Can J Anesth/J Can Anesth (2023) 			[image: Shape, arrow

Description automatically generated]

ELECTRONIC SUPPLEMENTARY MATERIAL
Neef V et al.: Effect of using smaller blood volume tubes and closed blood collection devices on total blood loss in patients undergoing major cardiac and vascular surgery
Disclaimer: Electronic Supplementary Material (ESM) is supplied by the authors for the benefit of readers. This feature is intended to provide additional information, context, and/or dimension to complement articles. Readers should be aware that unlike the main print manuscript, ESM may not undergo extensive peer review and typically is posted as supplied by the authors without editing, proofreading, accuracy checking, copyediting, or typesetting; it is published online only. 



TABLE OF CONTENTS

eFig. 1	Drawn blood volume using serum, EDTA, SCC, and ABG collection tubes during hospital stay 
eFig. 2	Linear regression of drawn blood volume using serum, EDTA, SCC, and ABG collection tubes and hospital length of stay 
eTable 1	Overview of performed surgeries
eTable 2	Length of hospital stay and hemoglobin level at discharge in cardiac surgery
eTable 3	Length of hospital stay and hemoglobin level at discharge in vascular surgery
eTable 4	Most common performed laboratory tests
eTable 5	Correlation between hospital length of stay and number of performed laboratory tests
eTable 6	Mean volume of blood drawn in cardiac patients
eTable 7	Mean volume of blood drawn in vascular patients
eTable 8	Total blood volume for laboratory analysis during intensive care unit stay 


eFig. 1	Drawn blood volume using serum, EDTA, SCC, and ABG collection tubes during hospital stay 

[image: ]
The number and volume of blood analyses are shown for patients undergoing cardiac or vascular surgery. Mean values with 95% confidence interval are shown for hospital stay of 0-5 days, 11-20 days and ≥21 days. *p<0.05

eFig. 2	Linear regression of drawn blood volume using serum, EDTA, SCC, and ABG collection tubes and hospital length of stay 
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Gray shades= confidence interval, red dotes line = predictive bands


eTable 1	Overview of performed surgeries

	Type of surgery

	Vascular surgery 
(N = 200)
	Peripheral major vascular surgery (n = 147, 73.5%)

	
	Aortic surgery (n = 53, 26.5%)

	Cardiac surgery 
(N = 200)
 
 
	Coronary artery bypass surgery (n = 124, 62%)

	
	Heart valve surgery (n = 50, 25%)

	
	Combined valve and bypass surgery (n = 12, 6%)

	
	Ascending aortic surgery (n = 8, 4%)

	
	Other cardiac surgery with expected blood loss ≥ 500 mL (n = 6, 3%)




eTable 2	Length of hospital stay and hemoglobin level at discharge in cardiac surgery

	
	Cardiac surgery
with CPB
N = 100
	Cardiac surgery without CPB
N = 100
	P value

	Hb level at discharge (g·dL–1)
	[bookmark: _Hlk142906198]9.8 (1.4)
	10.8 (1.7)
	< 0.001

	[bookmark: _Hlk142905773]Anemia rate at discharge, n (%)
	99 (99%)
	88 (88%)
	0.003

	LOS total (days)
	15.3 (9.8)
	14.0 (11.5)
	0.46

	LOS preoperative (days) 
	2.3 (2.9)
	1.8 (1.6)
	0.19

	LOS ICU (days) 
	3.6 (4.6)
	2.7 (4.3)
	0.12

	LOS IMC (days) 
	0.4 (1.5)
	0.8 (3.1)
	0.30

	LOS RW (days) 
	8.9 (7.4)
	8.5 (7.8)
	0.68

	Re-surgery, n (%)
	16 (16%)
	11 (11%)
	0.41

	Mortality, n (%)
	6 (6%)
	5 (5%)
	1.0



Numbers are mean (standard deviation) unless indicated otherwise

CPB = cardiopulmonary bypass; Hb= hemoglobin; ICU = intensive care unit; 
IMC = intermediate care; LOS = length of stay; RW = regular ward



eTable 3	Length of hospital stay and hemoglobin level at discharge in vascular surgery

	
	Peripheral major vascular surgery
N = 147
	Aortic surgery
N = 53

	Hb level at discharge (g·dL–1)
	[bookmark: _Hlk142906061]10.6 (2.1)
	10.4 (2.0)

	[bookmark: _Hlk142904134]Anemia rate at discharge, n (%)
	124 (84%)
	49 (92%)

	LOS total (days) 
	16.2 (17.2)
	16.7 (15.8)

	LOS preoperative (days) 
	3.3 (4.2)
	2.3 (5.3)

	LOS ICU (days)  
	0.9 (3.4)
	3.3 (7.9)

	LOS IMC (days)  
	1.3 (1.8)
	2.7 (5.4)

	LOS RW (days)
	10.3 (13.3)
	8.4 (7.9)

	Re-surgery, n (%)
	45 (31%)
	21 (39.6%)

	Mortality, n (%)
	11 (7%)
	6 (11%)



[bookmark: _Hlk142906166]Numbers are mean (standard deviation) unless indicated otherwise

Hb = hemoglobin; ICU = intensive care unit; IMC = intermediate care; LOS = length of stay; RW = regular ward




eTable 4	Most common performed laboratory tests

	Cardiac surgery
	Vascular surgery

	ABG  n = 12,648 (56%)
	ABG  n = 7,177 (48%)

	SCC  n = 3,606 (16%)
	EDTA  n = 2,725 (18%)

	Serum  n = 3,151 (14%)
	Serum  n = 2,635 (17%)

	EDTA  n = 3,106 (14%)
	SCC  n = 2,444 (16%)



[bookmark: _Hlk142903771]ABG = arterial blood gas; EDTA = ethylenediaminetetraacetic acid; SCC = sodium citrate coagulation




eTable 5	Correlation between hospital length of stay and number of performed laboratory tests

	
	Cardiac surgery
	Vascular surgery

	Spearman’s rank correlation rho

	Serum
	0.755 
	0.830

	EDTA
	0.752 
	0.818

	SCC
	0.707 
	0.633

	ABG
	0.529 
	0.479



ABG = arterial blood gas; EDTA = ethylenediaminetetraacetic acid; SCC = sodium citrate coagulation

[bookmark: _Hlk142904555]eTable 6	Mean volume of blood drawn in cardiac patients

	0-10 days LOS (n = 85)

	Serum
(n = 843)#
	Standard-volume tubes
	46.6 mL (95% CI, 44.4 to 48.8)

	
	Small-volume tubes
	25.8 mL (95% CI, 24.6 to 27.1)

	
	Difference in means*
	95% CI, 18.3 to 23.3

	EDTA
(n = 813)#
	Standard-volume tubes
	25.8 mL (95% CI, 24.7 to 26.9)

	
	Small-volume tubes
	17.2 mL (95% CI, 16.5 to 18.1)

	
	Difference in means*
	95% CI, 7.3 to 9.9

	SCC
(n = 842)#
	Standard-volume tubes
	29.718 mL (95% CI, 27.8 to 31.7)

	
	Small-volume tubes
	17.8 mL (95% CI, 16.7 to 19.1)

	
	Difference in means*
	95% CI, 9.6 to 14.1

	ABG
(n = 2,796)#
	Standard-volume tubes
	65.8 mL (95% CI, 59.6 to 71.9)

	
	Small-volume tubes
	32.9 mL (95% CI, 29.8 to 36.1)

	
	Difference in means*
	95% CI, 26.1 to 29.7

	11-20 days LOS (n = 80)

	Serum
(n = 1,134)#
	Standard-volume tubes
	66.6 mL (95% CI, 61.4 to 71.9)

	
	Small-volume tubes
	36.9 mL (95% CI, 34.0 to 39.7)

	
	Difference in means*
	95% CI, 23.9 to 35.6

	EDTA
(n = 1,104)#
	Standard-volume tubes
	37.3 mL 95% CI, 34.5 to 40.0)

	
	Small-volume tubes
	24.8 mL 95% CI, 23.1 to 26.7)

	
	Difference in means*
	95% CI, 9.1 to 15.7

	SCC
(n = 1,210)#
	Standard-volume tubes
	43.4 mL (95% CI, 38.1 to 48.7)

	
	Small-volume tubes
	27.2 mL (95% CI, 24.1 to 30.4)

	
	Difference in means*
	95% CI, 10.0 to 22.2

	ABG
(n = 4,280)#
	Standard-volume tubes
	107.0 mL (95% CI, 89.9 to 124.1)

	
	Small-volume tubes
	53.5 mL (95% CI, 45.1 to 62.0)

	
	Difference in means*
	95% CI, 34.6 to 72.4

	> 21 days LOS (n = 35)

	Serum
(n = 1,174)#
	Standard-volume tubes
	157.651 mL (95% CI, 131.1 to 184.2)

	
	Small-volume tubes
	87.2 mL (95% CI, 72.5 to 101.9)

	
	Difference in means*
	95% CI, 40.6 to 100.2

	EDTA
(n = 1,189)#
	Standard-volume tubes
	91.7 mL (95% CI, 75.9 to 107.6)

	
	Small-volume tubes
	61.1 mL (95% CI, 50.8 to 71.7)

	
	Difference in means*
	95% CI, 11.9 to 49.3

	SCC
(n = 1,554)#
	Standard-volume tubes
	133.2 mL (95% CI, 99.9 to 166.5)

	
	Small-volume tubes
	79.9 mL (95% CI, 59.9 to 99.9)

	
	Difference in means*
	95% CI, 15.2 to 91.4

	ABG
(n = 5,572)#
	Standard-volume tubes
	318.4 mL (95% CI, 237.1 to 399.8)

	
	Small-volume tubes
	159.2 mL (95% CI, 118.5 to 199.9)

	
	Difference in means*
	95% CI, 69.8 to 248.6



#Total number of collection tubes
*Difference in the mean of standard-volume and the mean of small-volume tubes

[bookmark: _Hlk142905549]ABG = arterial blood gas; CI = confidence interval; EDTA = ethylenediaminetetraacetic acid; LOS= hospital length of stay; SCC = sodium citrate coagulation


eTable 7	Mean volume of blood drawn in vascular patients

	0-10 days LOS (n = 116)

	Serum
(n = 686)#
	Standard-volume tubes
	27.8 mL (95% CI, 25.4 to 30.2)

	
	Small-volume tubes
	15.4 mL (95% CI, 14.0 to 17.7)

	
	Difference in means*
	95% CI, 9.7 to 15.2

	EDTA
(n = 691)#
	Standard-volume tubes
	16.1 mL (95% CI, 14.7 to 17.5)

	
	Small-volume tubes
	10.7 mL (95% CI, 9.8 to 11.6)

	
	Difference in means*
	95% CI, 3.7 to 7.0

	SCC
(n = 563)#
	Standard-volume tubes
	14.6 mL (95% CI, 12.6 to 16.5)

	
	Small-volume tubes
	8.7 mL (95% CI, 7.6 to 9.9)

	
	Difference in means*
	95% CI, 3.6 to 8.1

	ABG
(n = 1,279)#
	Standard-volume tubes
	22.1 mL (95% CI, 16.6 to 27.5)

	
	Small-volume tubes
	11.0 mL (95% CI, 8.3 to 13.7)

	
	Difference in means*
	95% CI, 5.1 to 17.1

	11-20 days LOS (n = 31)

	Serum
(n = 412)#
	Standard-volume tubes
	62.5 mL (95% CI, 49.1 to 75.8)

	
	Small-volume tubes
	34.6 mL (95% CI, 27.2 to 41.9)

	
	Difference in means*
	95% CI, 13.0 to 42.8

	EDTA
(n = 409)#
	Standard-volume tubes
	35.6 mL (95% CI, 27.3 to 43.9)

	
	Small-volume tubes
	23.7 mL (95% CI, 18.2 to 29.3)

	
	Difference in means*
	95% CI, 2.1 to 21.7

	SCC
(n = 447)#
	Standard-volume tubes
	43.3 mL (95% CI, 20.1 to 66.5)

	
	Small-volume tubes
	26.0 mL (95% CI, 12.0 to 39.9)

	
	Difference in means*
	95% CI, -9.2 to 43.8

	ABG
(n = 1,376)#
	Standard-volume tubes
	88.8 mL (95% CI, 40.0 to 137.6)

	
	Small-volume tubes
	44.4 mL (95% CI, 20.0 to 68.8)

	
	Difference in means*
	95% CI, -9.1 to 97.9

	> 21 days LOS (n = 53)

	Serum
(n = 412)#
	Standard-volume tubes
	136.3 mL (95% CI, 113.7 to 158.9)

	
	Small-volume tubes
	75.4 mL (95% CI, 62.9 to 87.9)

	
	Difference in means*
	95% CI, 35.4 to 86.4

	EDTA
(n = 409)#
	Standard-volume tubes
	82.8 mL (95% CI, 67.6 to 98.1)

	
	Small-volume tubes
	55.2 mL (95% CI, 45.1 to 65.3)

	
	Difference in means*
	95% CI, 9.6 to 45.6

	SCC
(n = 447)#
	Standard-volume tubes
	81.2 mL (95% CI, 55.4 to 106.9)

	
	Small-volume tubes
	48.7 mL (95% CI, 33.3 to 64.1)

	
	Difference in means*
	95% CI, 2.8 to 62.1

	ABG
(n = 1,376)#
	Standard-volume tubes
	170.6 mL (95% CI, 91.8 to 249.4)

	
	Small-volume tubes
	85.3 mL (95% CI, 45.9 to 124.7)

	
	Difference in means*
	95% CI, -1.7 to 172.4



#Total number of collection tubes
*Difference in the mean of standard-volume and the mean of small-volume tubes

[bookmark: _Hlk142905577]ABG = arterial blood gas; CI = confidence interval; EDTA = ethylenediaminetetraacetic acid; LOS= hospital length of stay; SCC = sodium citrate coagulation
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eTable 8	Total blood volume for laboratory analysis during intensive care unit stay 

	LOS
(days)
	Standard-volume tubes (mL)
	Small-volume tubes 
(mL)
	Small-volume tubes and closed blood conservation device (mL)

	1 (n = 114)
	85.5 (95% CI, 80.6 to 90.4)
	55.1 (95% CI, 51.8 to 58.4)
	36.9 (95% CI, 34.9 to 38.9)

	2 (n = 33)
	146.6 (95% CI, 134.6 to 158.6)
	95.3 (95% CI, 86.8 to 103.8)
	63.8 (95% CI, 59.2 to 68.4)

	3 (n = 25)
	209 (95% CI, 192.4 to 226.8)
	137.4 (95% CI, 124.9 to 149.9)
	92.6 (95% CI, 84.3 to 100.9)

	4 (n = 15)
	280.4 (95% CI, 259.2 to 301.6)
	179.4 (95% CI, 165.1 to 193.7)
	123.4 (95% CI, 114.4 to 132.4)

	5 (n = 9)
	323.0 (95% CI, 261.7 to 384.3)
	209.4 (95% CI, 169.5 to 249.3)
	139.9 (95% CI, 112.2 to 167.6)

	6 (n = 8)
	438.3 (95% CI, 382.0 to 494.6)
	292.2 (95% CI, 251.8 to 332.6)
	184.7 (95% CI, 160.6 to 208.8)

	7 (n = 4)
	567.6 (95% CI, 423.9 to 711.3)
	370.8 (95% CI, 270.9 to 470.7)
	242.0 (95% CI, 190.1 to 293.8)

	8 (n = 5)
	582.9 (95% CI, 457.9 to 707.9)
	382.7 (95% CI, 284.0 to 480.4)
	252.7 (95% CI, 191.9 to 313.5)

	9 (n = 4)
	637.5 (95% CI, 435.1 to 839.9)
	422.3 (95% CI, 295.8 to 548.8)
	272.3 (95% CI, 203.1 to 341.5)

	10 (n = 3)
	597.7 (95% CI, 498.4 to 695.6)
	391.1 (95% CI, 310.6 to 471.6)
	262.7 (95% CI, 238.1 to 287.3)

	≥ 11 (n = 19)
	1428.0 (95% CI, 1117.8 to 1739.2)
	962.7 (95% CI, 749.4 to 1176.0)
	604.0 (95% CI, 476.9 to 731.1)




[bookmark: _GoBack]Total blood volume using standard-volume tubes was calculated: serum (4.7 mL), EDTA (2.7 mL), SCC (3.0 mL), ABG (2.0 mL), blood culture (10.0 mL), thin capillary tubes (0.5 mL), POCT (2.8 mL), and amount of discarded blood (5 mL). Total blood volume using small-volume tubes was calculated: serum (2.6 mL), EDTA (1.8 mL), SCC (1.8 mL), ABG (1.0 mL), blood culture (10.0 mL), thin capillary tubes (0.5 mL), POCT (2.8 mL), and amount of discarded blood (5 mL). Total blood volume using small-volume tubes and closed blood conservation devices was calculated: serum (2.6 mL), EDTA (1.8 mL), SCC (1.8 mL), ABG (1.0 mL), blood culture (10.0 mL), thin capillary tubes (0.5 mL), and POCT (2.8 mL)

ABG = arterial blood gas; EDTA = ethylenediaminetetraacetic acid; LOS = length of stay; POCT = point-of-care testing; SCC = sodium citrate coagulation
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