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Chack for
updates

Restrictive or liberal transfusion for
cardiac surgery: Spanish results of a
randomized multicenter
international parallel open-label
clinical trial

Transfusion Restrictiva o liberal en cirugia
cardiaca: Resultados espafoles de un ensayo
clinico aleatorizado, multicéntrico,
internacional, paralelo y abierto

Dear Editor,

In cardiac surgery, red blood cell (RBC) transfusion is very
frequent. Although transfusion is useful to treat anemia
and avoid its complications, it represents a potential risk
of acute kidney damage at 72h after surgery, prolonged
mechanical ventilation, need for hemodynamic support,
increase-hospital mortality, as well as longer hospital stays."
Finding the optimal threshold of hemoglobin for indicating
the transfusion with maximal benefit and minimal risk is an
aim of the clinical practice. However, a survey in 34 Spanish
centers performed in 2007 showed that 70% centers did not

53

have homeostasis protocols and 75% of patients undergoing
cardiac surgery were transfused.”

Because of the wide variability in transfusion prac-
tices and high rates of transfusion in cardiac surgery in
Spain, we participated in the Transfusion Requirements
in Cardiac Surgery (TRICS) llI trial. This is a randomized,
multicentre, international, controlled, open-label clinical
trial to assess whether a restrictive transfusion strategy,
in which lower hemoglobin concentrations for RBC trans-
fusion, applied throughout the perioperative period, would
be non-inferior, in terms of major morbidities and mortal-
ity, to a liberal approach among 5243 patients undergoing
cardiac surgery.>* This study was funded by national peer-
review organizations from Australia, Canada, Spain (ISCIII
and European Social Fund, CP15/00116) and New Zealand.

We present the results of the Spanish included patients
followed up to 6 months after surgery.

Ethics approval was provided by each institutional review
boards. All patients consented to participate in the clini-
cal trial. An independent data and safety monitoring board
provided trial oversight.

The inclusion criteria were patients undergoing car-
diac surgery with cardiopulmonary bypass at moderate
to high predicted risk for death, as defined by the
European System for Cardiac Operative Risk Evaluation
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(EuroSCORE) I° >6 on a scale from 0 to 47, with higher
scores indicating a higher risk of death after cardiac
surgery.

Using interactive web-based randomization, patients
were allocated to receive restrictive or liberal transfusion
strategy. Patients assigned to restrictive strategy received
a RBC transfusion when hemoglobin concentration was
<7.5g/dl. Patients assigned to liberal strategy received
a RBC transfusion when hemoglobin concentration was

<9.5g/dlintraoperatively or postoperatively in the Intensive
Care Unit (ICU), and it was <8.5g/dl when the patient was
in the non-ICU ward. The treating physicians followed the
transfusion protocol until 28 days after surgery or hospital
discharge, whichever came first.

The main outcome was a composite outcome includ-
ing death from any cause, myocardial infarction, new
focal neurologic deficit (stroke), or new-onset renal failure
with dialysis occurring within 6 months after the cardiac

Table 1 Characteristics, hemoglobin concentration, and in-hospital transfusion outcomes (intent-to-treat) in Spanish patients.
Restrictive Liberal transfusion p value
transfusion threshold threshold
N=77 N=78

N No. (%) or mean + SD N No. (%) or mean + SD
Baseline characteristics
Age (y) 77 75.17 £6.33 78 75.93+6.88 0.474
Male sex - no. (%) 77 37 (48.1) 78 40 (51.3) 0.809
Body-mass index 77 28.01+4.70 78 28.51+4.32 0.495
EuroSCORE | 77 7.83+2.04 78 8.03+2.08 0.557
Previous cardiac surgery - no. 77 8 (10.4) 78 8 (10.3) 1.000
(%)
Myocardial infarction in 77 4 (5.2) 78 4 (5.1) 1.000
previous 90 days - no. (%)
Diabetes mellitus — no. (%) 77 19 (24.7) 78 19 (24.4) 1.000
Treated hypertension - no. (%) 77 67 (87.0) 78 58 (74.4) 0.073
Operative characteristics
Emergency surgery - no. (%) 77 3(3.9) 78 1(1.3) 0.603
CABG surgery only - no. (%) 77 1(1.3) 78 2 (2.6) 1.000
CABG and valve surgery - no. 77 12 (15.6) 78 17 (21.8) 0.432
(%)
CABG and other, non-valve 77 0 (0) 78 0 (0) NA
surgery - no. (%)
Valve surgery only - no. (%) 77 63 (81.8) 78 56 (71.8) 0.198
Other, non-CABG surgery - no. 77 1(1.3) 78 3(3.8) 0.622
(%)
Duration of cardiopulmonary 77 98.27 +32.58 78 114.35+51.55 0.022
bypass - min
Intraoperative tranexamic acid 77 77 (100.0) 78 76 (97.4) 0.482
- no. (%)

Hemoglobin concentration (g/1)

Preoperative 77 128.56 +16.39 78 128.22 +14.46 0.891

Nadir Intraoperative 77 83.81+12.65 78 83.00+11.31 0.677

ICU Admission 77 95.65+14.33 78 100.23 +13.85 0.045

Pre-discharge 77 96.14+13.24 78 101.46 +11.46 0.008
In-hospital transfusion outcomes

>1 unit of red cells transfused 77 35 (45.5) 78 61 (78.2) <0.001

after randomization - no. (%)

Number of red cell units 77 1.23+2.26 78 2.38+2.49 0.003

transfused after randomization

Protocol suspension at any time 35 4 (11.4) 61 6 (9.8) 1.000

- no. (%)

Plasma - no. (%) 77 7 (9.1) 78 11 (14.1) 0.470

Platelets - no. (%) 77 11 (14.3) 78 11 (14.1) 1.000

Cryoprecipitate - no. (%) 77 0 (0) 78 0 (0) NA

Prothrombin complex 77 3(3.9) 78 3 (3.8) 1.000

concentrate - no. (%)
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Table 2 Odds ratios for primary and secondary 6-month outcomes in Spanish patients.

Per-protocol

Intent-to-treat

Restrictive Liberal Unadjusted Restrictive Liberal Unadjusted
transfusion transfusion OR (95% CI) transfusion transfusion OR (95% CI)
threshold threshold threshold threshold
N=74 N=74 N=77 N=78
Primary outcome
Composite-outcome 9/73 (12.3) 12/74 (16.2) 0.73 10/76 (13.2) 14/78 (17.9) 0.69
(0.28-1.84) (0.28-1.66)
Secondary outcomes
Death 4/74 (5.4) 5/74 (6.8) 0.79 4/77 (5.2) 5/78 (6.4) 0.80
(0.19-3.10) (0.19-3.14)
Myocardial infarction 1/72 (1.4) 1/69 (1.4) 0.96 1/75 (1.3) 1/73 (1.4) 0.97
(0.04-24.54) (0.04-24.92)
Stroke 1/72 (1.4) 1/69 (1.4) 0.96 1/75 (1.3) 1/73 (1.4) 0.97
(0.04-24.54) (0.04-24.92)
New-onset renal 5/72 (6.9) 9/72 (12.5) 0.52 6/75 (8.0) 11/76 (14.5) 0.51
failure with dialysis (0.15-1.60) (0.17-1.43)
Expanded 37/73 (50.7) 32/74 (43.2) 1.35 39/76 (51.3) 34/78 (43.6) 1.36
composite-outcome (0.71-2.59) (0.72-2.58)
Coronary 0/72 (0) 0/69 (0) Non 0/75 (0) 0/73 (0) Non
revascularization estimable estimable
Hospital readmission 34/71 (47.9) 24/69 (34.8) 1.72 35/74 (47.3) 25/73 (34.2) 1.72
or emergency (0.88-3.43) (0.89-3.37)

department visit after
index surgery

£5-9% (ZZ07) 9 eAlsualU| RULDLPOW



SCIENTIFIC LETTER

surgery. The secondary outcomes included the individual
components of the composite outcome. We included in an
expanded composite outcome hospital readmission, emer-
gency department visit, or coronary revascularization. More
details about the trial protocol can be obtained from the
published version.®

For this subgroup analysis of Spanish patients we cal-
culated mean and standard deviation (SD) for continuous
variables and percentage for categorical variables. Due
to the low number of patients analyzed, one unadjusted
analysis was performed. The incidence, odds ratios (OR)
and confidence interval of 95% (95% Cl) were calculated
for the outcomes of interest. We also calculated whether
the effect of the transfusion strategy varied according to
pre-specified subgroups like age, sex, diabetes, creatinine
level, chronic pulmonary disease, surgery category, left
ventricular function and preoperative hemoglobin concen-
tration. The analysis was done by Intention to treat
(ITT) including all patients randomized and per protocol
(PP).

From the total of the TRICSIII trial, 155 patients were
included in four Spanish centers. Seventy seven patients
were assigned to restrictive strategy and 78 to liberal strat-
egy. Three patients in the restrictive strategy and four
patients in the liberal strategy were excluded from the
PP analysis. There were no differences between groups
in baseline and surgery characteristics (Table 1). Duration
of cardiopulmonary bypass was significantly shorter in the
experimental group than in the control group. Preopera-
tive hemoglobin concentration was similar in both compared
groups, but hemoglobin concentration at ICU admission
and pre-discharge, was significantly lower in the restrictive
strategy group than in the liberal strategy group. The per-
centage of patients transfused was also significantly lower
in the restrictive strategy group and the number of RBC units
administered.

The primary composite outcome was not different
between assessed interventions in both the ITT analysis
and the PP analyses (Table 2). In the secondary out-
comes there were not differences in number of deaths,
myocardial infarction, stroke and new-onset renal failure
with dialysis between restrictive and liberal strategy. Sim-
ilarly, the expanded composite outcome or its components
(hospital readmission or emergency department visit after
index surgery) were not significantly different between
groups. The effect of the transfusion strategy did not vary
according to pre-specified subgroups like age, sex, diabetes,
chronic pulmonary disease, surgery category, left ventric-
ular function and preoperative hemoglobin concentration.
However, in the subgroup analysis by sex, OR for women
was 0.29 (95% Cl 0.06-1.11) and for men was 1.81 (95% Cl
0.47-7.66) (p=0.059).

The Spanish population had a higher incidence of some
risk characteristics in respect to the overall TRICSIIF trial
including an older age (mean 75 versus 72 years old)
and the percentage of males were lower (50% versus
65%). Furthermore, the Spanish patients presented more
hypertension (81% versus 74%), less background of myocar-
dial infarction (5% vs 23%), the type of cardiac surgery
was mainly valve surgery (74% versus 29%) and the dura-
tion of cardiopulmonary bypass was shorter (106 min vs
120min).* In addition, there was a greater difference in

likelihood of transfusion between liberal and restrictive
groups (33% vs 20%).* Unlike in the Spanish subgroup anal-
ysis by age in TRICSIII study, younger patients (<75 years)
obtained more benefits with a liberal transfusion. Fur-
thermore, in the subgroup analysis by sex, unlike in the
TRICSII study, Spanish women seemed to benefit more
with a restrictive strategy. Despite these differences in
patient characteristics, this analysis ratifies that restrictive
RBC transfusion strategy reduced RBC transfusion but was
as safe as a liberal RBC transfusion liberal strategy with
no differences in main composite outcome and its indi-
vidual components in Spanish patients undergoing cardiac
surgery.
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Appendix A. Spanish TRICS Ill Investigators
Group:

Consorcio Hospital General de Valencia, Valencia, Spain: E
Mateo, J Moreno, T Gabaldon, | Cobo, JJ Pena, C Ferrer
Hospital Universitario y Politécnico La Fe de Valen-
cia, Spain: P Carmona, M. Lopez Cantero, A. Pajares, |
Zarragoikoetxea
Hospital de la Santa Creu i Sant Pau, Barcelona, Spain: J
Galan, G Urrutia, MJ Martinez-Zapata, M Rivilla, V Cegarra,
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Hospital Ramon y Cajal, Madrid, Spain: L Gajate-Martin,
A Candela-Toha

TRICS 11l lead site: Mazer CD, Shehata N, Mistry N

References

1. Pérez-Valdivieso JR, Monedero P, Garcia-Fernandez N, Vives
M, Lavilla FJ, Bes-Rastrollod M. Transfusion intraoperatoria en
cirugia cardiaca Estudio retrospectivo anidado de casos y con-
troles. Esp Anestesiol Reanim. 2013;60:79-86.

2. Basora M, Fita G, Panigua P, Litvan H, Fl6 A, Reverter JC. Survey of
perioperative hemostasis and transfusion management in cardiac
surgery: how do anesthesiologists practice? Rev Esp Anestesiol
Reanim. 2010;57:3-10.

3. Mazer CD, Whitlock RP, Fergusson DA, Hall J, Belley-Cote E, Con-
nolly K, et al. Restrictive or liberal red-cell transfusion for cardiac
surgery. N Engl J Med. 2017;377:2133-44.

4. Mazer CD, Whitlock RP, Fergusson DA, Belley-Cote E, Connolly
K, Khanykin B, et al. Six-month outcomes after restrictive or
liberal transfusion for cardiac surgery. N Engl J Med. 2018;379:
1224-33.

5. Nashef SA, Roques F, Michel P, Gauducheau E, Lemeshow S, Sala-
mon R. European system for cardiac operative risk evaluation
(EuroSCORE). Eur J Cardiothorac Surg. 1999;16:9-13.

6. Shehata N, Whitlock R, Fergusson DA, Thorpe KE, MacAdams Ch,
Grocott HP, et al. Transfusion Requirements in Cardiac Surgery
Il (TRICS Ill): study design of a randomized controlled trial. J
Cardiothorac Vasc Anesth. 2018;32:121-9.

J. Galan?, E. Mateo®, P. Carmona®, L. Gajate?,

C.D. Mazer¢, M.J. Martinez-Zapata®*,

Spanish TRICS Il Investigators'

@ Department of Anesthesia, Hospital de la Santa Creu |
Sant Pau, Barcelona, Spain

b Department of Anesthesia, Consorcio Hospital General de
Valencia, Valencia, Spain

¢ Department of Anesthesia, Hospital Universitario y
Politécnico La Fe de Valencia, Valencia, Spain

d Department of Anesthesia, Hospital Ramén y Cajal,
Madrid, Spain

¢ Department of Anesthesia and LKSKI of Saint Michael’s
Hospital, University of Toronto, Toronto, Canada

f Iberoamerican Cochrane-Centre-Clinical Epidemiology
and Health Service.lIB Sant Pau. CIBERESP, Barcelona, Spain

*Corresponding author.

E-mail address: mmartinezz@santpau.cat

(M.J. Martinez-Zapata).

' The names of members are listed in Appendix A.

0210-5691/ © 2020 Elsevier Espafa, S.L.U. y SEMICYUC. All rights
reserved.

57


http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0055
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
http://refhub.elsevier.com/S2173-5727(21)00146-6/sbref0060
mailto:mmartinezz@santpau.cat

	Restrictive or liberal transfusion for cardiac surgery: Spanish results of a randomized multicenter international parallel...
	Contributions of authors
	Conflict of interest
	Funding

	Acknowledgements
	Appendix A Spanish TRICS III Investigators Group:
	References
	Conflict of interest

	References
	Restrictive or liberal transfusion for cardiac surgery: Spanish results of a randomized multicenter international parallel open-label clinical trial
	Contributions of authors
	Conflict of interest
	Funding
	Acknowledgements
	Appendix A Spanish TRICS III Investigators Group:

	References

