intraoperative  No Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H12: 197 (64)
	na
	2 (8)
	na
	

	Control Group  
	H12: 440 (256)
	na
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Santos ATL, Kalil R a. K, Bauemann C, Pereira JB, Nesralla IA. Brazil
A randomized, double-blind, and placebo-controlled study with tranexamic acid of bleeding and fibrinolytic activity after primary coronary artery bypass grafting. 
Braz J Med Biol Res. 2006; 39: 63–9.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg before skin incision, 
followed by a continuous infusion of 1 mg/kg/ h for 5 hours

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	32
	62
	62
	76
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 7g/dL 

	Placebo Group 
	33
	80
	59
	74
	CABG (100)                                                         OC; RD; EM (0)
	Hb < 7g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	0 
	0
	1.90*
	Intraoperative  No Postoperative No   
	

	Placebo Group 
	na
	0 
	0
	1.66*
	Intraoperative  No Postoperative No   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H12: 335 (160)            H24: 547 (242)
	7 (22)
	1 (3)
	na
	

	Placebo Group 
	H12: 547 (311)            H24: 790 (412)
	12 (36)
	1 (3)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed. 




Shi J, Ji H, Ren F, Wang G, Xu M, Xue Y, et al. China
Protective effects of tranexamic acid on clopidogrel before coronary artery bypass grafting: a multicenter randomized trial. 
JAMA Surg. 2013;148: 538–47.

	
	Regimen

	TXA Group 1 
+ clopidogrel < 7d
	TXA: 10 mg/kg after induction over 10 minutes 
followed by a maintenance dose of 10 mg/kg/h throughout the surgery

	Placebo Group 1
+ clopidogrel < 7d
	saline

	TXA Group 2 
+ clopidogrel > 7d
	TXA: 10 mg/kg after induction over 10 minutes followed by a maintenance dose 
of 10 mg/kg/h throughout the surgery

	Placebo Group 2 + clopidogrel > 7d
	saline

	TXA Group 3
+ no clopidogrel
	TXA: 10 mg/kg after induction over 10 minutes followed by a maintenance dose 
of 10 mg/kg/h throughout the surgery

	Placebo Group 3 + no clopidogrel
	saline



Predicted Tranexamic Acid Plasma Concentration
 
                 [image: ]



Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1 
+ clopidogrel < 7d
	65
	80
	60
	73
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL 

	Placebo Group 1
+ clopidogrel < 7d
	65
	80
	60
	73
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL

	TXA Group 2 
+ clopidogrel > 7d
	110
	72
	62
	72
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL

	Placebo Group 2 + clopidogrel > 7d
	110
	72
	62
	72
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL

	TXA Group 3
+ no clopidogrel
	110
	79
	58
	73
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL

	Placebo Group 3 + no clopidogrel
	110
	79
	58
	73
	CABG (100%)                                                         OC; RD; EM (0%)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1 
+ clopidogrel < 7d
	na
	na
	100
	2.23
	Intraoperative na   Postoperative  na
	

	Placebo Group 1
+ clopidogrel < 7d
	na
	na
	100
	2.23
	Intraoperative na   Postoperative  na
	

	TXA Group 2 
+ clopidogrel > 7d
	na
	na
	0
	2.30
	Intraoperative na   Postoperative  na
	

	Placebo Group 2 + clopidogrel > 7d
	na
	na
	0
	2.30
	Intraoperative na   Postoperative  na
	

	TXA Group 3
+ no clopidogrel
	na
	na
	0
	2.27
	Intraoperative na   Postoperative  na
	

	Placebo Group 3 + no clopidogrel
	na
	na
	0
	2.27
	Intraoperative na   Postoperative  na
	



Outcomes
	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation    
n (%)
	Seizure        
 n (%)

	TXA Group 1 
+ clopidogrel < 7d
	H56.4: 1076 (632)            
	46 (71)
	1 (2)
	TXA 
4 (1.5)

	Placebo Group 1
+ clopidogrel < 7d
	H56.4: 1442 (887)            
	58 (89)
	6 (9)
	

	TXA Group 2 
+ clopidogrel > 7d
	H53.1: 1022 (593)            
	67 (61)
	3 (3)
	

	Placebo Group 2 + clopidogrel > 7d
	H53.1: 1191 (650)            
	81 (74)
	6 (6)
	Placebo 
2 (0.7)

	TXA Group 3
+ no clopidogrel
	H52.2: 827 (276)            
	53 (48)
	1 (1)
	

	Placebo Group 3 + no clopidogrel
	H52.2: 1157 (565)            
	82 (75)
	7 (7)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.
Shi J, Wang G, Lv H, Yuan S, Wang Y, Ji H, et al. China
Tranexamic Acid in on-pump coronary artery bypass grafting without clopidogrel and aspirin cessation: randomized trial and 1-year follow-up.
Ann Thorac Surg 2013; 95: 795‑802.

	
	Regimen

	TXA Group 
	15 mg/kg of TXA before surgical incision and 15 mg/kg after protamine neutralization

	Placebo Group 
	saline solution
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	58
	79.3
	60
	73
	CABG (100); EM (13.8); OC (0);
RD (0) 
	Hb < 8g/dL

	Placebo Group 
	59
	81.4
	60
	72
	CABG (100); EM (8.5); OC (0); RD (0) 
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	100 
	100
	2.2
	Postoperative na   Intraoperative  na
	

	Placebo Group 
	na
	100
	100
	2.2
	Postoperative na   Intraoperative  na
	






Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA Group 
	1069 (566)
	42 (72.4)
	0 (0)
	1 (1.7)
	na

	Placebo Group 
	1450 (900)
	54 (91.5)
	6 (10.2)
	0 (0)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Shi J, Wang Y-F, Xue Q-H, Yuan S, Wang G-Y, Li L-H. China
Effectiveness and safety of tranexamic acid in patients receiving on-pump coronary artery bypass grafting without clopidogrel and aspirin cessation.
Zhonghua Wai Ke Za Zhi. 2013; 51: 527–32. 

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg after induction over 10 minutes 
followed by a maintenance dose of 10 mg/kg/h throughout the surgery    

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	55
	78
	60
	73
	CABG(100);EM(13)                                                         OC , RD (0)
	Hb < 8g/dL

	Placebo Group 
	55
	85
	59
	72
	CABG (100);EM (9)                                                         OC; RD (0)
	Hb < 8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	100 
	100
	1.57
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	na
	100
	100
	1.97
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H57: 930 (750)            
	41 (75)
	0 (0)
	na
	

	Placebo Group 
	H59: 1210 (910)            
	48 (87)
	5 (9.1)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 


Shore-Lesserson L, Reich DL, Vela-Cantos F, Ammar T, Ergin MA. , USA
Tranexamic acid reduces transfusions and mediastinal drainage in repeat cardiac surgery. 
Anesthesia and Analgesia. 1996; 83: 18-26.

	
	Regimen

	TXA Group 
	TXA: 20 mg/kg, over 20 minutes after the induction of anesthesia, 
followed by a continuous infusion at 2 mg/kg/h up to the end of surgery

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	17
	59
	68
	73
	CABG(70);OC(41) RD(100); EM (0)
	Ht<25% 

	Placebo Group 
	14
	77
	63
	79
	CABG(92);OC(23) RD(100); EM (0)
	Ht<25% 

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	12.4
	53 
	na
	2.72
	Intraoperative  Yes Postoperative Yes   
	

	Placebo Group 
	13.0
	54
	na 
	2.37
	Intraoperative  Yes Postoperative Yes   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H24: 649 (391)            
H48: 790 (433)
H72: 819 (417)
	10 (59)
	0 (0)
	na
	

	Placebo Group 
	H24: 923 (496)            
H48: 1133 (480)
H72: 1143 (417)
	13 (93)
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *: imputed 


Sigaut S, Tremey B, Ouattara A, Couturier R, Taberlet C, Grassin-Delyle S, et al. France
Comparison of two doses of tranexamic acid in adults undergoing cardiac surgery with cardiopulmonary bypass.
Anesthesiology 2014; 120: 590‑600.

	
	Regimen

	TXA high dose 
	TXA bolus of 30 mg/kg administered 15 min after anesthesia induction over 15 minutes, followed by 16 mg/kg/h untill the end of surgery + 2mg/kg before CPB

	TXA low dose 
	TXA bolus of 10 mg/kg administered 15 min after anesthesia induction over 15 minutes, followed by 1 mg/kg/h untill the end of surgery + 1mg/kg before CPB



Predicted Tranexamic Acid Plasma Concentration 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA high dose 
	285
	74.4
	68
	77
	CABG (49.8)                                                         OC (63.5); RD (3.2); EM (0)
	Hb<8g/dL

	TXA low dose 
	284
	70
	67
	76
	CABG (47.5)                                                   OC (67.6); RD (3.5); EM (0)
	Hb<8g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA high dose 
	13.4
	58.6
	11.9
	1.5
	Postoperative No   Intraoperative Yes
	

	TXA low dose 
	13.4
	55.3
	13.7
	1.5
	Postoperative No   Intraoperative Yes
	





Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure         n (%)
	Neuro-exploration

	TXA high dose 
	H24: 590 (851)
	160 (56)
	7 (2.5)
	4 (1.4)
	na

	TXA low dose 
	H24: 820 (854)
	167 (59)
	17 (6)
	2 (0.7)
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available.


Speekenbrink RG, Vonk AB, Wildevuur CR, Eijsman L. Netherlands
Hemostatic efficacy of dipyridamole, tranexamic acid, and aprotinin in coronary bypass grafting. 
Ann Thorac Surg. 1995; 59: 438–42.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg in 20 minutes after induction 
and continued at a rate of 1 mg/kg/h up to a total dose of 1000 mg

	Control Group 
	- 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	15
	93
	61
	82*
	CABG (100)                                                         OC; RD; EM (0)
	na

	Control Group 
	15
	93
	57
	78*
	CABG (100)                                                         OC; RD; EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	47
	na
	1.87
	Intraoperative  No Postoperative No  
	

	Control Group 
	na
	40 
	na 
	1.78
	Intraoperative  No Postoperative No  
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H6: 352 (150)            
H24: 700 (422)
	13 (87) #
	0 (0)
	na
	

	Control Group 
	H6: 674 (411)            
H24: 1027 (586)
	 11 (73) #
	0 (0)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed; #any allogenic blood transfusion, not only RBC.


Uozaki Y, Watanabe G, Kotou K, Ueyama K, Doi Y, Misaki T. Japan
Effect of tranexamic acid on blood loss reduction after cardiopulmonary bypass. 
Jpn J Thorac Cardiovasc Surg. 2001; 49: 273–8.

	
	Regimen

	TXA Group 
	TXA: 50mg/kg of intravenous TXA before skin incision and after the start of CPB 

	Control Group 
	- 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	7
	83
	72
	73*
	CABG (100)                                                         OC; RD; EM (0)
	na

	Control Group 
	7
	50
	63
	58*
	CABG (100)                                                         OC; RD; EM (0)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	9.9
	na
	na
	1.47
	Intraoperative  na Postoperative na   
	

	Control Group 
	11.0
	na
	na 
	2.03
	Intraoperative  na Postoperative na   
	



Outcomes
	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H3: 260 (290)            
H6: 362 (340)
H12: 457 (370)            
H24: 646 (380)
	na
	1 (14)
	na
	

	Control Group 
	H3: 186 (81)            
H6: 361 (140)
H12: 616 (380)            
H24: 846 (510)
	na
	1 (14)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed. 

Van Aelbrouck C, Jorquera-Vasquez S, Beukinga I, Pradier O, Ickx B, Barvais L, et al. Belgium
Tranexamic acid decreases the magnitude of platelet dysfunction in aspirin-free patients undergoing cardiac surgery with cardiopulmonary bypass: a pilot study. 
Blood Coagul Fibrinolysis. 2016; 27: 855–61.

	
	Regimen

	TXA + aspirin
	TXA: 30 mg/kg loading dose 
followed by a 16 mg/kg per hour continuous infusion until the end of the surgery

	Placebo + aspirin
	0.9% saline

	TXA 
	TXA: 30 mg/kg loading dose 
followed by a 16 mg/kg per hour continuous infusion until the end of the surgery

	Placebo 
	0.9% saline
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Group characteristics

	 
	n
	Males (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA + aspirin
	9
	67
	64
	73
	CABG , OC (na);                                                     RD , EM (0)
	Ht < 20%  

	Placebo + aspirin
	9
	78
	65
	74
	CABG , OC (na);                                                     RD , EM (0)
	Ht < 20%  

	TXA 
	5
	80
	66
	84
	CABG , OC (na);                                                     RD , EM (0)
	Ht < 20%  

	Placebo 
	5
	40
	76
	79
	CABG , OC (na);                                                     RD , EM (0)
	Ht < 20%  

	 
	Pre-operative Hb (g/dL)
	Aspirin <7 days (%)
	Clopidogrel <7 days (%)
	Duration ECC (hours)
	Blood salvaged
	

	TXA + aspirin
	12.9
	100
	na
	1.82
	Intraoperative  Yes Postoperative  No
	

	Placebo + aspirin
	13.2
	100
	na
	1.53
	Intraoperative  Yes Postoperative  No
	

	TXA 
	13.1
	0
	na
	1.90
	Intraoperative  Yes Postoperative  No
	

	Placebo 
	12.8
	0
	na
	1.60
	Intraoperative  Yes Postoperative  No
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion    
n (%)
	Reoperation    
n (%)
	Seizure         
n (%)

	TXA + aspirin
	H24: 1004 (595)            
	3 (33)
	0 (0)
	na

	Placebo + aspirin
	H24: 1020 (588)            
	0 (0)
	0 (0)
	na

	TXA 
	H24: 405 (340)            
	0 (0)
	0 (0)
	na

	Placebo 
	H24: 1140 (635)            
	1 (20)
	0 (0)
	na



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 




Wang J, Chen G, Liu W, Huang Y, Luo A, Miao Q. China
Influence of different tranexamic acid administration methods during and after cardiac surgery on coagulation function and postoperative blood loss. 
Zhongguo Yi Xue Ke Xue Yuan Xue Bao. 2013; 35: 145–9.

	
	Regimen

	TXA Group 1
	TXA: 10 mg/kg iv before skin incision, 
followed by infusion of 1 mg/kg/h until postoperative 12 hours

	TXA Group 2
	TXA: 10 mg/kg iv before skin incision, followed by placebo
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 1
	30
	70
	54
	67
	RD , EM (0)                                                         CABG , OC (na)
	na

	TXA Group 2
	30
	73
	57
	67
	RD , EM (0)                                                         CABG , OC (na)
	na

	 
	Pre-operative Hb (g/dL)
	Aspirine <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 1
	13.6
	0 
	na
	2.01
	Intraoperative  Yes Postoperative na   
	

	TXA Group 2
	13.5
	0 
	na 
	2.00
	Intraoperative  Yes Postoperative na   
	













Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 1
	H24: 641 (216)
	na
	na
	na
	

	TXA Group 2
	H24: 648 (364)
	na
	na
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available. 


Wang J, Zhang Y, Xiao WJ, Jin L, Zhang YL, Shi J. China
Effectiveness and safety of anti-fibrinolytic therapy in on-pump CABG. 
Zhonghua Yi Xue Za Zhi. 2017 31; 97: 3147–51.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg after induction, within 20 minutes, 
followed by a maintenance dose of 10 mg/kg/h throughout surgery

	Placebo Group 
	saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	105
	74
	62
	71
	CABG (100);EM(2)                                                        OC , RD (0)
	Hb < 8 g/dL 

	Placebo Group 
	106
	71
	62
	72
	CABG (100);EM(3)                                                        OC , RD (0)
	Hb < 8 g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirine <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	na
	0 
	0
	2.32
	Intraoperative  No Postoperative na   
	

	Placebo Group 
	na
	0 
	0
	2.28
	Intraoperative  No Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H52: 907 (391)
	67 (64)
	3 (3)
	na
	

	Placebo Group 
	H55: 1044 (437)
	81 (76)
	6 (6)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; *imputed.


Zabeeda D, Medalion B, Sverdlov M, Ezra S, Schachner A, Ezri T, et al. Israel
Tranexamic acid reduces bleeding and the need for blood transfusion in primary myocardial revascularization. Ann Thorac Surg. 2002; 74: 733–8.

	
	Regimen

	TXA Group 
	TXA: 10 mg/kg for more than 15 minutes, after induction, 
followed by a continuous infusion of 1 mg/kg per hour for the duration of the procedure

	Placebo Group 
	0.9% saline 
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Group characteristics

	 
	n
	Male
 (%)
	Mean age (years)
	Mean weight (kg)
	Type of surgery (%)
	Post-operative transfusion criteria 

	TXA Group 
	25
	80
	66
	70
	CABG (100)                                                         OC,RD(0);EM (20)
	Hb <10g/dL 

	Placebo Group 
	25
	72
	65
	79
	CABG (100)                                                         OC,RD(0);EM (16)
	Hb <10g/dL

	 
	Pre-operative Hb (g/dL)
	Aspirine <7 days (%)
	Clopidogrel <7 days (%)
	Duration CPB (hours)
	Blood salvaged
	

	TXA Group 
	13.0
	40
	na
	1.91
	Intraoperative  na Postoperative na   
	

	Placebo Group 
	13.0
	44
	na 
	2.03
	Intraoperative  na Postoperative na   
	



Outcomes

	
	Blood Loss  
mean mL (SD)
	RBC allogenic transfusion       n (%)
	Reoperation         n (%)
	Seizure        
 n (%)
	

	TXA Group 
	H24: 194 (135)
	9 (36)#
	 1 (4)
	na
	

	Placebo Group 
	H24: 488 (238)
	25 (100)#
	 1 (4)
	na
	



CABG: coronary artery bypass graft; RD: Redo Surgery; OC: Open Chamber; EM: Emergency; CPB: Cardiopulmonary bypass; na: not available; #any allogenic blood transfusion, not only RBC.
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