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1 SUPPLEMENTARY STUDY GROUPS 

 

1.1 Operations Committee 

P.J. Devereaux (Chair), Shrikant I. Bangdiwala, Flavia K. Borges, David Conen, Ingrid Copland, 

Gordon Guyatt, Maura Marcucci, Daniel I. Sessler, Jessica Vincent    
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Duceppe, John Eikelboom, Edith Fleischmann, Peter Gross, Gordon Guyatt, Raja Jayaram, Ydo 

V. Kleinlugtenbelt, Andrea Kurz, Giovanni Landoni, Kate Leslie, Vladimir Lomivorotov, Maria 

José Martinez Zapata, Yannick Lemanach, Michael McGillion, Christian S. Meyhoff, Maura 

Marcucci, Thomas Painter, Joel Parlow, Carisi Polanczyk, Toby Richards, Pavel Roshanov, 
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1.4 Event Adjudication Committee 
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Valenzuela Suárez, Steffen Blum, Nuria Ruiz-López, Christian E. Haarmark Nielsen, Anna 

Włudarczyk, Federico Germini, Flavia K. Borges, Javiera Paz Vasquez, L.J. Bleijerveen, Adrià 

Font, Stefan Schandelmaier, Jesse Popov, Daniel Moller, Jessica Spence, Carlos Moliner Abós, 

Denis Losik, Arnav Agarwal, Emilie Belley-Côté, Chantal Mulkens, Elizaveta Fisher, Pawel 

Wrona, Martin Sramek, Steffan F. Stella, Antonia Nucera, Franziska Kuestermann, Emmanuel 

Egom, Shaan Gupta, Matthew T.V. Chan, Luis Morillo, Alexander Thiel 

 

1.5 Data and Safety Monitoring Board (DSMB) 

Ian Roberts (Chair), Dean Fergusson, Pierre Foëx, Finlay McAlister 

 

1.6 Project Office Staff 

Ingrid Copland, Sara Di Diodato, Rosemary Howe, Hannah MacDonald, Louise Mastrangelo, 

Clare McGall, Natalie Mercuri, Sarah Molnar, David Stillo, Trisha Southall, Jennifer Swanson, 

Makayla Tosh, Jessica Vincent 

 

1.7 Study Statisticians and Programmers 

Kumar Balasubramanian, Shrikant I. Bangdiwala, Eric Deng, Tamara Marsden, Mark Molec, 

Olga Shestakovska, Robin Zhao  
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1.8 National Leaders 

Pascal Alfonsi (France), Mohammed Amir (Pakistan), Bruce M. Biccard (South Africa), 

Matthew T.V. Chan (Hong Kong SAR, China), P.J. Devereaux (Canada), Edith Fleischmann 

(Austria), Andreas Hoeft (Germany), Raja Jayaram (United Kingdom), Ydo Kleinlugtenbelt 

(Netherlands), Giovanni Landoni (Italy), Vladimir Lomivorotov (Russia), Maria José Martinez 

Zapata (Spain), Christian S. Meyhoff (Denmark), Thomas Painter (Australia and New Zealand), 

Carisi Polanczyk (Brazil), Denis Schmartz (Belgium), Daniel I. Sessler (United States), 

Wojciech Szczeklik (Poland), David Torres (Chile), Chew Yin Wang (Malaysia), Maria 

Wittmann (Germany), Chaoran Wu (China), Denis Xavier (India)  

 

1.9 Participating Centres 

AUSTRALIA (573) – National Coordination Office (Royal Adelaide Hospital): Gillian 

Ormond; Royal Adelaide Hospital (207): Thomas Painter, Louise de Prinse, Sam Lumb, Simon 

Macklin, Christine S. Osborn, Johanna Somfleth, Carolyn M. Wood; Princess Alexandra 

Hospital Southside Clinical Unit, University of Queensland (89): David Highton, Palvannan 

Sivalingam, Allison Kearney, Sabrina Oishi, Victoria Forrester, Edward Pilling, Sibi Mathew-

Kurian, Joanne Cummins, Juanita Muller; Fiona Stanley Hospital (44): Surbhi Malhotra, Lucy 

Glazov, Duncan Wright; Prince of Wales Hospital (36): Michael Bennett, Priscilla Marneros, 

Steve Cai, Natalie Pfund; John Hunter Hospital (32): Ross K. Kerridge, Paul Healey, Jeanene L. 

Douglas, Bernard D. Frost; Royal Hobart Hospital (30): Michael J. Challis, David R. Alcock, 

Robyn A. Seale; Western Health Melbourne (23): David Edmund Piers Bramley, Joshua Szental, 

Justin Yeung, Miriam Towns, Kerry Gill, Samantha Bates; Queen Elizabeth II Jubilee Hospital 

(21): Sarah R. Bowman, Amos Moody, Paul Slocomb, Peter Smedley, James Marckwald; Box 

Hill Hospital (17): Libia E. Machado Muñoz, Sue Chew, Andrea Barton, Amy Skiller, Sarah 

Boschen; Dandenong Hospital, Monash Health (16): Richard Bulach, Tina Maggio, Lauren 

Bulfin; Austin Health (14): Philip J. Peyton, Justin Nazareth, Sarah Baulch, Saskia Harris, Gayle 

Claxton; Peter MacCallum Cancer Centre and The University of Melbourne (14): Bernhard 

Riedel, Kimberley Coleman; Flinders Medical Centre (11): Jason P. Koerber, Adam D. 

Badenoch, Susan M. Rattigan, Vanessa J. Scotland, Helen Vlachtsis; Royal Perth Hospital (11): 

Tomas B. Corcoran, Andrew J. Toner; Westmead Hospital (1): Alfred Tanaka Mahumani, 

Jennifer Cope, Elenore Clark-MacKay; Goulburn Valley Health (4): Nigel JW. Dunk; Royal 

Melbourne Hospital (3): Kate Leslie, Ned WR. Douglas, Amit Surah, Vi Ha. 

AUSTRIA (84) – Medical University of Vienna (84): Edith Fleischmann, Barbara Kabon, 

Christian Reiterer, Alexander Taschner, Nikolas Adamowitsch, Oliver Zotti. 

BELGIUM (152) – CHU Brugmann (150): Javad Bidgoli Seyed, Christiane Dzechi, Céline Van 

Lerberghe, Hélène Tatiana Besse, Ida Stany; Cliniques Universitaires Saint Luc; Université 

Catholique de Louvain (2): Mona Momeni, Audrey Dieu, Benoit Loic. 

BRAZIL (71) – Hospital Santa Lúcia - Hospital do Coração de Poços de Caldas (52): Ricardo 

R. Bergo, Frederico C. Dall’Orto, Gislayne R. Ribeiro, Keyla C. Bitencourt; Hospital de Clínicas 

de Porto Alegre (19): Luciana Cadore Stefani, Rosângela da Rosa Minuzzi, Andre Prato 

Schmidt, Debora Roberta Dornelles, Mariana Brandão. 

CANADA (1916) – Juravinski Hospital (423): Ameen, Patel, Kelly Lawrence, Philip Joseph, 

Patrick Magloire, Amna Ahmed, Conor Cox, Krysten Gregus, Baha Alazzoni, Jacquie Hare, 

Dale Williams, Dan Tushinski, Samir Raza, Shariq Haider, Amitabha Chakroborty, Shervin 

Zandi, Ahraaz Wyne, Jessica Huynh, Amanda Huynh; Hamilton General Hospital (324): Tomas 

VanHelder, Susan O’Leary, John Harlock, Mohamed Panju, Kajenny Srivaratharajan, Betty 
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Chui, Ryan Proc, Lisa Trombetta, Ted Rapanos, Shirley Pettit; St. Joseph’s Healthcare (269): 

Vikas Tandon, Harsha Shanthanna, John Neary, Katie Connolly, Muammar Abdulrahman, 

Spencer Wikkerink, Faraaz Quraishi, Rahima Nenshi; Centre Hospitalier de l’Université de 

Montréal (267): Emmanuelle Duceppe, Nikola Joly, Francois-Martin Carrier, Roberta Daila 

Carling, Eva Amzallag, Catherine Lapointe, Diane Baptiste, Mélodie Fanay Boko, Luc 

Massicotte, Maxime Thibault, Brigitte Migneault, Francois Plante, Francois Girard, Juan 

Guzman; Kingston Health Sciences Centre (260): Joel L. Parlow, Deborah A. Dumerton, Jason 

Erb, Jessica Shelley, Elorm Vowotor, Maria Karizhenskaia, Emile Peponoulas; University of 

Alberta Hospital (113): Michael Jacka, Michelle Graham, James Greene, Derek Dillane, David 

Bigam, Ella McMurtry, Michael Zaugg, Jason Foerster, David Williams; University of Calgary 

(104): Kelly B. Zarnke, Linet Kiplagat, Shannon M. Ruzycki, Evan Minty, Prism S. Schneider; 

University of Western Ontario (55): Marko Mrkobrada, George K. Dresser, Jaclyn A. Ernst, 

George Nicolaou, Luc Dubois, Audra Duncan, Karen L. Broadhurst, Brogan M. Johnston, 

Stephanie N. Handsor; University of Manitoba (47): Sadeesh Srinathan, Biniam Kidane, Duane 

Funk, Lawrence Tan, Richard Liu, Gordon Buduhan, Stephanie Enns, Emma Poole; Toronto 

General Hospital, University Health Network (28): Stuart A. McCluskey, Nour Ayach, Jo 

Carroll, Marcin Wasowicz, Matteo Parotto, George Djaiani, Humara Poonawala; University of 

Saskatchewan (22): Michael R. Prystajecky, Peter D. Hedlin, Amrita Sharma, Shrijal Bhavsar, 

Jennifer McMullenCentre Hospitalier Universitaire de Sherbrooke (4): Marco Lefebvre, Peter 

Ramon Moliner, Luc Lanthier. 

CHILE (107) – Clínica Santa Maria (75): David Torres, Maite Fuentes, Javiera Vasquez, 

Valentina Paz, Alejandra Cares, Alejandra Díaz, Natalia Herrera, Tiare de la Puente; 

Universidad de La Frontera (32): Waldo Merino, Ruben Carrasco-Moyano, Claudio Carcamo.  
CHINA (425) – The Chinese University of Hong Kong (373): Matthew T.V. Chan, Gavin M. 

Joynt, Tony Gin, Lin Zhang, Gordon YS. Choi, Wai Tat Wong, Linda ML. Lai, Chi-Fai Ng, 

Philip WY. Chiu, James YW. Lau, Malcolm Underwood, Beaker Fung, Eva Lee, Ka Yan Hui, 

Chee Sam Chan, Winnie Wing Sam Chan; The Fourth Affiliated Hospital, Harbin Medical 

University (37): Sihua Qi, Yuying Xie, Mengdi Zhang; Shenzhen People’s Hospital, The First 

Affiliated Hospital of Southern University of Science and Technology (9): Chaoran Wu; Second 

Hospital of Anhui Medical University (5): Ye Zhang, Xiaofen Liu, Rui Li; West China Hospital 

(1): Xiaoqian Deng. 

DENMARK (130) – Copenhagen University Hospital - Bispebjerg and Frederiksberg (82): 

Christian Meyhoff, Marlene Søgaard, Ossian N. Gundel, Viktor Moseholm, Diana B. Jensen, 

Mia K. Hansen, Grethe Bendixen, Anne Sofie Jensen; Zealand University Hospital (32): Sanne 

Dahl Thorsager Olesen, Naomi Nadler, Mette Krogh Østerby, Mojgan Vazin Kjeldsen, Jawad 

Ahmad Zahid, Nessn Azawi, Ismail Gögenur; Copenhagen University Hospital - Rigshospitalet 

(16): Eske Kvanner Aasvang, Niels Brandt Højlund-Hansen, Theis Simon Bak, Thomas Kistorp, 

Martin Andreas Røder. 

FRANCE (7) – GH Paris Saint Joseph (7): Pascal Alfonsi, Julia Lavergne, Sarah Makoudi, 

Helene Beaussier. 

GERMANY (133) – University Hospital, Düsseldorf (47): Giovanna A.L. Lurati Buse, 

Sebastian Roth, Alexandra Stroda, Ragnar Huhn-Wientgen, Johnnes Nienhaus, Rene 

M´Pembele, Antony Adelowo; Medical Faculty University Hospital RWTH Aachen (36): Rolf 

Rossaint, Ana Kowark, Sebastian Ziemann, Linda Grüßer, Julia Wallqvist, Pascal Kowark, 

Christian Bach; Klinik für Anästhesiologie, operative Intensivmedizin und postoperative 

Schmerztherapie (29): Richard K. Ellerkmann, Nicholas Kiefer, Holger Pohl, Anne Houben, 
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Mihiri U. Amarasekara, Anke Hoffmann, Oliver Höhn; University Hospital Bonn (21): Maria 

Wittmann, Mark Coburn, Claudia Neumann, Markus Velten, Louise Fingerhut, Gregor Massoth.  

INDIA (631) – National Coordination Office (St. John’s Medical College and Research 

Institute, Bangalore): Mangala Rao, Freeda Xavier, Susan Maria Subbin; SIDS Hospital & 

Research Centre (171): Keyur Bhatt, Dhaval Mangukiya, Jignesh Patel, Daxa Kachhadiya, 

Sanjay Thumar, Viral Parekh; Rahate Surgical Hospital (84): Prashant Vitthalrao Rahate; Sidhu 

Hospital, Doraha (79): Ravinder Singh Sidhu, Gursaran Kaur Sidhu, Naveen Laiker, Abhitej 

Sidhu; Nanjappa Hospital (77): Vishwanath B., Sachin.D.N.B, Veena Gopal, Shivaraj. D.M., 

Ajay S., Veena T.S.; Bangalore Baptist Hospital (70): K. Varghese Zachariah, Anil Kumar, 

Venkat Narasimhan N S., Chakravarthy Joel Jacob, Priya P., Vishnuvardhan, Nithya M., Ravi 

Patil, Niranjan M.; Sengupta Hospital & Research Institute (43): Shantanu P. Sengupta, Rajasi 

Sengupta, Suchitra S. Uikey, Kunda Mungulmare, Shashikant Sahare; ACE Hospital and 

Research Center (41): Suresh B. Patankar, Suparn K. Khaladkar, Gururaj A. Padsalgi; Sanjay 

Gandhi Post Graduate Institute Of Medical Sciences (27): Sanjay Dhiraaj, Surendra Kumar 

Agarwal, Puneet Goyal, Rajneesh Kumar Singh, Sabaretnam Mayilvagnan, Anil Agarwal, 

Anand Prakash; Government Medical College, Trivandrum (16): Prem Haridas Menon, Rajeev 

Damodaran Nair Sarojini Amma; Sumandeep Vidyapeeth an Institution Deemed to be University 

& Dhiraj Hopsital (7): Vipul Gurjar, Honeypal Maharau; Government TD Medical College (7): 

Alen Sigamani, Manesh Stephen, Mohammed Ashraf; Christian Medical College Hospital, 

Ludhiana (6): Navneet Kumar Chaudhry, Valsamma Abraham, Rajneesh Calton; Rabindranath 

Tagore International Institute of Cardiac Sciences (3): Rahul Guhabiswas. 

ITALY (284) – IRCCS San Raffaele Scientific Institute (115): Giovanni Landoni, Stefano Turi, 

Nora Di Tomasso, Giuseppe Dalessandro, Cristina Nakhnoukh, Carola Galbiati, Francesco G. 

Nisi, Gabriele Valsecchi, Rosalba Lembo, Francesco De Donato, Gaetano Lombardi, Barbara 

Ferrara; IRCCS Orthopedic Institute Galeazzi (78): Giorgio Oriani, Tancredi Guerrerio, Cesare 

Donarini, Marisa Iacurti, Georges Ghanem; Galliera Hospital (75): Claudia Brusasco, Giulia 

Orefice, Francesco Corradi, Michela Gandini, Michela Rosa, Silvia Di Maio, Barbara Spanio 

Capra, Leila Mameli, Victoria Bosio; IRCCS Galeazzi Orthopedic Institute (16): Giuseppe De 

Blasio, Luigi Zagra, Paolo Perazzo, Chiara Colombo, Federica Marra. 

MALAYSIA (654) – University of Malaya (302): Chew Yin Wang, Chao Chia Cheong ,Tyng 

Yan Ng, Marzida Mansor, Nur Azreen Hussain, Ri Qi Yeow, Xue Lin Chan, Yang Qun Choy, 

Yuen Sin Lai, Choo Kian Gan, Ka Ting Ng, Nor Fadhilah Shahril, Farah Nadia Razali, Aizura 

Syafinaz Ahmad Adlan, Kok-Han Chee, Boon Keat Ng; Sarawak General Hospital (115): Shu 

Ching Teo, Samuel EH Tsan, Yong Peng Lim, Soon Keong Khaw, Tze Ling Ng, Camilla J. 

Ngen, Abigail D.R. ak Dennis Gimang, Hran Cisca HY Sim, Choo Pei Jap, Kee Chai Sia, Sze Li 

Siow; Hospital Kuala Lumpur (107): Seleen Cheah, Su Yin Loo, Yeh Han Poh, Yoke Yin Woo, 

Siti Hawa Tahir; Hospital Pulau Pinang (67): Meng-Li Lee, Im Im Chin, Azelia Mansor, Eric 

BK. Tang, Halimatun S. Muslim, Zettie Shuib, Chow Yen Yong, Lean Wah Luah, Teik Hooi 

Khoo; Port Dickson Hospital (52): Hema Malini Manogharan, Siti Sufia Mohd Saleh, Teh 

Wahida Tusirin, Sabreena Ismail, Boon Tiang Lau, Soon Keat Shio; Sungai Buloh Hospital (11): 

Chun Fai Chiang, Joyce Tien.  

NETHERLANDS (172) – Deventer Hospital (155): Ydo V. Kleinlugtenbelt, Ellie B.M. 

Landman, Stefan J. Gelderman, Jan-Hein M.G. Cobben, Bas Staffhorst, Roel Mes, Hannie 

Elskamp-Meijerman, Monique Voskamp-Wierik te, Rochel Dijkgraaf, Kim M. Welberg, Judith 

J. Postmus, Silke J. Wagenvoort; Erasmus University Medical Center (17): Felix van Lier, René 

van Bruchem, Frank Grüne. 
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NEW ZEALAND (167) – Auckland City Hospital (67): Elizabeth Maxwell, Douglas Campbell, 

Davina McAllister, Vikrant Singh, Leanda Ritchie, Sarah Dandy, Nicole Vogts, Andrew 

Marshall Wilson, Julius Dale-Gandar; Counties Manukau District Health Board (60): Jane 

Denman, Nicholas Lightfoot, Sue Olliff, Helen Houston, Reuben Breadnam, Sioux Masters; 

Waikato Hospital (40): Jonathan Termaat, Gay Mans, Kate Goldstone, Glenda Mouton. 
PAKISTAN (128) – Shifa International Hospital (92): Mohammed Amir, Tehreem Zahid, 

Sumeyya Azam, Ahmed Sohail, Yumna, Sibgha Aimon, Muhammad Uneeb, Maaz Ahmed 

Yusufi, Zia Nazir, Sundus Ayub Awan; Aga Khan University (36): Mohsin Nazir, Madeeha 

Rasheed, Haris Sheikh, Azhar Rehman, Amir Shariff, Zia Ur Rehman, Anila Anjum. 

POLAND (143) – Szpital Zakonu Bonifratrów w Krakowie (112): Wojciech Szczeklik, Maciej 

Chwala, Anna Włudarczyk, Jacek Gorka, Dorota Studzińska, Marcin Jelinek, Gabriela 

Domaszewicz, Weronika Wajda; University Hospital Zielona Góra (16): Bartosz Kudliński, 

Jarosław Zawisza, Ilona Kauf, Magdalena Wirtek, Damian Grochulski; Specjalistyczny szpital im 

E.Szczeklika w Tarnowie (15): Pawel Grudzien, Anna Mirek.  

RUSSIA (1859) – Saint Petersburg State University Hospital (815): Sergey Efremov, Alexey Y. 

Kulikov, Mikhail A. Alexeev, Konstantin S. Trukhin, Andrey A. Cherednichenko, Irina A. 

Andrianova, Svetlana S. Mikhailova, Andrey A. Sorokin, Elizaveta A. Leonova, Timur A. 

Dzhumatov, Oleg V. Kuleshov, Alexander A. Safronov, Svetlana L. Nepomnyaschaya Anna S. 

Kotova, Maxim S. Stoliarov, Dmitry V. Shmatov, Nikita S. Kubin, Nazym A. Kalieva, Dmitry 

D. Shkarupa, Elena A. Shirshova; Novosibirsk State University (327): Sergey Astrakov, Elena L. 

Neporada, Konstantin N. Kungurtsev, Vyacheslav V. Zhukov, Ilya G. Werner, Igor Yu. 

Chudnovets; E. Meshalkin National Medical Research Center (254): Vladimir Lomivorotov, 

Andrey A. Karpenko, Samandar M. Ismoilov, Olga A. Abubakirova, Galina A. Zeidlits, Mikhail 

N. Deryagin, Pavel E. Vedernikov, Liudmila V. Lomivorotova, Alexander M. Cherniavskiy, 

Gleb B. Moroz, Roman V. Osinsky, Marat N. Abubakirov; Northern State Medical 

University/City Hospital #1 of Arkhangelsk (207): Mikhail Kirov, Vsevolod V. Kuzkov, Ayyaz 

Hussain, Alexey A. Smetkin, Darja V. Carionova, Yana Y. Ilyina, Dmitrii A. Volkov, Evgenia 

V. Fot, Maria M. Sokolova, Maria V. Veshnyakova, Evgenia B. Lochekhina; Moscow Regional 

Clinical and Research Institute, MONIKI (149): Valery V. Likhvantsev, Alexey M. Ovezov, 

Levan B. Berikashvili, Oleg N. Gerasimenko, Nadezhda V. Ermokhina, Ekaterina V. Ryabova; 

V. Negovsky Reanimatology Research Institute, Moscow Clinical Scientific Center n.a. 

A.S.Loginov (72): Valery V. Likhvantsev, Valerii V. Subbotin, Artem N. Kusovlev, Kristina K. 

Kadanceva, Andrei A. Klimov, Mikhail Y. Yadgarov, Levan B. Berikashvili. Tyumen State 

Medical University (35): Tsiryateva S. B.  
SOUTH AFRICA (25) – Groote Schuur Hospital (21): Bruce M. Biccard, Kobus Bergh, Esther 

Cloete, Ettienne Coetzee, Margot Flint, Marcin Nejthardt; Sefako Makgatho Health Sciences 

University (3): Jan HR Becker; Steve Biko Academic Hospital (1): Sophie Mathijs, Bernd G. 

Lenhard, Leanne K. Frankish.  

SPAIN (753) – Hospital de la Sta Creu i Sant Pau (195): Pilar Paniagua, Adrià Font, Ruben 

Diaz, Mar Felipe, Nerea Guadalupe, Gonzalo Azparren, Virginia Cegarra, Inma India, Aranzazu 

Gonzalez, Anabel Delgado, Jose Gonzalez, Joan Fite, Jesus Alvarez-Garcia; Hospital Clínico 

Universitario de Valladolid (170): Hector J. Aguado, Juan Berrocal-Cuadrado, Elvira Mateos-

Álvarez, Adela Pereda-Manso, M. Carmen Cervera-Díaz, Gonzalo Martínez-Municio, Virginia 

García-Virto, Begoña A. Alvarez-Ramos, María Plata, Abel Ganso, Pablo Vallés-Urriza, David 

C. Noriega; Hospital Universitari Vall d’Hebron (158): Miriam de Nadal, Esther Cano, 

Maddalena Pasini, Patricia Galan, Alejandro Madrid, Elena Camio, Marcos de Miguel, Ivette 
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Chocron, Susana González, Dina Butron, Gemma Vidal, Maria T. Ferrer; Ramón y Cajal 

University Hospital (113): Ana Belén Serrano, Maria Gómez-Rojo, Ángel Candela-Toha, Isabel 

Muñoz, Jose Manuel del Rey, Ana Castro; Hospital Universitario Fundación Alcorcón (57): JI 

García Sánchez, Rodrigo Molina, Diana Zamudio, Viviana Varón; Hospital Clinic Barcelona 

(54): Beatriz Tena, Oscar Comino-Trinidad, Carla Solé, Marina Vendrell, Concepción Monsalve, 

Joan Beltran, Purificación Matute, Manuel López-Baamonde, Montserrat Tió; Hospital 

Universitari De Girona Dr J Trueta (6): Marc Vives, Kevin Regi, Silvia Torres.  

UNITED KINGDOM (76) – Medway NHS Trust U.K (65): Tarannum Rampal, Arystarch 

Miron Makowski, Iram Ahmed, Thyra Kyere-Diabour; Chelsea & Westminster NHS Foundation 

Trust (9): Marcela P. Vizcaychipi, Patil Shashank, Jaime Carungcong; West Middlesex 

University Hospital (Chelsea and Westminister Foundation Trust) (2): Surendini Thayaparan. 

USA (1045) – Cleveland Clinic (Main Campus (263), Fairview Campus (216), Hillcrest Campus 

(13): Kurt Ruetzler, Sabry Ayad, Kamal Maheshwari, Tatyana Kopyeva, David E. Traul, 

Rafi Avitsian, Jacek B. Cywinski, Allen Keebler, Stacy Ritzman, Sandra B. Machado, Mariel R. 

Manlapaz, Alparslan Turan, Kurt Ruetzler, Ayad Sabry, Daniel I. Sessler, Andrea Kurz, Praveen 

Chahar, Elyad Ekrami, Fabio A. Rodriguez-Patarroyo, Mauro Bravo, Barak Cohen, Hani Essber, 

Ruben Agudelo-Jimenez, Eva Rivas, Partha Saha, Azfar Niazi, Andrew Volio, Daniel D. Kim, 

Jorge Araujo-Duran, Eitan Scher, Manal Hassan, Gandhivarma Subramanium, Dominic Pelle, 

Michael J. Rosen, Emre Gorgun; University of North Carolina, Chapel Hill (129): Priya A. 

Kumar, Harendra Arora, Meena Bhatia; MD Anderson Cancer Center (127): Juan P. Cata, 

German Corrales, Ronaldo Purugganan, Peter Norman, Olakunle Idowu; The Ohio State 

University Wexner Medical Center (110): Tristan E. Weaver, Sergio D. Bergese, Alberto A. 

Uribe, Joshua D. Pasek, Jaume Borell-Vega, Caitlin Hatten, Olufunke Dada, Johnny McKeown, 

Juan Fiorda-Diaz, Marco Echeverria-Villalobos, Michael Essandoh; Cleveland Clinic Florida 

(103): Camila Teixeira, Syed Nasim, Edward Noguera, Santiago Luis, Mario Pimentel, Snehal 

Raut, Sameep Baral, Ricardo Plata Aguilar, Luz Divina Arazo, Andres Giraldo, Steven Minear; 

Wake Forest School of Medicine (48): Scott Alan Miller, Bruce Cusson, Lynne Harris; Oregon 

Health & Science University (19): Sydney E. Rose, Vincent Pinkert; Yale School of Medicine 

(10): Shamsuddin Akhtar, Miriam Treggiari, Michael Kampp; Rhode Island Hospital, The 

Warren Alpert Medical School of Brown University (5): Denis Snegovskikh, Mark C. Kendall; 

Columbia University Irving Medical Center (2): Gebhard Wagener, Erin Hittesdorf.  
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2 SUPPLEMENTARY METHODS 
 

2.1 Supplementary Appendix Methods Section S1. Eligibility criteria 
 

Inclusion criteria – patients had to fulfill the following inclusion criteria: 

 

1. ≥45 years of age;  

  

2. undergoing noncardiac surgery;  

 

3. expected to require at least one overnight hospital admission after surgery;  

 

4. fulfilled ≥1 of the following 6 criteria (A-F):  

A. N-terminal pro–B-type natriuretic peptide (NT-proBNP) ≥200 ng/L; 

B. history of coronary artery disease as defined by any one of the following 7 

criteria: 

I. history of angina,  

II. history of myocardial infarction or acute coronary syndrome, 

III. history of a regional cardiac wall motion abnormality on 

echocardiography or a segmental fixed defect on radionuclide 

imaging, 

IV. history of a radionuclide exercise, echocardiographic exercise, or 

pharmacological cardiovascular stress test demonstrating cardiac 

ischemia, 

V. history of a coronary angiographic or computer tomography coronary 

angiographic evidence of atherosclerotic stenosis ≥50% of the 

diameter of any coronary artery, 

VI. electrocardiogram with pathological Q waves in two contiguous leads, 

or 

VII.   previous coronary artery revascularization (i.e. percutaneous coronary 

intervention or coronary artery bypass graft surgery); 

C. history of peripheral arterial disease as defined by a physician diagnosis of a 

current, or prior, history of any one of the following 4 criteria: 

I. intermittent claudication, 

II. vascular surgery for atherosclerotic disease, 

III. an ankle/arm systolic blood pressure ratio <0.90 in either leg at rest, or 

IV. angiographic or doppler study demonstrating >70% stenosis in a 

noncardiac artery; 

D. history of stroke as defined by any one of the following 2 criteria 

I. a physician diagnosis of stroke, or 

II. computed tomography or magnetic resonance imaging evidence of a 

prior stroke; 

E. undergoing major vascular surgery defined as all vascular surgery except 

arteriovenous shunt, vein stripping procedures, carotid endarterectomies, and 

endovascular abdominal aortic aneurysm repair; or 

F. any 3 of the following 9 risk criteria: 



Page 10 of 53 

 

I. undergoing major surgery defined as intraperitoneal, intrathoracic, 

retroperitoneal, or major orthopedic surgery (i.e., hip arthroplasty, 

internal fixation of hip or femur, pelvic arthroplasty, knee arthroplasty, 

above-knee amputation, or amputation below the knee but above the 

foot), 

II. history of congestive heart failure defined as a physician diagnosis of a 

current or prior episode of congestive heart failure or prior 

radiographic evidence of vascular redistribution, interstitial pulmonary 

edema, or frank alveolar pulmonary edema, 

III. history of a transient ischemic attack, 

IV. diabetes and currently taking an oral hypoglycemic agent or insulin, 

V. age >70 years, 

VI. history of hypertension, 

VII. serum creatinine >175 µmol/L (>2.0 mg/dL) based on most recent 

measurement before randomization, 

VIII. history of smoking within 2 years of surgery, or 

IX. undergoing emergent/urgent surgery defined as surgery that a surgeon 

schedules to go to the operating room within 48 hours of an acute 

presentation to the hospital; and 

 

5. provided written informed consent to participate in the POISE-3 Trial. 

 

Exclusion criteria – patients fulfilling any of the following criteria were excluded: 

 

1. undergoing cardiac surgery or intracranial neurosurgery; 

 

2. planned use of systemic tranexamic acid during surgery; 

 

3. low-risk surgical procedure, based on individual physician’s judgment; 

 

4. hypersensitivity or known allergy to tranexamic acid;  

 

5. creatinine clearance <30 mL/min (Cockcroft-Gault equation) or on chronic dialysis; 

 

6. history of seizure disorder; 

 

7. recent (<3 months) stroke, myocardial infarction, acute arterial thrombosis, or venous 

thromboembolism; 

 

8. fibrinolytic condition following consumption coagulopathy; 

 

9. subarachnoid hemorrhage within the past 30 days; 

 

10. women of childbearing potential who are not taking effective contraception, pregnant 

or breast-feeding; or 
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11. previously enrolled in the POISE-3 trial. 

 

 

POISE = PeriOperative ISchemic Evaluation 
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2.2 Supplementary Appendix Methods Section S2. Follow-up process 

 

Patients had troponin measurements in hospital 6-12 hours after surgery and on 

postoperative days 1, 2, and 3, or up until hospital discharge.  If a troponin measurement was 

elevated, we recommended obtaining an electrocardiogram.  Research personnel followed 

patients throughout their time in hospital evaluating the patients and reviewing their medical 

records and recording any outcomes.  Study personnel contacted all patients by telephone at 30 

days after randomization, collected data, and submitted case report forms and supporting event 

documentation directly into the data management system.  These processes were followed before 

and during the COVID-19 pandemic.  
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2.3 Supplemental Appendix Methods Section S3. Secondary and tertiary outcomes 

Secondary 30-day outcomes were time to occurrence of: 1. bleeding independently 

associated with mortality after noncardiac surgery (BIMS); 2. life-threatening bleeding; 3. major 

bleeding; 4. critical organ bleeding; 5. myocardial injury after noncardiac surgery (MINS); 6. 

MINS not fulfilling the universal definition of myocardial infarction; 7. myocardial infarction; 

and 8. a net risk-benefit outcome – a composite of cardiovascular death, and non-fatal life-

threatening, major bleeding, critical organ bleeding, MINS, stroke, peripheral arterial 

thrombosis, and symptomatic proximal venous thromboembolism.  

 Tertiary 30-day outcomes were time to occurrence of: 1. all-cause mortality; 2. 

cardiovascular mortality; 3. International Society on Thrombosis and Haemostasis (ISTH) major 

bleeding; 4. non-hemorrhagic stroke; 5. peripheral arterial thrombosis; 6. symptomatic proximal 

venous thromboembolism; 7. hemorrhagic stroke; 8. cardiac revascularization; 9. amputation; 10. 

symptomatic pulmonary embolism; 11. symptomatic proximal deep vein thrombosis; 12. any 

symptomatic or asymptomatic proximal venous thromboembolism; 13. acute kidney injury; 14. 

new renal replacement therapy; 15. re-hospitalization for cardiovascular reasons; 16. seizures; 

17. infection; and 18. sepsis.  Other tertiary 30-day outcomes included: 19. transfusions (i.e., 

proportion of patients transfused); 20. length of hospital stay; and 21. number of days alive at 

home.  
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2.4 Supplemental Appendix Methods Section S4. Outcome definitions 

 

Outcome Definition 

Life-threatening bleeding  

 

Life-threatening bleeding was bleeding that was fatal, or led to: significant hypotension that 

requires inotrope therapy, urgent (within 24 hours) surgery (other than superficial vascular 

repair), or intracranial hemorrhage. 

Major bleeding  

 

Major bleeding was defined as bleeding that was not specified under “life- threatening bleeding” 

above, and required one of the following criteria: resulted in a postoperative hemoglobin ≤70 g/L; 

a transfusion of ≥1 unit of red blood cells; or led to an intervention (i.e., embolization, superficial 

vascular repair, or nasal packing). 

Critical organ bleeding A critical organ bleeding event was bleeding that was intracranial, intraocular, intraspinal, 

pericardial, retroperitoneal, or intramuscular with compartment syndrome. 

Bleeding independently 

associated with mortality after 

noncardiac surgery (BIMS)  

 

BIMS was bleeding meeting any of the following 3 criteria:  

1. associated with a postoperative hemoglobin <70 g/L;  

2. resulting in transfusion of one or more units of red blood cells; or  

3. judged to be the immediate cause of death.  

International Society on 

Thrombosis and Haemostasis 

(ISTH) major bleeding  

 

ISTH major bleeding was bleeding that met any of the following criteria:  

1. fatal bleeding;  

2. bleeding that was symptomatic and occurred in a critical area or organ, such as intracranial, 

intraspinal, intraocular, retroperitoneal, pericardial, in a non-operated joint, or intramuscular with 

compartment syndrome, assessed in consultation with the surgeon;  

3. extra-surgical site bleeding causing a fall in hemoglobin level of 20 g/L (1.24 mmol/L) or 

more, or leading to transfusion of two or more units of whole blood or red cells, with temporal 

association within 24–48 hours to the bleeding;  
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4. surgical site bleeding that required a second intervention - open, arthroscopic, endovascular - or 

a hemarthrosis of sufficient size as to interfere with rehabilitation by delaying mobilization or 

delayed wound healing, resulting in prolonged hospitalization or a deep wound infection; or  

5. surgical site bleeding that was unexpected and prolonged or sufficiently large to cause 

hemodynamic instability, as assessed by the surgeon.  There should be an associated fall in 

hemoglobin level of 20 g/L (1.24 mmol/L), or transfusion, indicated by the bleeding, of at least 

two units of whole blood or red cells, with temporal association within 24 hours to the bleeding.  

Myocardial injury after 

noncardiac surgery (MINS)  

 

MINS was defined as any myocardial infarction (as defined below), and any elevated troponin 

(i.e., a value higher than the local laboratory threshold) judged to be due to myocardial ischemia 

(i.e., without evidence of a nonischemic etiology [e.g., chronic elevation, pulmonary embolism, 

sepsis, cardioversion]) that occurred within the first 30 days after the initiation of surgery.  The 

only exceptions to the definition of an elevated troponin was to use a higher threshold for 

troponin T (TnT) of ≥30 ng/L, and for high-sensitivity troponin T (hsTnT) of 20 to <65 ng/L with 

an absolute change of at least 5 ng/L or an hsTnT level ≥65 ng/L.  These threshold for TnT and 

hsTnT are based upon data from a large international prospective perioperative cohort study that 

established troponin thresholds that were independently associated with 30-day mortality after 

non-cardiac surgery.1,2 

Myocardial infarction If the diagnostic criteria for myocardial infarction included an elevated troponin, then the 

definition of MINS must have been met to fulfill the diagnostic criteria for myocardial infarction 

(universal definition).  The diagnosis of myocardial infarction required any one of the following 

criteria. 

1. Detection of a rise or fall of a cardiac biomarker (preferably troponin) with at least one value 

above the 99th percentile of the upper reference limit (URL) together with evidence of 

myocardial ischemia with at least one of the following:  

A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort, shortness of breath, or 

pulmonary edema);  
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B. development of pathologic Q waves present in any two contiguous leads that are ≥30 

milliseconds;  

C. new or presumed electrocardiography (ECG) changes indicative of ischemia (i.e., ST segment 

elevation [≥2 mm in leads V
1
, V

2
, or V

3 
OR ≥1 mm in the other leads], ST segment depression 

[≥1 mm], or symmetric inversion of T waves ≥1 mm) in at least two contiguous leads;  

D. new left bundle branch block (LBBB);   

E. new cardiac wall motion abnormality on echocardiography or new fixed defect on radionuclide 

imaging; or  

F. identification of intracoronary thrombus on angiography or autopsy;  

2. Cardiac death, with symptoms suggestive of myocardial ischemia and presumed new ischemic 

ECG changes or new LBBB, but death occurred before cardiac biomarkers were obtained, or 

before cardiac biomarker values would be increased;  

3. Percutaneous coronary intervention (PCI) related myocardial infarction was defined by 

elevation of a troponin value (>5 x 99th percentile URL) in patients with a normal baseline 

troponin value (≤99th percentile URL) or a rise of a troponin measurement >20% if the baseline 

values were elevated and were stable or falling.  In addition, either (i) symptoms suggestive of 

myocardial ischemia or (ii) new ischemic ECG changes or (iii) angiographic findings consistent 

with a procedural complication or (iv) imaging demonstration of new loss of viable myocardium 

or new regional wall motion abnormality were required;  

4. Stent thrombosis associated with myocardial infarction when detected by coronary 

angiography or autopsy in the setting of myocardial ischemia and with a rise and/or fall of cardiac 

biomarker values with at least one value above the 99th percentile URL;  

5. Coronary artery bypass grafting (CABG) related myocardial infarction was defined by 

elevation of cardiac biomarker values (>10 x 99th percentile URL) in patients with a normal 

baseline troponin value (≤99th percentile URL).  In addition, either (i) new pathological Q waves 

or new LBBB, or (ii) angiographic documented new graft or new native coronary artery 
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occlusion, or (iii) imaging evidence of new loss of viable myocardium or new regional wall 

motion abnormality; or  

6. For patients who were believed to have suffered a myocardial infarction within 28 days of a 

MINS event or within 28 days of a prior myocardial infarction, the following criteria for 

myocardial infarction was required:  

Detection of a rise or fall of a cardiac biomarker (preferably troponin) with at least one value 

above the 99th percentile of the upper reference limit (URL) and 20% higher than the last 

troponin measurement related to the preceding event together with evidence of myocardial 

ischemia with at least one of the following:  

A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort, shortness of breath, 

pulmonary edema);  

B. development of pathologic Q waves present in any two contiguous leads that are ≥30 

milliseconds;  

C. new or presumed new ECG changes indicative of ischemia (i.e., ST segment elevation [>2 mm 

in leads V
1
, V

2
, or V

3 
OR >1 mm in the other leads], ST segment depression [>1 mm], or 

symmetric inversion of T waves >1 mm) in at least two contiguous leads;  

D. new LBBB;   

E. new cardiac wall motion abnormality on echocardiography or new fixed defect on radionuclide 

imaging; or  

F. identification of intracoronary thrombus on angiography or autopsy.  

MINS not fulfilling the 

universal definition of 

myocardial infarction 

 

Any elevated troponin (higher than the local lab threshold) judged to be due to myocardial 

ischemia (i.e., without evidence of a non-ischemic etiology [e.g., chronic elevation, pulmonary 

embolism, sepsis, cardioversion]) that occurred with the first 30 days after surgery, and not 

fulfilling the definition of MI (as defined above). 
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Stroke 

 

Stroke was defined as a new focal neurological deficit thought to be vascular in origin with signs 

or symptoms lasting more than 24 hours or leading to death.  Stroke was sub-classified into 

hemorrhagic and non-hemorrhagic stroke.  Non-hemorrhagic stroke was sub-classified into 

ischemic, ischemic with secondary transformation, or stroke of uncertain classification.  

Hemorrhagic stroke was sub-classified into primary intracerebral hemorrhage and primary 

subarachnoid hemorrhage.  

1. Ischemic stroke was a focal brain infarction caused by an arterial (or rarely venous) obstruction 

and as documented by computed tomography / magnetic resonance imaging (CT/MRI) that is 

normal or shows an infarct in the clinically expected area. 

2. Secondary hemorrhagic transformation of ischemic stroke was a hemorrhagic transformation of 

ischemic stroke that was symptomatic or asymptomatic.  

A. Symptomatic transformation of ischemic stroke was defined as a hematoma occupying 30% or 

more of the infarcted tissue associated with a significant neurologic deterioration (consistent with 

a decrease of 4 points in the National Institutes of Health Stroke Scale/Score [NIHSS]) compared 

to immediately before the worsening and an absence of an alternative explanation for 

deterioration.  

B. Asymptomatic transformation of ischemic stroke was defined as a hemorrhagic transformation 

not meeting the criteria for symptomatic transformation.  

3. Undetermined stroke was a definite stroke that did not meet the criteria for ischemic or 

hemorrhagic stroke because CT or MRI were not done and there were no autopsy data.  Rarely it 

cannot be determined with confidence whether the stroke was ischemic versus hemorrhagic, even 

after review of CT/MRI images (e.g., primary intracerebral hemorrhage versus severe 

hemorrhagic transformation); these stroke events were classified as undetermined.  

4. Hemorrhagic stroke was a hemorrhagic stroke required neuroimaging or autopsy confirmation 

and includes two subcategories: primary intracerebral hemorrhage (intraparenchymal or 

intraventricular) and primary subarachnoid hemorrhage.  Intracranial bleeding caused by head 

trauma, bleeding associated with tumors, hemorrhagic transformation of ischemic stroke and 
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subdural/epidural hematomas were not considered as hemorrhagic strokes (but these were 

counted separately as major hemorrhages).  Microbleeds are not considered intracranial 

hemorrhage.  

A. Primary intracerebral hemorrhage was a symptomatic hemorrhagic stroke with CT/MRI or 

autopsy evidence of bleeding into the substance of the brain or ventricular spaces.  Large or 

superficial intracerebral hemorrhages often are associated with minor amounts of subarachnoid 

hemorrhage, but these should be classified as intracerebral hemorrhages.  Does not include 

secondary hemorrhage into cerebral infarct (i.e. hemorrhagic transformation which was defined 

separately), or intracerebral bleeding (i.e. contusions) due to trauma, or microbleeds detected by 

MRI.  

B. Primary subarachnoid hemorrhage: Typical clinical syndrome of sudden onset headache, with 

or without focal signs (subarachnoid hemorrhage may not have focal deficits), and CT or 

cerebrospinal fluid evidence of bleeding primarily into the subarachnoid space.  Subarachnoid 

bleeding due to ruptured intracranial aneurysms and vascular malformation were counted as 

hemorrhagic strokes, but traumatic subarachnoid hemorrhage was not.  

Peripheral arterial thrombosis  

 

We consider peripheral arterial thrombosis to have occurred when there was clear evidence of 

abrupt occlusion of a peripheral artery (i.e., not a stroke related to an intracranial artery or 

myocardial infarction) consistent with either an acute local thrombotic event or a peripheral 

arterial embolism.  To fulfill this definition, we required at least one of the following objective 

findings of peripheral arterial thrombosis:  

1. surgical report indicating evidence of arterial thrombosis/ peripheral arterial embolism,  

2. pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism,  

3. imaging evidence consistent with arterial thrombosis/ peripheral arterial embolism, or  

4. autopsy reports documenting arterial thrombosis/ peripheral arterial embolism  
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Symptomatic proximal venous 

thromboembolism  

Venous thromboembolism that includes symptomatic pulmonary embolism or symptomatic 

proximal deep vein thrombosis. 

Symptomatic pulmonary 

embolism 

The diagnosis of symptomatic pulmonary embolism required symptoms (e.g., dyspnea, pleuritic 

chest pain) or signs (e.g., hypoxia, increased work of breathing) and any one of the following: 

1. A high probability ventilation/perfusion lung scan; 

2. An intraluminal filling defect of segmental or larger artery on a helical CT scan;   

3. An intraluminal filling defect on pulmonary angiography; or 

4. A positive diagnostic test for deep venous thrombosis (e.g., positive compression ultrasound) 

and one of the following:  

    A. non-diagnostic (i.e., low or intermediate probability) ventilation/perfusion lung scan; or 

    B. non-diagnostic (i.e., subsegmental defects or technically inadequate study) helical CT scan. 

Symptomatic proximal deep 

venous thrombosis  

 

The diagnosis of symptomatic proximal deep venous thrombosis (DVT) required: 

1. symptoms or signs that suggested DVT (e.g., leg pain or swelling); and 

2. thrombosis involving the popliteal vein or more proximal veins for leg DVT or axillary or more 

proximal veins for arm DVTs.  

Any of the following defined evidence of vein thrombosis:  

A. a persistent intraluminal filling defect on contrast venography (including on CT);  

B. noncompressibility of one or more venous segments on B mode compression ultrasonography; 

or  

C. a clearly defined intraluminal filling defect on doppler imaging in a vein that cannot have 

compressibility assessed (e.g., iliac, inferior vena cava, subclavian).  
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Subclassification of death Cardiovascular death was defined as any death with a cardiovascular cause and included those 

deaths following a myocardial infarction, cardiac arrest, stroke, cardiac revascularization 

procedure (i.e., percutaneous coronary intervention [PCI] or coronary artery bypass grafting 

[CABG] surgery), pulmonary embolism, hemorrhage, or deaths due to an unknown cause.  Non-

cardiovascular death was defined as any death due to a clearly documented non-cardiovascular 

cause (e.g. trauma, infection, malignancy).   

Cardiac revascularization 

procedure 

Cardiac revascularization procedure was defined as PCI or CABG surgery. 

Amputation 

 

Amputation was defined as an amputation procedure, or auto amputation subsequent to the initial 

surgery. 

Acute kidney injury Acute kidney injury was defined as an increase in serum creatinine concentration from the 

preoperative (pre-randomization) concentration by either an increase of ≥26.5 μmol/L (≥0.3 

mg/dL) within 48 hours of surgery or an increase of 50% or greater within 7 days of surgery. 

New requirement of renal 

replacement therapy (dialysis)  

Dialysis was defined as the use of a hemodialysis machine or peritoneal dialysis apparatus. 

Rehospitalization for 

cardiovascular reasons 

 

Rehospitalization for cardiovascular reasons was defined as re-hospitalization for myocardial 

infarction, cardiac arrest, stroke, congestive heart failure, ischemic symptoms with ST or T wave 

changes on an ECG, cardiac arrhythmia, cardiac revascularization procedure, amputation, 

peripheral arterial thrombosis, deep venous thrombosis, pulmonary embolism, any vascular 

surgery, or bleeding. 

Seizure  

 

Seizure was defined as the abrupt onset of focal or generalized experiential, motor, sensory or 

cognitive phenomena, in absence of another etiology for the event (e.g., movement or psychiatric 

disorder). 

Infection  

 

Infection was defined as a pathologic process caused by the invasion of normally sterile tissue or 

fluid or body cavity by pathogenic or potentially pathogenic organisms.  
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Sepsis The Third International Consensus Definitions Task Force defined sepsis as a “life-threatening 

organ dysfunction due to a dysregulated host response to infection.”  Based on the Third 

International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3) criteria, sepsis 

required a quick Sequential Organ Failure Assessment (qSOFA) Score ≥2 points due to infection. 

The qSOFA included the following items and scoring system:  

1. Glasgow Coma Scale (GCS) score of 13 or less (1 point)  

2. systolic blood pressure of 100 mm Hg or less (1 point), and  

3. respiratory rate of 22 breaths/min or more (1 point).  
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2.5 Supplemental Appendix Methods Section S5. Monitoring 

Monitoring in POISE-3 consisted of central data consistency checks, statistical data 

monitoring, and site monitoring (either on-site or virtually).  Site monitoring occurred at 

hospitals that randomized ≥150 patients or stood out on central data consistency checks or 

statistical data monitoring.  For site monitoring, the study statistician randomly selected 

participants with and without primary outcomes, and independent monitors audited their hospital 

charts and supporting documents.  Study personnel corrected any data errors identified through 

central data consistency checks or site monitoring.  Site monitoring did not indicate any major 

discrepancies between the submitted data and site monitoring findings.  Our approach to 

monitoring was consistent before and during the COVID-19 pandemic.  
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2.6 Supplemental Appendix Methods Section S6. Adjudication process 

 

 The Event Adjudication Committee consisted of clinicians with expertise in perioperative 

outcomes who were blinded to treatment allocation and adjudicated the following outcomes: life-

threatening bleeding, major bleeding, critical organ bleeding, bleeding independently associated 

with mortality after noncardiac surgery (BIMS), International Society on Thrombosis and 

Haemostasis (ISTH) major bleeding, myocardial injury after noncardiac surgery (MINS), 

myocardial infarction, stroke, peripheral arterial thrombosis, symptomatic pulmonary embolism, 

and symptomatic proximal deep vein thrombosis.  Outcome events that remained unrefuted after 

the adjudication process were used in the analyses.   
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2.7 Supplemental Appendix Methods Section S7.  Original sample size calculation  

 

POISE-3 was initially designed to randomize 10,000 patients to tranexamic acid or 

placebo.  This sample size would provide 95% power to demonstrate that the upper bound of the 

one-sided 97.5% CI for a HR was <1.125, assuming a placebo event rate of 11% and an actual 

HR of 0.9.  This sample size would also provide >90% power to detect a HR <0.75 for the 

primary efficacy outcome, assuming a placebo event rate of 7%.    
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2.8 Supplemental Appendix Methods Section S8. Details of the interim analyses 

For the tranexamic acid trial, three interim analyses based on the primary safety outcome 

occurred when 25%, 50% and 75% of the 30-day data were available.  The Data Monitoring 

Committee (DMC) employed the modified Haybittle-Peto rule of 3.5 standard deviations (SDs) 

(α = 0.00047).3,4  To trigger discussion about stopping the trial early for harm, the point estimate 

of the hazard ratio for tranexamic acid versus placebo needed to exceed 1.0 by more than 3.5 

SDs at any of the interim analyses.  

Two interim analyses for efficacy of tranexamic acid occurred when 50% and 75% of the 

30-day data were available.  These analyses were based on a net risk-benefit outcome defined as 

the composite of cardiovascular death, bleeding (i.e., non-fatal life-threatening, major, or critical 

organ bleeding), myocardial injury after noncardiac surgery, stroke, peripheral arterial 

thrombosis, and symptomatic proximal venous thromboembolism.  The DMC employed the 

modified Haybittle-Peto rules3,4 of 4 SDs (α = 0.000067) for the interim analysis on the 50% 

subset, and of 3.5 SDs (α = 0.00047) for the 75% subset analysis.  For the results of the interim 

analyses to be considered significant to trigger discussions about stopping the trial for greater 

than expected efficacy, these predefined boundaries had to be exceeded in at least 2 consecutive 

analyses, 3 or more months apart.  The α-level for the final efficacy analysis remained the 

conventional α = 0.05 given the infrequent interim analyses, their extremely low α levels, and the 

requirement for confirmation with subsequent analyses. 
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2.9 Supplemental Appendix Methods Section S9. Planned subgroup analyses 

For the primary efficacy and safety outcomes, we evaluated the following subgroups: 

orthopedic versus non-orthopedic surgery; preoperative hemoglobin <120 g/L versus ≥120 g/L; 

preoperative estimated glomerular filtration rate (eGFR) <45, 45-<60, and ≥60 ml min-1 1.73 m2; 

and preoperative N-terminal pro–B-type natriuretic peptide (NT-proBNP) <200, 200-<1500, and 

≥1500 ng/L.  We expected tranexamic acid to have greater benefit and safety in patients having 

orthopedic surgery, with a preoperative hemoglobin <120 g/L, a lower preoperative eGFR, and 

higher preoperative NT-proBNP values.   
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3 SUPPLEMENTARY FIGURES AND TABLES 

3.1 Supplementary Appendix Figure S1. Patient flow diagram 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eligible patients (n=26,581) 

Eligible patients not randomized (n=17,046) 

  Patient did not consent (n=5970) 

  Physician declined to have patient participate (n=3544) 

  Research or pharmacy staff unavailable (n=4453) 

  Not eligible for BP management arm (n=925) 

  Language barrier (n=520) 

  Other (n=1634) 

 

Randomized (n=9535) 

Allocated to tranexamic acid (n=4757) Allocated to placebo (n=4778) 

Lost to follow-up (n=4) 

Refused follow-up (n=2) 

 

Analyzed by intention to treat (n=4757) Analyzed by intention to treat (n=4778) 

Lost to follow-up (n=0) 

Refused follow-up (n=6) 

 

Patients screened (n=193,450) 
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3.2 Supplementary Appendix Figure S2. Panel A: Post hoc subgroup analysis of the 

primary efficacy outcome*  

 

 

CI = confidence interval; TXA = tranexamic acid 

* composite of life-threatening, major, and critical organ bleeding 
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3.3 Supplementary Appendix Figure S2. Panel B: Post hoc subgroup analysis of the 

primary safety outcome*  

 

CI = confidence interval; TXA = tranexamic acid 

* composite of myocardial injury after noncardiac surgery, non-hemorrhagic stroke, peripheral 

arterial thrombosis, and symptomatic proximal venous thromboembolism 
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3.4 Supplementary Appendix Table S1.  Region, ethnicity, and baseline measurements  
 

Characteristics Tranexamic 

acid group 

(N=4757) 

 

Placebo 

group 

(N=4778) 

Region – no. (%) 

  North America 

  Europe 

  Asia-Pacific 

  South America 

  Africa 

 

 

1475 (31.0) 

1895 (39.8) 

1284 (27.0) 

90 (1.9) 

13 (0.3) 

 

1486 (31.1) 

1898 (39.7) 

1294 (27.1) 

88 (1.8) 

12 (0.3) 

Ethnicity – no. (%) 

  White/Caucasian 

  Asian 

  Hispanic/Latino 

  Black/African 

  Aboriginal 

  Middle Eastern descent 

  Pacific Islander 

   

 

3618 (76.1) 

929 (19.5) 

84 (1.8) 

76 (1.6) 

27 (0.6) 

15 (0.3) 

5 (0.1) 

 

3621 (75.8) 

950 (19.9) 

90 (1.9) 

71 (1.5) 

25 (0.5) 

10 (0.2) 

10 (0.2) 

Preoperative laboratory measurements 

  hemoglobin (g/L) (mean [± SD]) 

  creatinine (µmol/L) (mean [± SD]) 

 

 

131 ± 19 

87 ± 29  

 

131 ± 19 

87 ± 31 

 

no. = number; % = percentage; SD = standard deviation.  
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3.5 Supplementary Appendix Table S2: Representativeness of study participants 

 

Category Considerations 

Disease, problem or 

condition under 

investigation 
 

Patients ≥45 years of age, undergoing inpatient noncardiac surgery, 

and at increased risk of bleeding and cardiovascular complications.  

Sex and gender Among adults undergoing different types of noncardiac surgery 

worldwide, the proportion of women and men tends to be 

similar.5,6  In the subpopulation of patients undergoing noncardiac 

surgery at increased risk of cardiovascular complications, the 

proportion of men is expected to be higher than women.1 

  

Age The annual hospitalizations for noncardiac surgery increase with 

age, until age 65 years, and then the number starts to decline.5  In 

the subpopulation of patients undergoing noncardiac surgery at 

increased risk of bleeding and cardiovascular complications, older 

patients are expected to be more represented than in the overall 

noncardiac surgical population.1,7 

 

Race or ethnic group Studies suggest non-white patients represent up to 25% of patients 

undergoing noncardiac surgery, in the United States.8,9   

 

Geography Patients undergoing noncardiac surgery in low and middle-income 

countries tend to be younger and with less comorbidities than in 

high-income countries.6  

 

Other considerations Of the >300 million surgeries that occur annually, only 6% occur 

in the poorest third of the world.10  Geography, race, and 

socioeconomic status influence access to surgery, type of surgery 

(e.g., elective versus emergency, invasive versus minimally 

invasive), and outcomes after noncardiac surgery.6,10 
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Category Considerations 

Overall representativeness 

of this trial 

The participants in POISE-3 demonstrated the expected ratio of 

male to female.  Data on gender were not collected.  The mean age 

in the study population is consistent with prior international and 

United States noncardiac surgery cohort studies, especially 

considering the inclusion in the present trial of patients at increased 

risk of bleeding and cardiovascular complications.  The proportion 

of non-white patients was consistent with the proportion of non-

white patients undergoing noncardiac surgery in the United States.  

We included patients from all inhabited regions of the world.   
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3.6 Supplementary Appendix Table S3. Study drug compliance 

 

Compliance Tranexamic acid 

(N=4757) 

no. (%) 

 

Placebo 

(N=4778) 

no. (%) 

Received the first dose of study drug 4612 (97.0) 4619 (96.7) 

 

Received the second dose of the study drug 4586 (96.4) 

 

4612 (96.5) 

 

Received both doses of the study drug 

 

4581 (96.3) 4601 (96.3) 

 

no. = number; % = percentage 
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3.7 Supplementary Appendix Table S4. Non-study antifibrinolytic drug administration* 

 

Non-study antifibrinolytic drug administration  Tranexamic acid 

(N=4729) 

no. (%) 

 

Placebo 

(N=4740) 

no. (%) 

Topical tranexamic acid 168 (3.6) 183 (3.9) 

 

Intravenous tranexamic acid 69 (1.5) 

 

78 (1.6) 

 

Other antifibrinolytic drug 

 

23 (0.5) 24 (0.5) 

 

no. = number; % = percentage 

 

* among patients who had surgery 
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3.8 Supplementary Appendix Table S5. Medications taken after surgery while in the 

hospital* 

 

 Tranexamic 

acid group 

(N=4729) 

 

Placebo 

group 

(N=4740) 

Medications taken after surgery while in the hospital – no. (%) 

  therapeutic thrombin/factor Xa inhibitor 

  therapeutic dose vitamin K antagonist  

  therapeutic dose intravenous or subcutaneous antithrombotic 

  prophylactic dose anticoagulant 

  aspirin 

  venous thromboembolism prophylactic medication† 

  P2Y12 inhibitor  

  non-steroidal anti-inflammatory drug 

  cox-2 inhibitor 

 

 

338 (7.1) 

81 (1.7) 

428 (9.1) 

2353 (49.8) 

1375 (29.1) 

3037 (64.2) 

254 (5.4) 

1524 (32.2) 

377 (8.0) 

 

 

306 (6.5) 

65 (1.4) 

431 (9.1) 

2373 (50.1) 

1362 (28.7) 

3015 (63.6) 

254 (5.4) 

1598 (33.7) 

358 (7.6) 

 

* among patients who had surgery 

 
† prophylactic dose anticoagulant or aspirin 
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3.9 Supplementary Appendix Table S6. Serious adverse events 

 

 

TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Number of patients with ≥1 SAE 263 (5.5) 242 (5.1) 0.5 (-0.4 to 1.4) 0.16 

Blood and lymphatic system disorders 4 (0.1) 4 (0.1) 0 (-0.1 to 0.1) >0.99 

Anemia 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Disseminated intravascular coagulation 0 (0) 1 (<0.1) NA NA 

Febrile neutropenia 1 (<0.1) 0 (0) NA NA 

Iron deficiency anemia 0 (0) 1 (<0.1) NA NA 

Lymphadenopathy 1 (<0.1) 0 (0) NA NA 

Pancytopenia 0 (0) 1 (<0.1) NA NA 

Cardiac disorders 8 (0.2) 6 (0.1) <0.1 (-0.1 to 0.2) 0.59 

Atrial fibrillation 2 (<0.1) 0 (0) NA NA 

Bradycardia 0 (0) 2 (<0.1) NA NA 

Cardiac arrest 0 (0) 1 (<0.1) NA NA 

Cardiac failure congestive 1 (<0.1) 0 (0) NA NA 

Mitral valve incompetence 1 (<0.1) 0 (0) NA NA 

Nodal arrhythmia 1 (<0.1) 0 (0) NA NA 

Pericarditis 1 (<0.1) 0 (0) NA NA 

Sinus tachycardia 0 (0) 1 (<0.1) NA NA 

Supraventricular tachycardia 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Ventricular tachycardia 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Congenital, familial and genetic disorders 1 (<0.1) 2 (<0.1) >-0.1 (-0.1 to 0.1) 0.57 

11-beta-hydroxylase deficiency 1 (<0.1) 0 (0) NA NA 

Tracheo-esophageal fistula 0 (0) 1 (<0.1) NA NA 

Hyperglycinemia 0 (0) 1 (<0.1) NA NA 

Ear and labyrinth disorders 0 (0) 1 (<0.1) NA NA 

Vertigo 0 (0) 1 (<0.1) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Endocrine disorders 1 (<0.1) 0 (0) NA NA 

Inappropriate antidiuretic hormone secretion 1 (<0.1) 0 (0) NA NA 

Eye disorders 2 (<0.1) 0 (0) NA NA 

Amaurosis fugax 1 (<0.1) 0 (0) NA NA 

Blindness transient 1 (<0.1) 0 (0) NA NA 

Gastrointestinal disorders 68 (1.4) 42 (0.9) 0.6 (0.1 to 1.0) 0.01 

Abdominal pain 6 (.1) 5 (0.1) <0.1 (-0.1 to 0.2) 0.76 

Anal stenosis 1 (<0.1) 0 (0) NA NA 

Ascites 0 (0) 1 (<0.1) NA NA 

Colitis 0 (0) 1 (<0.1) NA NA 

Constipation 4 (0.1) 2 (<0.1) <0.1 (-0.1 to 0.2) 0.41 

Diarrhea 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Diverticulum intestinal 0 (0) 1 (<0.1) NA NA 

Duodenal obstruction 0 (0) 1 (<0.1) NA NA 

Dysphagia 1 (<0.1) 0 (0) NA NA 

Enteritis 1 (<0.1) 0 (0) NA NA 

Enterocele 1 (<0.1) 0 (0) NA NA 

Enterocolitis 1 (<0.1) 0 (0) NA NA 

Food poisoning 1 (<0.1) 0 (0) NA NA 

Gastric polyps 1 (<0.1) 0 (0) NA NA 

Gastric ulcer 1 (<0.1) 0 (0) NA NA 

Gastric ulcer perforation 0 (0) 1 (<0.1) NA NA 

Gastrointestinal fistula 0 (0) 1 (<0.1) NA NA 

Gastrointestinal hemorrhage 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Hematemesis 1 (<0.1) 0 (0) NA NA 

Ileal stenosis 1 (<0.1) 0 (0) NA NA 

Ileus 1 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.32 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Ileus paralytic  1 (<0.1) NA NA 

Impaired gastric emptying 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Inguinal hernia 1 (<0.1) 0 (0) NA NA 

Intestinal ischemia 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Intestinal obstruction 10 (0.2) 2 (<0.1) 0.2 (<0.1 to 0.3) 0.02 

Intestinal perforation 0 (0) 1 (<0.1) NA NA 

Intestinal pseudo-obstruction 0 (0) 1 (<0.1) NA NA 

Intestinal stenosis 0 (0) 1 (<0.1) NA NA 

Malabsorption 1 (<0.1) 0 (0) NA NA 

Melaena 0 (0) 1 (<0.1) NA NA 

Mesenteric artery thrombosis 0 (0) 1 (<0.1) NA NA 

Nausea 1 (<0.1) 0 (0) NA NA 

Obstruction gastric 0 (0) 1 (<0.1) NA NA 

Esophageal stenosis 1 (<0.1) 0 (0) NA NA 

Esophagitis 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Pancreatitis 1 (<0.1) 0 (0) NA NA 

Pancreatitis acute 2 (<0.1) 0 (0) NA NA 

Rectal hemorrhage 1 (<0.1) 2 (<0.1) >-0.1 (-0.1 to 0.1) 0.57 

Rectal prolapse 0 (0) 1 (<0.1) NA NA 

Small intestinal obstruction 13 (0.3) 3 (0.1) 0.2 (<0.1 to 0.4) 0.01 

Small intestinal perforation 1 (<0.1) 0 (0) NA NA 

Upper gastrointestinal hemorrhage 0 (0) 1 (<0.1) NA NA 

Vomiting 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Pneumoperitoneum 1 (<0.1) 0 (0) NA NA 

Duodenal stenosis 1 (<0.1) 0 (0) NA NA 

Enterocutaneous fistula 0 (0) 1 (<0.1) NA NA 

Large intestine polyp 1 (<0.1) 0 (0) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Gastrointestinal edema 1 (<0.1) 0 (0) NA NA 

Abdominal hernia 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Incarcerated umbilical hernia 0 (0) 1 (<0.1) NA NA 

Pharyngo-esophageal diverticulum 1 (<0.1) 0 (0) NA NA 

Intra-abdominal fluid collection 0 (0) 1 (<0.1) NA NA 

General disorders and administration site 

conditions 

13 (0.3) 13 (0.3) <0.1 (-0.1 to 0.1) 0.99 

Asthenia 1 (<0.1) 0 (0) NA NA 

Chest pain 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Generalized edema 0 (0) 1 (<0.1) NA NA 

Hernia 0 (0) 1 (<0.1) NA NA 

Edema 1 (<0.1) 0 (0) NA NA 

Edema peripheral 2 (<0.1) 0 (0) NA NA 

Pain 4 (0.1) 5 (0.1) >-0.1 (-0.1 to 0.1) 0.74 

Swelling 0 (0) 2 (<0.1) NA NA 

General physical health deterioration 0 (0) 1 (<0.1) NA NA 

Polyp 0 (0) 1 (<0.1) NA NA 

Non-cardiac chest pain 0 (0) 1 (<0.1) NA NA 

Medical device site discharge 1 (<0.1) 0 (0) NA NA 

Stenosis 1 (<0.1) 0 (0) NA NA 

Dehiscence 2 (<0.1) 0 (0) NA NA 

Hepatobiliary disorders 9 (0.2) 5 (0.1) 0.1 (-0.1 to 0.3) 0.28 

Autoimmune hepatitis 1 (<0.1) 0 (0) NA NA 

Bile duct stone 0 (0) 1 (<0.1) NA NA 

Biliary colic 1 (<0.1) 0 (0) NA NA 

Cholecystitis 0 (0) 1 (<0.1) NA NA 

Cholecystitis acute 4 (0.1) 0 (0) NA NA 



Page 41 of 53 

 

 

TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Hepatitis 1 (<0.1) 0 (0) NA NA 

Hepatitis alcoholic 1 (<0.1) 0 (0) NA NA 

Portal vein thrombosis 1 (<0.1) 0 (0) NA NA 

Liver injury 0 (0) 1 (<0.1) NA NA 

Biliary obstruction 0 (0) 2 (<0.1) NA NA 

Immune system disorders 0 (0) 1 (<0.1) NA NA 

Hypersensitivity 0 (0) 1 (<0.1) NA NA 

Infections and infestations 5 (0.1) 6 (0.1) >-0.1 (-0.1 to 0.1) 0.77 

Abscess 0 (0) 1 (<0.1) NA NA 

Diverticulitis 3 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.32 

Empyema 0 (0) 1 (<0.1) NA NA 

Gastroenteritis 0 (0) 2 NA NA 

Herpes simplex encephalitis 1 (<0.1) 0 (0) NA NA 

Peritonitis 1 (<0.1) 0 (0) NA NA 

Coronavirus infection 0 (0) 1 (<0.1) NA NA 

Injury, poisoning and procedural complications 76 (1.6) 75 (1.6) <0.1 (-0.5 to 0.6) 0.91 

Ankle fracture 0 (0) 1 (<0.1) NA NA 

Burns third degree 1 (<0.1) 0 (0) NA NA 

Clavicle fracture 0 (0) 1 (<0.1) NA NA 

Fall 5 (0.1) 3 (0.1) <0.1 (-0.1 to 0.2) 0.48 

Femur fracture 2 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Fibula fracture 1 (<0.1) 0 (0) NA NA 

Foot fracture 0 (0) 1 (<0.1) NA NA 

Head injury 1 (<0.1) 0 (0) NA NA 

Hip fracture 2 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.66 

Humerus fracture 0 (0) 1 (<0.1) NA NA 

Incisional hernia 0 (0) 1 (<0.1) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Injury 0 (0) 1 (<0.1) NA NA 

Joint dislocation 0 (0) 2 (<0.1) NA NA 

Multiple fractures 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Peroneal nerve injury 1 (<0.1) 0 (0) NA NA 

Rib fracture 0 (0) 1 (<0.1) NA NA 

Seroma 1 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.32 

Spinal compression fracture 1 (<0.1) 0 (0) NA NA 

Spinal fracture 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Ulna fracture 1 (<0.1) 0 (0) NA NA 

Ureteric injury 0 (0) 2 (<0.1) NA NA 

Wound dehiscence 6 (0.1) 2 (<0.1) 0.1 (-0.1 to 0.2) 0.16 

Wrist fracture 1 (<0.1) 0 (0) NA NA 

Suture rupture 1 (<0.1) 0 (0) NA NA 

Anastomotic leak 3 (0.1) 4 (0.1) >-0.1 (-0.1 to 0.1) 0.71 

Prescribed overdose 1 (<0.1) 0 (0) NA NA 

Wound complication 0 (0) 1 (<0.1) NA NA 

Postoperative ileus 37 (0.8) 30 (0.6) 0.2 (-0.2 to 0.5) 0.38 

Post procedural diarrhea 0 (0) 1 (<0.1) NA NA 

Pelvic fracture 0 (0) 1 (<0.1) NA NA 

Postoperative wound complication 0 (0) 1 (<0.1) NA NA 

Lower limb fracture 1 (<0.1) 2 (<0.1) >-0.1 (-0.1 to 0.1) 0.56 

Procedural hypotension 0 (0) 1 (<0.1) NA NA 

Pancreatic leak 1 (<0.1) 0 (0) NA NA 

Dural tear 0 (0) 1 (<0.1) NA NA 

Procedural pain 0 (0) 1 (<0.1) NA NA 

Incision site inflammation 0 (0) 1 (<0.1) NA NA 

Gastrointestinal stoma complication 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Gastrointestinal anastomotic leak 0 (0) 1 (<0.1) NA NA 

Radiation sickness syndrome 1 (<0.1) 0 (0) NA NA 

Periprosthetic fracture 1 (<0.1) 0 (0) NA NA 

Traumatic lung injury 1 (<0.1) 0 (0) NA NA 

Fascial rupture 1 (<0.1) 0 (0) NA NA 

Postoperative delirium 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Scrotal injury 0 (0) 1 (<0.1) NA NA 

Incarcerated parastomal hernia 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Diversion colitis 0 (0) 1 (<0.1) NA NA 

Investigations 6 (0.1) 2 (<0.1) 0.1 (-0.1 to 0.2) 0.16 

Blood glucose increased 1 (<0.1) 0 (0) NA NA 

Blood pressure abnormal 0 (0) 1 (<0.1) NA NA 

Blood glucose fluctuation 1 (<0.1) 0 (0) NA NA 

Ejection fraction decreased 1 (<0.1) 0 (0) NA NA 

Coagulation test abnormal 1 (<0.1) 0 (0) NA NA 

Nutritional condition abnormal 1 (<0.1) 0 (0) NA NA 

SARS-CoV-2 test positive 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Metabolism and nutrition disorders 17 (0.4) 24 (0.5) >-0.1 (>-0.1 to 0.1) 0.28 

Abnormal loss of weight 1 (<0.1) 0 (0) NA NA 

Dehydration 2 (<0.1) 6 (0.1) -0.1 (-0.2 to 0.1) 0.16 

Diabetes mellitus inadequate control 0 (0) 1 (<0.1) NA NA 

Diabetic ketoacidosis 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Failure to thrive 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Gout 0 (0) 2 (<0.1) NA NA 

Hypercalcemia 1 (<0.1) 0 (0) NA NA 

Hyperglycemia 3 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.32 

Hyperkalemia 1 (<0.1) 0 (0) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Hypoglycemia 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Hypokalemia 1 (<0.1) 0 (0) NA NA 

Hyponatremia 3 (0.1) 7 (0.1) -0.1 (-0.2 to 0.1) 0.21 

Hyperglycemic hyperosmolar nonketotic 

syndrome 

0 (0) 1 (<0.1) NA NA 

Diabetic metabolic decompensation 0 (0) 1 (<0.1) NA NA 

Feeding intolerance 0 (0) 1 (<0.1) NA NA 

Adult failure to thrive 1 (<0.1)  NA NA 

Starvation ketoacidosis 0 (0) 1 (<0.1) NA NA 

Musculoskeletal and connective tissue disorders 15 (0.3) 19 (0.4) -0.1 (-0.3 to 0.2) 0.50 

Arthralgia 3 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.32 

Back pain 3 (0.1) 5 (0.1) >-0.1 (-0.2 to 0.1) 0.48 

Bursitis 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Compartment syndrome 0 (0) 2 (<0.1) NA NA 

Fistula 0 (0) 1 (<0.1) NA NA 

Hemarthrosis 0 (0) 1 (<0.1) NA NA 

Joint effusion 1 (<0.1) 0 (0) NA NA 

Muscle atrophy 1 (<0.1) 0 (0) NA NA 

Musculoskeletal pain 0 (0) 2 (<0.1) NA NA 

Neck pain 1 (<0.1) 0 (0) NA NA 

Osteoarthritis 2 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.66 

Rhabdomyolysis 1 (<0.1) 0 (0) NA NA 

Pseudarthrosis 0 (0) 1 (<0.1) NA NA 

Intervertebral disc degeneration 0 (0) 1 (<0.1) NA NA 

Spinal stenosis 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.57 

Neoplasms benign, malignant and unspecified 

(including cysts and polyps) 

21 (0.4) 21 (0.4) <0.1 (-0.3 to 0.3) >0.99 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Adenocarcinoma gastric 1 (<0.1) 0 (0) NA NA 

Adenocarcinoma of colon 1 (<0.1) 0 (0) NA NA 

B-cell lymphoma  1 (<0.1) NA NA 

Bladder cancer 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Breast cancer 3 (0.1) 2 (<0.1) <0.1 (-0.1 to 0.1) 0.65 

Bronchial carcinoma 1 (<0.1) 0 (0) NA NA 

Chronic myelomonocytic leukemia 1 (<0.1) 0 (0) NA NA 

Colon cancer 1 (<0.1) 0 (0) NA NA 

Endometrial cancer 0 (0) 1 (<0.1) NA NA 

Laryngeal cancer 1 (<0.1) 0 (0) NA NA 

Lung adenocarcinoma 0 (0) 1 (<0.1) NA NA 

Metastases to liver 1 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.32 

Metastases to lung 0 (0) 2 (<0.1) NA NA 

Neoplasm 1 (<0.1) 0 (0) NA NA 

Neoplasm malignant 0 (0) 1 (<0.1) NA NA 

Rectal cancer 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Squamous cell carcinoma of the hypopharynx 1 (<0.1) 0 (0) NA NA 

Adrenal gland cancer metastatic 0 (0) 1 (<0.1) NA NA 

Lung neoplasm malignant 1 (<0.1) 0 (0) NA NA 

Brain neoplasm 1 (<0.1) 0 (0) NA NA 

Metastatic neoplasm 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Colorectal cancer 1 (<0.1) 0 (0) NA NA 

Metastasis 1 (<0.1) 3 (0.1) >-0.1 (-0.1 to 0.1) 0.32 

Thyroid cancer stage I 1 (<0.1) 0 (0) NA NA 

Hepatocellular carcinoma 0 (0) 1 (<0.1) NA NA 

Intraductal proliferative breast lesion 0 (0) 1 (<0.1) NA NA 

Papillary renal cell carcinoma 1 (<0.1) 0 (0) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Adenocarcinoma metastatic 0 (0) 1 (<0.1) NA NA 

Nervous system disorders 16 (0.3) 10 (0.2) 0.1 (-0.1 to 0.4) 0.23 

Carotid artery thrombosis 1 (<0.1) 0 (0) NA NA 

Cerebrospinal fluid leakage 1 (<0.1) 2 (<0.1) >-0.1 (-0.1 to 0.1) 0.57 

Dementia 1 (<0.1) 0 (0) NA NA 

Dizziness 0 (0) 1 (<0.1) NA NA 

Encephalopathy 0 (0) 1 (<0.1) NA NA 

Hemiparesis 0 (0) 1 (<0.1) NA NA 

Hypoglycemic encephalopathy 1 (<0.1) 0 (0) NA NA 

Peroneal nerve palsy 1 (<0.1) 0 (0) NA NA 

Presyncope 0 (0) 1 (<0.1) NA NA 

Syncope 7 (0.1) 2 (<0.1) 0.1 (>-0.1 to 0.3) 0.09 

Toxic encephalopathy 0 (0) 1 (<0.1) NA NA 

Transient ischemic attack 1 (<0.1) 0 (0) NA NA 

Visual field defect 1 (<0.1) 0 (0) NA NA 

Vocal cord paralysis 1 (<0.1) 0 (0) NA NA 

Cervical radiculopathy 1 (<0.1) 0 (0) NA NA 

Metabolic encephalopathy 0 (0) 1 (<0.1) NA NA 

Psychiatric disorders 6 (0.1) 4 (0.1) <0.1 (-0.1 to 0.2) 0.52 

Confusional state 0 (0) 1 (<0.1) NA NA 

Delirium 4 (0.1) 2 (<0.1) <0.1 (-0.1 to 0.2) 0.41 

Suicidal ideation 1 (<0.1) 0 (0) NA NA 

Suicide attempt 1 (<0.1) 0 (0) NA NA 

Mental status changes 0 (0) 1 (<0.1) NA NA 

Renal and urinary disorders 30 (0.6) 20 (0.4) 0.2 (-0.1 to 0.5) 0.15 

Hematuria 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Hydronephrosis 0 (0) 1 (<0.1) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Nephrolithiasis 1 (<0.1) 0 (0) NA NA 

Nephropathy 1 (<0.1) 0 (0) NA NA 

Renal failure 1 (<0.1) 2 (<0.1) >-0.1 (-0.1 to 0.1) 0.57 

Ureteric stenosis 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Urinary bladder hemorrhage 0 (0) 1 (<0.1) NA NA 

Urinary retention 7 (0.1) 1 (<0.1) 0.1 (<0.1 to 0.3) 0.03 

Tubulointerstitial nephritis 0 (0) 1 (<0.1) NA NA 

Urinoma 1 (<0.1) 0 (0) NA NA 

Renal mass 0 (0) 1 (<0.1) NA NA 

Chronic kidney disease 0 (0) 1 (<0.1) NA NA 

Acute kidney injury 16 (0.3) 9 (0.2) 0.1 (-0.1 to 0.4) 0.16 

Ureterolithiasis 0 (0) 1 (<0.1) NA NA 

Reproductive system and breast disorders 1 (<0.1) 1 (<0.1) 0 (-0.1 to 0.1) >0.99 

Ovarian cyst 1 (<0.1) 0 (0) NA NA 

Female genital tract fistula 0 (0) 1 (<0.1) NA NA 

Respiratory, thoracic and mediastinal disorders 31 (0.7) 18 (0.4) 0.3 (>-0.1 to 0.6) 0.06 

Acute respiratory failure 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1)) 0.56 

Asthma 1 (<0.1) 0 (0) NA NA 

Atelectasis 0 (0) 1 (<0.1) NA NA 

Chronic obstructive pulmonary disease 3 (0.1) 2 (<0.1) <0.1 (-0.1 to 0.1) 0.65 

Dyspnea 3 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.32 

Hemoptysis 1 (<0.1) 0 (0) NA NA 

Hypoxia 2 (<0.1) 0 (0) NA NA 

Interstitial lung disease 0 (0) 2 (<0.1) NA NA 

Laryngeal edema 1 (<0.1) 0 (0) NA NA 

Pleural effusion 5 (0.1) 0 (0) NA NA 

Pleurisy 1 (<0.1) 0 (0) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Pneumonia aspiration 1 (<0.1) 0 (0) NA NA 

Pneumothorax 4 (0.1) 4 (0.1) 0 (-0.1 to 0.1) >0.99 

Respiratory acidosis 1 (<0.1) 0 (0) NA NA 

Respiratory depression 0 (0) 1 (<0.1) NA NA 

Respiratory distress 1 (<0.1) 0 (0) NA NA 

Respiratory failure 2 (<0.1) 5 (0.1) >-0.1 (-0.2 to 0.1) 0.26 

Pulmonary mass 2 (<0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.56 

Negative pressure pulmonary edema 1 (<0.1) 0 (0) NA NA 

Skin and subcutaneous tissue disorders 1 (<0.1) 2 (<0.1) >-0.1 (-0.2 to 0.1) 0.57 

Decubitus ulcer 0 (0) 1 (<0.1) NA NA 

Subcutaneous emphysema 0 (0) 1 (<0.1) NA NA 

Transient acantholytic dermatosis 1 (<0.1) 0 (0) NA NA 

Surgical and medical procedures 4 (0.1) 12 (0.3) -0.2 (-0.4 to <0.1) <0.05 

Pituitary tumor removal 1 (<0.1) 0 (0) NA NA 

Sarcoma excision 0 (0) 1 (<0.1) NA NA 

Small intestinal anastomosis 0 (0) 1 (<0.1) NA NA 

Small intestinal resection 1 (<0.1) 0 (0) NA NA 

Transurethral prostatectomy 0 (0) 1 (<0.1) NA NA 

Nephrostomy 0 (0) 1 (<0.1) NA NA 

Ureteral stent removal 1 (<0.1) 0 (0) NA NA 

Catheter placement 0 (0) 1 (<0.1) NA NA 

Catheter removal 0 (0) 1 (<0.1) NA NA 

Ileocolostomy 0 (0) 1 (<0.1) NA NA 

Intestinal anastomosis 0 (0) 1 (<0.1) NA NA 

Hernia repair 0 (0) 1 (<0.1) NA NA 

Mitral valve repair 1 (<0.1) 0 (0) NA NA 

Central venous catheter removal 0 (0) 1 (<0.1) NA NA 
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TXA  

(N=4757) 

no. (%) 

Placebo 

(N=4778) 

no. (%) 

Absolute difference  

% (95% CI) 

P value 

Drain removal 0 (0) 1 (<0.1) NA NA 

Eventration repair 0 (0) 1 (<0.1) NA NA 

Cardiovascular disorders 21 (0.4) 7 (0.1) 0.3 (0.2 to 0.5) 0.01 

Hematoma 1 (<0.1) 0 (0) NA NA 

Hypertension 5 (0.1) 0 (0) NA NA 

Hypertensive crisis 1 (<0.1) 2 (<0.1) >-0.1 (-0.2 to 0.1) 0.57 

Hypotension 4 (0.1) 1 (<0.1) 0.1 (-0.1 to 0.2) 0.20 

Orthostatic hypotension 2 (<0.1) 0 (0) NA NA 

Peripheral ischemia 0 (0) 1 (<0.1) NA NA 

Vena cava thrombosis 0 (0) 1 (<0.1) NA NA 

Dry gangrene 1 (<0.1) 0 (0) NA NA 

Hemodynamic instability 1 (<0.1) 0 (0) NA NA 

Aortic occlusion 0 (0) 1 (<0.1) NA NA 

Brachiocephalic vein thrombosis 1 (<0.1) 0 (0) NA NA 

Lymphatic fistula 2 (<0.1) 0 (0) NA NA 

Granulomatosis with polyangiitis 1 (<0.1) 0 (0) NA NA 

Peripheral venous disease 1 (<0.1) 0 (0) NA NA 

Subclavian vein stenosis 0 (0) 1 (<0.1) NA NA 

Atheroembolism 1 (<0.1) 0 (0) NA NA 

Product issues 3 (0.1) 1 (<0.1) <0.1 (-0.1 to 0.1) 0.32 

Device leakage 1 (<0.1) 0 (0) NA NA 

Device dislocation 0 (0) 1 (<0.1) NA NA 

Device occlusion 1 (<0.1) 0 (0) NA NA 

Device loosening 1 (<0.1) 0 (0) NA NA 
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3.10 Supplementary Appendix Table S7. Tranexamic acid versus placebo and the 30-day risk of transfusions of packed red 

blood cells and bleeding resulting in reoperation 

 

Outcome Tranexamic acid 

(N=4757) 

no. (%) 

 

Placebo 

(N=4778) 

no. (%) 

 

Odds Ratio 

(95% CI) 

Transfusion ≥1 unit of packed red blood cells 

 

449 (9.4) 574 (12.0) 0.77 (0.68-0.88) 

Transfusion ≥2 units of packed red blood cells 

 

296 (6.2) 396 (8.3) 0.74 (0.64-0.86) 

Transfusion 2-4 units of packed red blood cells 223 (4.7) 

 

312 (6.5) 

 

0.71 (0.60-0.84) 

 

Transfusion ≥5 units of packed red blood cells 73 (1.5) 84 (1.8) 0.87 (0.64-1.19) 

Bleeding resulting in reoperation 61 (1.0) 74 (1.3) 0.83 (0.59-1.16) 

 

no. = number; % = percentage; CI = confidence interval 
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3.11 Supplementary Appendix Table S8. Tranexamic acid versus placebo and the 30-day primary efficacy and safety 

outcomes based on competing outcomes analyses* 

 

Outcome Tranexamic acid 

(N=4757) 

 

Placebo 

(N=4778) 

Hazard Ratio 

(95% CI) 

P Value 

Primary efficacy bleeding outcome – no. (%) 

  composite bleeding outcome  

 

 

433 (9.1) 

 

 

561 (11.7) 

 

 

0.77 (0.68-0.87) 

 

 

<0.0001† 

 

Primary safety cardiovascular outcome – no. (%) 

  composite cardiovascular outcome 

 

 

649 (14.2) 

 

 

639 (13.9) 

 

 

1.023 (0.919-1.139) 

 

 

0.042‡ 

 
* We undertook sensitivity competing outcomes analyses for the primary efficacy and safety outcomes11 

 
† Two-sided P value for superiority. 

‡ One-sided P value for noninferiority. 
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