
Original Article

Transfusion Requirements in Cardiac Surgery III
(TRICS III): Study Design of a Randomized

Controlled Trial

Nadine Shehata, MD, MSc, FRCPCn,
Richard Whitlock, MD, PhD, FRCSC†, Dean A. Fergusson, PhD‡,

Kevin E. Thorpe, PhD§, Charlie MacAdams, MD, FRCPC||,a,
Hilary P. Grocott, MD, FRCPC, FASE¶,

Fraser Rubens, MD, MSc, FRCSC#, Stephen Fremes, MD, PhDnn,
Francois Lellouche, MD, PhD, FRCPC††,
Sean Bagshaw, MD, MSc, FRCPC‡‡,

Alistair Royse, MBBS, MD, FRACS, FCSANZ§§,
Peter M. Rosseel, MD||||, Greg Hare, MD, PhD, FRCPC¶¶,

Etienne De Medicis, MD, MSc, FRCPC##,
Christopher Hudson, MD, FRCPCnnn,

Emilie Belley-Cote, MD, FRCPC†††, Daniel Bainbridge, MD, FRCPC‡‡‡,
Blaine Kent, MD, FRCPC§§§, Andrew Shaw, MB,BS||||||,

Kelly Byrne, MBChB, FANZCA¶¶¶,
Summer Syed, MD, MSc, FRCPC###,

Colin F. Royse, MBBS, MD, FANZCA§§,nnnn,
Shay McGuiness, MB ChB, FFICM, FANZCA, FRCA††††,
Judith Hall, MSc, PMP§, C. David Mazer, MD, FRCPC¶¶,1

nDepartments of Medicine, Laboratory Medicine and Pathobiology, Institute of Health Policy Management and
Evaluation, University of Toronto, Division of Hematology, Mount Sinai Hospital, Toronto, Ontario, Canada
†Department of Surgery, Population Health Research Institute, McMaster University, David Braley Cardiac

Vascular and Stroke Research Institute, Hamilton, Ontario, Canada
‡Ottawa Health Research Institute, University of Ottawa, The Ottawa Hospital, General Campus, Centre for

Practice-Changing Research, Ottawa, Ontario, Canada
§Applied Health Research Center, St. Michael's Hospital, Toronto, Ontario, Canada

||xxxx
¶Departments of Anesthesia & Perioperative Medicine and Surgery, University of Manitoba, St. Boniface

General Hospital, Winnipeg, Manitoba, Canada

Contents lists available at ScienceDirect

journal homepage: www.jcvaonline.com

http://dx.doi.org/10.1053/j.jvca.2017.10.036
1053-0770/& 2017 Published by Elsevier Ltd.

The study was supported by the Canadian Institutes of Health Research, Canadian Blood Services, the National Health and Medical Research Council of
Australia, and the Health Research Council of New Zealand. Nadine Shehata is supported by the Canadian Blood Services/Canadian Institute of Health Research
New Investigator Award. C. David Mazer is supported by a Merit Award from the Department of Anesthesia, St. Michael’s Hospital, University of Toronto

1Address reprint requests to C. David Mazer, Department of Anesthesia, University of Toronto, St. Michael’s Hospital, 30 Bond Street, Toronto, ON, Canada
M5B 1W8.

E-mail address: mazerd@smh.ca (C.D. Mazer).
aDeceased.

Please cite this article as: Shehata N, et al. (2017), http://dx.doi.org/10.1053/j.jvca.2017.10.036

Journal of Cardiothoracic and Vascular Anesthesia ] (]]]]) ]]]–]]]

www.sciencedirect.com/science/journal/10530770
www.jcvaonline.com
dx.doi.org/10.1053/j.jvca.2017.10.036
dx.doi.org/10.1053/j.jvca.2017.10.036
dx.doi.org/10.1053/j.jvca.2017.10.036
mailto:mazerd@smh.ca
dx.doi.org/10.1053/j.jvca.2017.10.036
dx.doi.org/10.1053/j.jvca.2017.10.036
dx.doi.org/10.1053/j.jvca.2017.10.036
dx.doi.org/10.1053/j.jvca.2017.10.036


#Department of Surgery, University of Ottawa, Ottawa Heart Institute, Ottawa, Ontario, Canada
nnDepartment of Surgery, University of Toronto, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

††Department of Medicine, University of Laval, Unite de Recherche en Pneumologie, Quebec, Canada
‡‡Department of Critical Care Medicine, Faculty of Medicine and Dentistry, University of Alberta, Edmonton,

Alberta, Canada
§§Department of Surgery, The University of Melbourne, The Royal Melbourne Hospital, Parkville, Victoria,

Australia
||||Department of Anesthesia, Amphia Hospital, Breda, The Netherlands

¶¶Department of Anesthesia, University of Toronto, St. Michael's Hospital, Toronto, Ontario, Canada
##Centre Hospitalier Universitaire de Sherbrooke, Sherbrooke, Quebec, Canada

nnnDepartment of Anesthesia, University of Ottawa Heart Institute, Ottawa, Ontario, Canada
†††Department of Medicine, Population Health Research Institute, McMaster University, Hamilton, Canada
‡‡‡Department of Anaesthesia and Perioperative Medicine, Western University, London, Ontario, Canada

§§§Department of Anesthesia, Pain Management and Perioperative Medicine, Dalhousie University, Halifax,
Nova Scotia, Canada

||||||Department of Anesthesia, Vanderbilt University Medical Center, Nashville, TN
¶¶¶Department of Anesthesia, Waikato Hospital, Hamilton, New Zealand

###Department of Anesthesia, McMaster University, Hamilton Health Sciences, Hamilton, Ontario, Canada
nnnnDepartment of Cardiothoracic Anaesthesia, Royal Melbourne Hospital, Parkville, Victoria, Australia

††††Medical Research Institute of New Zealand, Auckland City Hospital, Auckland, New Zealand

Objectives: To determine if a restrictive transfusion threshold is noninferior to a higher threshold as measured by a composite outcome of
mortality and serious morbidity.
Design: Transfusion Requirements in Cardiac Surgery (TRICS) III was a multicenter, international, open-label randomized controlled trial of
two commonly used transfusion strategies in patients having cardiac surgery using a noninferiority trial design (ClinicalTrials.gov number,
NCT02042898).
Setting: Eligible patients were randomized prior to surgery in a 1:1 ratio.
Participants: Potential participants were 18 years or older undergoing planned cardiac surgery using cardiopulmonary bypass (CPB) with a
preoperative European System for Cardiac Operative Risk Evaluation (EuroSCORE I) of 6 or more.
Interventions: Five thousand patients; those allocated to a restrictive transfusion group received a red blood cell (RBC) transfusion if the
hemoglobin concentration (Hb) was less than 7.5 g/dL intraoperatively and/or postoperatively. Patients allocated to a liberal transfusion strategy
received RBC transfusion if the Hb was less than 9.5 g/dL intraoperatively or postoperatively in the intensive care unit or less than 8.5 g/dL on
the ward.
Measurements and Main Results: The primary outcome was a composite of all-cause mortality, myocardial infarction, stroke, or new onset renal
dysfunction requiring dialysis at hospital discharge or day 28, whichever comes first. The primary outcome was analyzed as a per-protocol
analysis. The trial monitored adherence closely as adherence to the transfusion triggers is important in ensuring that measured outcomes reflect
the transfusion strategy.
Conclusion: By randomizing prior to surgery, the TRICS III trial captured the most acute reduction in hemoglobin during cardiopulmonary
bypass.
& 2017 Published by Elsevier Ltd.

Key Words: transfusion; cardiac surgery; randomized controlled trial

CARDIAC SURGERY is one of the most frequent surgical
procedures, with approximately 300,000 surgeries conducted in
the United States each year.1 Anemia in these patients is
common due to underlying conditions and hemodilution during
cardiopulmonary bypass (CPB).2 Perioperative anemia is asso-
ciated with a significant increase in cardiac and noncardiac
(renal failure and stroke) adverse events and mortality.3,4

Patients undergoing cardiac surgery receive a high proportion
of red cells (RBCs) to decrease the risks associated with anemia;
but transfusion is costly, may also lead to considerable mortality
and morbidity,5 and has not been shown to be associated with
improved outcomes. Ideally, the hemoglobin threshold that
prevents tissue hypoxia should guide the transfusion of RBCs.
Determining that specific threshold has proven difficult.

The Transfusion Requirements in Cardiac Surgery III
(TRICS III) trial is the third of a series of randomized
controlled trials (RCTs) to definitively determine whether a
restrictive transfusion strategy is safe in cardiac surgery. The
authors’ first study was a single-center RCT at St. Michael’s
Hospital, a tertiary care center in Canada, which assessed
enrollment and adherence rates (TRICS I).6 This study
demonstrated barriers to enrollment and adherence because
of opposing views of optimum transfusion thresholds. These
barriers were addressed, and the authors conducted a second
multicenter pilot RCT of 208 patients (TRICS II).7 The authors
saw an improvement in enrollment and adherence rates
attributed to the development of education modules and
electronic data entry to facilitate data entry and to reduce
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