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Objectives: To describe international practices on the use of calcium salts during cardiopulmonary bypass (CPB) weaning in adult cardiac sur-

gery patients.

Design: Multiple-choice survey on current practice of CPB weaning.

Setting: Online survey using the SurveyMonkey platform.

Participants: Departments of cardiac anesthesiology worldwide.

Interventions: None.

Measurements and Main Results: Out of 112 surveys sent, 100 centers from 32 countries replied. The majority of centers (88 of 100 = 88%)

administer calcium salts intraoperatively: 71 of 100 (71%) are using these drugs for CPB weaning and 78 of 100 (78%) for correction of hypocal-

cemia. Among the 88 centers that use calcium salts intraoperatively, 66% (58 of 88) of respondents use calcium chloride, 22% (19 of 88) use cal-

cium gluconate, and 12% (11 of 88) use both drugs. Calcium salts are routinely used during normal (47 of 71 centers = 66%) and difficult (59 of

71 centers = 83%) weaning from CPB. Doses of 5 to 15 mg/kg during termination of CPB were used by 55 of 71 centers (77%) either by bolus

(39 of 71, 55%) or over a time period longer than 1 minute (32 of 71 = 45%). Norepinephrine is the most commonly used first line vasopressor or

inotropic agent used to support hemodynamics during termination of CPB in 32 out of 100 centers (32%), and calcium is the second one, used by

23 out of 100 centers (23%).
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Conclusion: This survey demonstrates that the majority of cardiac centers use calcium in adult patients undergoing cardiac surgery, especially

during weaning from CPB. There is variability on the type of drug, dose, and modality of drug administration.

� 2020 Elsevier Inc. All rights reserved.
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WEANING from cardiopulmonary bypass (CPB) in patients

undergoing cardiac surgery is considered one of the most criti-

cal moments during the procedure. Rapid restoration of normal

cardiovascular function is necessary to prevent postoperative

complications. Evidence indicates that 10 to 45% of patients

are difficult to wean from CPB.1-3 Even if there is no widely

accepted definition of what is “difficult weaning from CPB,”

the dose of inotropes and vasopressors required during wean-

ing is generally used for this purpose; high doses of vasoactive

or inotropic agents (vasoactive-inotropic score >10) are a

mark of difficult CPB weaning and are associated with high

mortality in cardiac surgery.4 Various drugs, such as catechol-

amines, phosphodiesterase-3 inhibitors, calcium sensitizers,

and calcium salts are used to support hemodynamics during

weaning from CPB.5,6 Although all these drugs can effectively

improve hemodynamics, serious side effects significantly limit

their use.7

Calcium salts are often used to support hemodynamics dur-

ing CPB weaning. The rationale for calcium administration in

this setting comes from the results of several small studies that

showed an increase in cardiac index, stroke volume, and mean

arterial pressure when this drug was administered immediately

after CPB.8,9 On the other hand, risk of systemic side effects

of calcium salts, such as the “stone heart” phenomenon, pan-

creatic injury, and inhibition of inotropic effects of catechol-

amines remain largely under recognized. Unfortunately, no

high quality evidence exists regarding clinical efficacy and

safety of calcium administration during weaning from CPB.

Published studies carry significant limitations because of a

small sample-size and assessment of surrogate endpoints.10

There is no recent data on the use of calcium by cardiac anes-

thesiologists during weaning from bypass. Whether calcium

salts should be administered during weaning for CPB has been

a matter of debate for more than 20 years.11,12

In order to better understand current clinical practice, the

authors conducted an international survey on calcium use dur-

ing weaning from CPB in adult patients undergoing cardiac

surgery.
Methods

The authors developed a survey to assess international prac-

tice on the use of calcium salts during weaning from CPB in

adult patients (Supplementary Appendix). Survey design was

similar to previous surveys performed in the cardiac anesthesia

or intensive care setting.13-17 This survey was tested prelim-

inarily for ambiguity and applicability by colleagues of the

senior author’s department who were not involved in the

development of the survey. The authors investigated
demographic data (including respondent country, name, and

type of the hospital, in addition to the number of surgeries and

cardiac intensive care unit beds), indications, type of the drug,

dosages, and mode of calcium administration and first-line ino-

tropic or vasopressor drug used for CPB weaning. This survey

was located on a web-based SurveyMonkey platform (Palo

Alto, CA) and was opened for responses from March 20, 2019

to June 20, 2019.

An invitation letter by e-mail with the description of the pur-

pose of the survey and hyperlink to the survey was sent to col-

leagues worldwide by e-mail. If no response was obtained, a

second reminder e-mail was sent 2 weeks later. Social media

was not used to advertise and distribute the survey. Only one

response representing current practice was allowed from each

hospital. If more than one answer was received from the same

hospital, the head of the department was contacted to complete

the survey, and her or his answers were considered for the

analyses. Because of the nature of this survey, categorical data

were analyzed and presented as percentages and absolute fre-

quencies. No ethical committee approval was requested.
Results

The survey was sent to 112 centers and 100 hospitals from

32 countries responded, leading to a response rate of 89%,

with the highest number of responses (n = 16) from the United

States of America (Fig 1). Eighty-three percent (83 of 100) of

responders were from university and academic hospitals, and

17% were from nonacademic hospitals. The number of adult

cardiac surgery procedures under CPB varied from 50 to 5,500

per year (Supplementary Appendix: Table S1) with 48% (48

of 100) of hospitals performing 500 to 1,000 surgeries. The

number of cardiac intensive care unit beds ranged from 4 to

80, with 45% (45 of 100) of hospitals having 10 to 20 beds

(Supplementary Appendix: Table S1).

The vast majority of centers (88 of 100 = 88%) administer

calcium salts intraoperatively as part of their clinical routine.

Calcium salts are used for correction of hypocalcemia in 78

out of 100 hospitals (78%), for CPB weaning in 71 of 100 hos-

pitals (71%), after transfusion of blood components in 54 of

100 hospitals (54%), and for optimization of hemostasis in 33

of 100 centers (33%). Only 3 centers (3 of 100, 3%) did not

routinely measure calcium intraoperatively.

Among the 88 centers using calcium salts intraoperatively, 58

out of 88 (66%) use calcium chloride, 19 of 88 (22%) use cal-

cium gluconate, and 11 of 88 (12%) use both of them (Fig 2).

Among the 71 centers that use calcium for CPB weaning, 47

out of 71 centers (66%) widely use (>50% of cases) calcium

salts during normal CPB weaning and 59 of 71 centers (83%)



Fig 1. Number of hospitals participating to the survey for each country (total

100 hospitals from 32 countries).

Fig 3. Total dose (mg/kg) of calcium used during cardiopulmonary bypass

weaning.
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widely use calcium salts during difficult weaning from CPB

(Supplementary Appendix: Table S1).

The dose of calcium used during termination of CPB ranges

from less than 5 mg/kg to more than 15 mg/kg with 25 out of

71 (35%) of centers using 5 to 10 mg/kg and 30 of 71 (42%)

centers using more than 10 to 15 mg/kg (Fig 3) given by bolus

or slow bolus (39 of 71 = 55% and 32 of 71 =45%,
Fig 2. Types of calcium salts used by hospitals (among 88 centers that use cal-

cium salts intraoperatively).
respectively), with slow bolus indicating that the drug is given

over a time period longer than 1 minute.

Norepinephrine is the most widely used first-line (used by

32 out of 100 centers [32%]) vasoinotropic drug to support

hemodynamics during weaning from CPB, and calcium is the

second (used by 23 out of 100 centers [23%]) (Fig 4).
Discussion

This international survey showed that even without the sup-

port of evidence-based medicine calcium salts are widely

administered in adult patients undergoing cardiac surgery

under CPB. The majority of centers (78 of 100 = 78% of res-

ponders) use calcium salts to correct hypocalcemia and to

improve hemodynamics (71 of 100 = 71% of responders) dur-

ing either normal (47 of 71 = 66% of responders) or difficult

(59 of 71, 83%) CPB weaning and even as a second-line drug

(23 of 100 = 23% of responders).

Daily practice and limited published studies provide evi-

dence that administration of calcium salts briefly improves car-

diac index and blood pressure in patients undergoing cardiac

surgery. Even if there is no data on the effect of calcium on

clinically relevant outcomes, it is widely accepted by cardiac

anesthesiologists that these drugs might improve hemodynam-

ics after CPB. The present results of the current survey further

demonstrated that the majority of centers use 5 to 10 mg/kg or

10 to 15 mg/kg of calcium salts to facilitate CPB weaning.
Fig 4. First-line drugs with inotropic and vasopressor properties used to sup-

port hemodynamics during termination of cardiopulmonary bypass.
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Shapira et al. showed that the administration of 10 mg/kg

bolus or 10 mg/kg bolus and a continuous infusion (1.5 mg/kg/

min during 10 min) of calcium chloride immediately after CPB

weaning caused a transient increase in cardiac index, stroke vol-

ume, and systolic and diastolic blood pressure.8 Urban et al.

also showed that administration of 10 mg/kg calcium chloride

after termination of CPB caused a transient increase of cardiac

output and of right ventricular ejection fraction.9 On the other

hand, other studies could not confirm the supposed beneficial

hemodynamic effects of these drugs.18,19

Owing to the fact that calcium plays a key role in contrac-

tion of cardiomyocytes, it also is hypothesized that hypocalce-

mia, which often occurs during CPB, might be associated with

difficult weaning from CPB. However, this inference holds

only true for severe hypocalcemia, with ionized calcium levels

of less than 0.75 mmol/L, which is rare in the majority of car-

diac surgical patients.10 Moreover, several studies conducted

in critically ill patients did not find a significant association

between hypocalcemia and mortality or other relevant clinical

outcomes.20,21 In cardiac surgery, an association between

hypocalcemia and clinically relevant outcomes or mortality

has never been studied. It should be noted that in cardiac surgi-

cal and critically ill patients, secretory response of parathyroid

hormone to low calcium concentrations helps to normalize

plasma level of this electrolyte.22-24

Calcium salts are not devoid of potential side effects, which

include, but are not limited to, impaired response to beta-adre-

nomimetics, pancreatic injury, internal thoracic artery graft

spasm, and the “stone heart” phenomenon.10 An impaired

response to beta-adrenomimetics was attributed to the use of

calcium during CPB weaning.25 Zaloga et al. demonstrated

that a 10 mg/kg bolus of calcium chloride with a subsequent

infusion of 2 mg/kg/h led to a blunted effect of epinephrine on

blood pressure and on cardiac index.25 Butterworth et al. also

showed that an infusion of 1 mg/kg/min of calcium chloride

over 20 minutes (approximately 1.600 mg for the average adult

man) significantly inhibited the cardiotonic action of beta-

adrenergic agonist epinephrine.26 In contrast, in a randomized,

blinded, placebo-controlled study Royster et al. studied the

effect of low dose calcium chloride (5 mg/kg) administration

on hemodynamics and on the response to an epinephrine infu-

sion after emergence from CPB.27 They found that calcium

did not augment or inhibit the hemodynamic response to epi-

nephrine.

Unfortunately, all aforementioned studies carry significant

limitations. The majority of these studies were conducted

more then 25 years ago, had a small sample-size, and were not

powered to assess clinical relevant outcomes. Thus, consider-

ing the paucity of data indicating beneficial hemodynamic

effects of calcium salts, in addition to other possible adverse

effects, their effect during weaning from CPB remains uncer-

tain. Accordingly, based on available evidence, the use of cal-

cium salts to facilitate CPB weaning does not appear to be

justified. Despite this, our survey showed that calcium is fre-

quently administered by cardiac anesthesiologists all over the

world during cardiac surgery, even when weaning from CPB

is not difficult.
Pancreatic injury is a common finding in patients undergoing

surgery under CPB and occurs in 69% of patients.28 Postopera-

tive pancreatic injury, defined as pancreatic hyperamylasemia,

was observed in patients who receive more than 800 mg/m2

(approximately 18 mg/kg for the average man) of calcium.

There is some evidence that calcium might impair internal

mammary artery graft flow. Therefore, the influence of high-

calcium dose (15 mg/kg) on internal mammary artery graft in

patients after CABG could not be ignored,29 although the qual-

ity of these findings is low.

One of the most serious complications of cardiac surgery is

the development of the so-called “stone heart” phenomenon.

This phenomenon, in part, might be attributed to so called

“calcium paradox,” when restoration of coronary blood flow

after ischemic episode results in intracellular calcium over-

load, leading to myofibril hypercontraction, mitochondrial

damage, and cell death. It is strongly believed that calcium

administration may increase the risk of this phenomenon.10 To

avoid this complication, calcium salts should be given only

after the end of reperfusion period and should be avoided in

patients with suspected myocardial ischemia. Other systemic

side effects that limit the use of calcium in the setting of car-

diac surgery include undesirable tachycardia with consequent

increase in myocardial oxygen consumption and decrease in

potassium levels, leading to arrhythmias.

Of note, 12% (12 of 100) of the responders to this survey do

not use calcium salts intraoperatively at all. Furthermore, there

is no uniformity on the type of calcium salts that are used, cal-

cium chloride versus calcium gluconate, or the duration of

administration (bolus versus slow bolus). Although the major-

ity of responders (58 of 88 66%) use calcium chloride for this

purpose, in 19 out of 88 (22%) centers, calcium gluconate is

used. Nonetheless, calcium gluconate appears not to be the

ideal drug in these settings, as it is not metabolically active

and requires hepatic metabolism to make the chelated calcium

ions in its structure available.10

The authors acknowledge several limitations of the current sur-

vey. Despite a very high response rate of 89%, only 1 or 2

responses were obtained from the majority of countries. Thus, the

results of the survey might have been affected by the sampling

error. Completion of the survey by one representative from each

department may not represent the routine practice of the depart-

ment. In addition, the authors did not ask for reasons to refuse

giving calcium intraoperatively (12% of responders). The authors

did not collect the data on how calcium chloride or calcium glu-

conate were diluted before administration in different centers.

Conclusion

Overall, calcium salts seem to have both inotropic and vaso-

constrictor properties and are therefore attractive for hemody-

namic support during weaning from CPB. On the other hand,

the risk of systemic side effects of calcium administration

should be taken into consideration. The results of this survey

demonstrated that calcium salts are widely used in adult

patients to support hemodynamics during CPB weaning. How-

ever, there is no widely accepted practice regarding the type of
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the drug, optimal dose, and mode of drug administration, espe-

cially during weaning from CPB. Unfortunately, no high qual-

ity evidence exists regarding safety and clinical efficacy of

calcium salts in patients undergoing cardiac surgery. A large

multicenter, randomized, double-blind, placebo-controlled

trial (ICARUS trial) that is aimed to answer the question

whether calcium chloride is beneficial during weaning from

CPB is currently underway (NCT03772990). Given the results

of the present survey, and the uncertainty about the beneficial

effects of calcium salts, results of this trial will be of great

interest for cardiac anesthesiologists.

Conflict of Interest

The authors acknowledge that they have no conflict of

interest.

Supplementary materials

Supplementary material associated with this article can be

found in the online version at doi:10.1053/j.jvca.2020.02.010.

References

1 Licker M, Diaper J, Cartier V, et al. Clinical review: Management of wean-

ing from cardiopulmonary bypass after cardiac surgery. Ann Card Anaesth

2012;15:206–23.

2 Leone M, Vallet B, Teboul JL, et al. Survey of the use of catecholamines

by French physicians. Intensive Care Med 2004;30:984–8.

3 Williams JB, Hernandez AF, Li S, et al. Postoperative inotrope and vaso-

pressor use following CABG: Outcome data from the CAPS-care study. J

Card Surg 2011;26:572–8.

4 Landoni G, Lomivorotov VV, Alvaro G, et al. Levosimendan for hemody-

namic support after cardiac surgery. N Engl J Med 2017;376:2021–31.

5 Belletti A, Castro ML, Silvetti S, et al. The effect of inotropes and vaso-

pressors on mortality: A meta-analysis of randomiezed clinical trials. Br J

Anaesth 2015;115:656–75.

6 Landoni G, Lomivorotov V, Silvetti S, et al. Nonsurgical strategies to

reduce mortality in patients undergoing cardiac surgery: An updated con-

sensus process. J Cardiothorac Vasc Anesth 2018;32:225–35.

7 D€unser MW, Hasibeder WR. Sympathetic overstimulation during critical

illness: Adverse effects of adrenergic stress. J Intensive Care Med

2009;24:293–316.

8 Shapira N, Schaff HV, White RD, et al. Hemodynamic effects of calcium

chloride injection following cardiopulmonary bypass: Response to bolus

injection and continuous infusion. Ann Thorac Surg 1984;37:133–40.

9 Urban MK, Hines R. The effect of calcium on pulmonary vascular resistance

and right ventricular function. J Thorac Cardiovasc Surg 1992;104:327–32.

10 Lomivorotov V, Leonova E, Belletti A, et al. Calcium administration dur-

ing weaning from cardiopulmonary bypass: A narrative literature review. J

Cardiothorac Vasc Anesth 2020;34:235–44.
11 DiNardo JA. Pro: Calcium is routinely indicated during separation from

cardiopulmonary bypass. J Cardiothorac Vasc Anesth 1997;11:905–7.

12 Prielipp R, Butterworth J. Con: Calcium is not routinely indicated during

separation from cardiopulmonary bypass. J Cardiothorac Vasc Anesth

1997;11:908–12.

13 Taneja R, Fernandes P, Marwaha G, et al. Perioperative coagulation man-

agement and blood conservation in cardiac surgery: A Canadian Survey.

J Cardiothorac Vasc Anesth 2008;22:662–9.

14 Protsyk V, Rasmussen BS, Guarracino F, et al. Fluid management in car-

diac surgery: Results of a survey in European cardiac anesthesia depart-

ments. J Cardiothorac Vasc Anesth 2017;31:1624–9.

15 Sheu R, Joshi B, High K, et al. Perioperative management of patients with

left ventricular assist devices undergoing noncardiacprocedures: A survey

of current practices. J Cardiothorac Vasc Anesth 2015;29:17–26.

16 Judge O, Ji F, Fleming N, et al. Current use of the pulmonary artery cathe-

ter in cardiac surgery: A survey study. J Cardiothorac Vasc Anesth

2015;29:69–75.

17 Shanthanna H, Moisuik P, O’Hare T, et al. Survey of postoperative

regional analgesia for thoracoscopic surgeries in Canada. J Cardiothorac

Vasc Anesth 2018;32:1750–5.

18 Auffant RA, Downs JB, Amick R. Ionized calcium concentration and car-

diovascular function after cardiopulmonary bypass. Arch Surg 1981;116:

1072–6.

19 Johnston WE, Robertie PG, Butterworth JF, et al. Is calcium or ephedrine

superior to placebo for emergence from cardiopulmonary bypass? J Cardi-

othorac Vasc Anesth 1992;6:528–34.

20 H€astbacka J, Pettil€a V. Prevalence and predictive value of ionized hypocal-
cemia among critically ill patients. Acta Anaesthesiol Scand 2003;47:

1264–9.

21 Steele T, Kolamunnage-Dona R, Downey C, et al. Assessment and clinical

course of hypocalcemia in critical illness. Crit Care 2013;17:R106.

22 Carlstedt F, Lind K, Joachimsson PO, et al. Circulating ionized calcium

and parathyroid hormone levels following coronary artery bypass surgery.

Scand J Clin Lab Invest 1999;59:47–53.

23 Lind L, Carlstedt F, Rastad J, et al. Hypocalcemia and parathyroid hor-

mone secretion in critically ill patients. Crit Care Med 2000;28:93–9.

24 Robertie PG, Butterworth JF 4th, Prielipp RC, et al. Parathyroid hor-

mone responses to marked hypocalcemia in infants and young children

undergoing repair of congenital heart disease. J Am Coll Cardiol

1992;20:672–7.

25 Zaloga GP, Strickland RA, Butterworth JF, et al. Calcium attenuates epi-

nephrine’s beta-adrenergic effects in postoperative heart surgery patients.

Circulation 1990;81:196–200.

26 Butterworth JF, Zaloga GP, Prielipp RC, et al. Calcium inhibits the cardiac

stimulating properties of dobutamine but not of amrinone. Chest

1992;101:174–80.

27 Royster RL, Butterworth JF, Prielipp RC, et al. A randomized, blinded,

placebo-controlled evaluation of calcium chloride and epinephrine for ino-

tropic support after emergence from cardiopulmonary bypass. Anesth

Analg 1992;74:3–13.

28 Nys M, Venneman I, Deby-Dupont G, et al. Pancreatic cellular injury after

cardiac surgery with cardiopulmonary bypass: Frequency, time course and

risk factors. Shock 2007;27:474–81.

29 Janelle GM, Urdaneta F, Martin TD, et al. Effects of calcium chloride on

grafted internal mammary artery flow after cardiopulmonary bypass. J Car-

diothorac Vasc Anesth 2000;14:4–8.

https://doi.org/10.1053/j.jvca.2020.02.010
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0001
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0001
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0001
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0002
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0002
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0004
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0004
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0006
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0006
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0006
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0009
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0009
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0012
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0012
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0012
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0013
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0013
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0013
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0014
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0014
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0014
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0016
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0016
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0016
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0017
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0017
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0017
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0018
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0018
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0018
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0019
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0019
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0019
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0020
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0020
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0020
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0020
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0020
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0021
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0021
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0022
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0022
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0022
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0023
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0023
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0024
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0024
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0024
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0024
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0025
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0025
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0025
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0025
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0026
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0026
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0026
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0027
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0027
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0027
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0027
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0028
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0028
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0028
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0029
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0029
http://refhub.elsevier.com/S1053-0770(20)30132-4/sbref0029

	Current Practice of Calcium Use During Cardiopulmonary Bypass Weaning: Results of an International Survey
	Methods
	Results
	Discussion
	Conclusion
	Conflict of Interest
	Supplementary materials
	References



