Supplementary

Appendix 1
Collaborative authors

SATI-COVID-19 investigators

Elisa Estenssoro, Arnaldo Dubin, Cecilia Inés Loudet, Fernando Rios, Vanina Siham, Kanoore Edul, Gustavo Plotnikow,
Rosa Reina Macarena Andrian, Julidn Ivacachi, Ignacio Romero, Carla Garay, Damiin Piezny, Judith Sagardia, Marco Bezzi,
Silvia Borello, Verénica Mandich, Daniel Chiacchiara, Carla Groer, Constanza Garcia Almirén, Ana Kovac, Sebastian Torres,
Cristian Cesio, Cristina Orlandi, Rosana Herndndez, Paolo Nahuel Rubatto Birri, Matias Mugno, Florencia Valenti, Radl
Alejandro Gémez, Eleonora Cunto, Viviana Chediack, Marfa Gabriela Sdenz, Cecilia Marchena, Norberto Tiribelli, Maria
Guayma, Vanina Aphalo, Daniela Vazquez, Yasmin Saad, Diego Sanchez, Federico Iglesias, Pablo Casteluccio, Bernardo
Lattanzio, Sebastidn Eiguren, Diego Noval, Sebastidn Fredes, Gabriela Izzo, Horacio Cabrera, Mario Pozo, Santiago Sac,
Nicolds Tornatore, Julia Sakugawa, Celeste Villafafie, Antonio Di Sibio, Patricio Maskin, Pablo Rodriguez, Nicolds Nihany,
Mariela Mogadouro, Fernando Pilizas, Emiliano Cornd, Mariano Esperatti, Juan Manuel Pintos, Gustavo Badariotd,
Gonzalo Echevarria, Ana Marfa Mazzola, Cecilia Giuggia, Nahuel Dargains, Alejandra Turano, Florencia Pugliese, Marcos
Zec Baskarad, Mariana Chamadoira, Juan Carlos Medina, Marina Busico, Fernando Villarejo, Hugo Collazos, Tania Huanca,
Juan Carlos Pendino, Lionel Talamonti, Fernando Skrzypiec, Claudia Tascén, Gabriela Genovese, Hugo Alul, Agustina
Zavattieri, Ana Julieta Herrera, Norma Rosales, Marfa Gabriela Quintana, Alejandro Risso Vazquez, Martin Lugaro, Eduardo
Diaz Rousseaux, Marcelo Falcone, Fernando Kurban, Matias Cini, Graciela Zakalik, Carlos Pellegrini, Gabriela Ferndndez,
Juan Pablo Sottile, Sol Barrios, Orlando Hamada, Verénica Mendiluce, Dario Villalba, Florencia Sacco, Vito Mezzina, Carlos
Servin, Ménica Quinteros, Herndn Nuiiez, Maria Luz Campassi, David Banegas, Carina Balasini, Victoria Leiva, Franco
Maicol, Gustavo Domeniconi, Verénica Vilaseca, Alejandra Barrientos, Florencia Larocca, Liliana Kumar, Rosa Luna, Martin
Deheza Lonardi, Agustina Oholeguy, Joaquin Carnero Echegaray, Carla Marazzi, Plicido Helca Regis, Federico Répolo,
Adridn Bobadilla, Vivian Thomas, Nydia Funes Nelson, Cintia Villavicencio, Pedro Machare, Norma Aramayo, Cecilia
Gonzilez, Mariano Ferriccioni, Judith Bergesio.

CIBERESUCICOVID investigators

Rafael Maiiez, Felipe Rodriguez de Castro, Marfa Mora Aznar, Mateu Torres, Maria Martinez, Cynthia Alegre, Sofia
Contreras, Javier Trujillano, Montse Vallverdd, Miguel Leén, Mariona Badia, Begofia Balsera, Lluis Servia, Judit Vilanova,
Silvia Rodriguez, Neus Montserrat, Silvia Iglesias, Javier Prados, Sula Carvalho, Mar Miralbés, Josman Monclou, Gabriel
Jiménez, Jordi Codina, Estela Val, Pablo Pagliarani, Jorge Rubio, Dulce Morales, Andrés Pujol, Angels Furro, Beatriz Garcia,
Gerard Torres, Javier Vengoechea, David de Gozalo Calvo, Jessica Gonzilez, Silvia Gomez, Lorena Forcelledo Espina,
Emilio Garcia Prieto, Paula Martin Vicente, Cecilia del Busto Martinez, Maria Aguilar Cabello, Carmen Eulalia Martinez
Ferniandez, Maria Luisa Blasco Cortés, Ainhoa Serrano Lazaro, Mar Juan Diaz, Maria Teresa Bouza Vieiro, Inés Esmoris
Arijon, David Campi Hermoso, Rafaela Nogueras Salinas, Teresa Farre Monjo, Ramon Nogue Bou, Gregorio Marco
Naya., Niria Ramon Coll, Juan Carlos Montejo-Gonzilez, Gloria Renedo Sanchez-Giron, Juan Bustamante-Munguira,
Ramon Cicuendez Avila, Nuria Mamolar Herrera, Alexander Agrifoglio, Lucia Cachafeiro, Emilio Maseda, Albert Figueras,
Maria Teresa Janer, Laura Soliva, Marta Océn, Luisa Clar, J. Ignacio Ayestardn, Sandra Campos Fernandez, Eva Forcadell
Ferreres, Immaculada Salvador-Adell, Neus Bofill, Berta Adell-Serrano, Josep Pedregosa Diaz, Nuria Casacuberta-Barbera,
Luis Urrelo-Cerrén, Angels Pifiol-Tena, Ferran Roche-Campo, Pablo Ryan Murtia, Covadonga Rodriguez Ruiz, Laura
CarriénGarcia, Juan I Lazo Alvarez, Desire Macias Guerrero, Daniel Tognetti, Carlos Garcia Redruello, David Mosquera
Rodriguez, Eva Maria Menor Ferndndez, Sabela Vara Adrio, Vanesa Gémez Casal, Marta Segura Pensado, Marfa Digna Rivas
Vilas, Amaia Garcia Sagastume, Raul de Pablo Sinchez, David Pestafia Laguna, Tommaso Bardi, Carmen Gémez Gonzalez,
Maria Luisa Gascon Castillo, José Garnacho-Montero, Joan Ramon Masclans, Ana Salazar Degracia, Judit Bigas, Rosana
Muiioz-Bermudez, Clara Vila-Vilardel, Francisco Parrilla, Irene Dot, Ana Zapatero, Yolanda Diaz, Marfa Pilar Gracia,
Purificacién Pérez, Andrea Castellvi, Cristina Climent, Lidia Serra, Laura Barbena, Iosune Cano, Alba Herraiz, Pilar Marcos,
Laura Rodriguez, Maria Teresa Sarifiena, Ana Sdnchez, Juan Fernando Masa Jimenez, Gemma Goma, Mercedes Ibarz, Diego
De Mendoza, Enric Barbeta, Victoria Alcaraz-Serrano, Joan Ramon Badia, Manuel Castella, Leticia Bueno, Laia Fernandez
Barat, Catia Cilléniz, Pamela Conde, Javier Ferndndez, Albert Gabarrus, Karsa Kiarostami, Alexandre Lépez Gavin, Cecilia L.

© AME Publishing Company. https://dx.doi.org/10.21037/jtd-2025-104



Mantellini, Carla Speziale, Nil Vizquez, Hua Yang, Minlan Yang, Carlos Ferrando, Pedro Castro, Marta Arrieta, Jose Maria
Nicolas, Rut Andrea, Marta Barroso, Sergio Alvarez, Dario Garcia-Gasulla, Adrian Tormos, Cesar Aldecoa, Rubén Herrin-
Monge, José Angel Berezo Garcia, Pedro Enriquez Giraudo, Pablo Cardinal Ferndndez, Alberto Rubio Lépez, Orville Biez
Pravia, Leire Pérez Bastida, Antonjo Alvarez Ruiz, Anna Parera Pous, Ana Lépez Lago, Eva Saborido Paz, Patricia Barral
Segade, Manuel Valledor Mendez, Luciano Aguilera, Esther Lpez-Ramos, Angela Leonor Ruiz-Garcia, Belén Beteré,
Rafael Blancas, Cristina Délera, Gloria Perez Planelles, Enrique Marmol Peis, Maria Dolores Martinez Juan, Miriam Ruiz
Miralles, Eva Perez Rubio, Maria Van der Hofstadt Martin-Montalvo, Tatiana Villada Warrington, Sara Guadalupe Moreno
Cano, Federico Gordo, Basilisa Martinez Palacios, Maria Teresa Nieto, Sergio Ossa, Ana Ortega, Miguel Sanchez, Bitor
Santacoloma.

PRoVENT-COVID investigators

Jesse P. van Akkeren, Anna Geke Algera, Cheetel K. Algoe, Rombout B. van Amstel, Onno L. Baur, Pablo van de Berg, Alida
E. van den Berg, Dennis C. J. J. Bergmans, Dido I. van den Bersselaar, Freke A. Bertens, Alexander J.G.H. Bindels, Milou M.
de Boer, Sylvia den Boer, Leonoor S. Boers, Margriet Bogerd, Lieuwe D.J. Bos, Michela Botta, Jennifer S. Breel, Hendrik
de Bruin, Sanne de Bruin, Caro L. Bruna, Laura A. Buiteman-Kruizinga, Olaf L. Cremer, Rogier M. Determann, Willem
Dieperink, Dave A. Dongelmans, Hildegard S. Franke, Michal S. Galek-Aldridge, Mart J. de Graaff, Laura A. Hagens, Jasper
J. Haringman, Sebastiaan T. van der Heide, Pim L.J. van der Heiden, Nanon FE. L. Heijnen, Stephan J. P. Hiel, Lotte L.
Hoeijmakers, Liselotte Hol, Markus W. Hollmann, Marga E. Hoogendoorn, Janneke Horn, Robrecht van der Horst, Evy
L. K. Ie, Dimitri P. Ivanov, Nicole Juffermans, Eline Kho, Eline S. de Klerk, Ankie W. M. M. Koopman-van Gemert, Matty
Koopmans, Songul Kucukcelebi, Michael A. Kuiper, Dylan W. de Lange, Niels van Mourik, Sunny G. L. H. Nijbroek, Marisa
Onrust, Evelien A. N. Oostdijk, Frederique Paulus, Charlotte J. Pennartz, Janesh Pillay, Luigi Pisani, Ilse M. Purmer, Thijs C.
D. Rettig, Jan-Paul Roozeman, Michiel T. U. Schuijt, Marcus J. Schultz, Ary Serpa Neto, Mengalvio E. Sleeswijk, Marry R.
Smit, Peter E. Spronk, Willemke Stilma, Aart C. Strang, Anissa M. Tsonas, Pieter R. Tuinman, Christel M.A. Valk, Felicia L.
Veen-Schra, Lars I. Veldhuis, Patricia van Velzen, Ward H. van der Ven, Alexander P. J. Vlaar, Peter van Vliet, Peter H. J. van
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Table S1 Missing data in propensity matching variable

Variable Amount of missing data
Comorbidities NA

BMI 404 (7%)

Age NA

Sex 3 (0%)

Renal replacement therapy 6 (0%)

Prone positioning 21 (0%)

PEEP NA
PaO,/FiO, NA
Compliance NA

BMI, body mass index.
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Table S2 Baseline characteristics and demographics, and ventilation characteristics per nation (unmatched)

Argentina Spain The Netherlands
Characteristics With Without With Without With Without
tracheostomy tracheostomy P tracheostomy tracheostomy P tracheostomy tracheostomy P
(N=359) (N=1,110) (N=1,328) (N=2,021) (N=168) (N=795)
Age, years, median 62 [561-69] 62 [563-70] 0.38 65 [68-71] 64 [56-72] 0.13 65 [60-72] 66 [67-72] 0.62
[IQR]
Sex, male, (n) % (266) 74% (741)67%  0.009 (993) 75%  (1,404) 69% <0.001 (132) 79% (563) 71%  0.04
BMI, kg/m?, median 30[27-35] 30 [27-34] 0.07 29 [26-33] 29 [26-32] 0.98 27 [25-30] 28 [25-31] 0.33
[IQR]
SOFA score, median 5 [4-7] 5[3-8] 0.64 6 [4-8] 7 [4-8] 0.22 7 [6-10] 7 [5-9] 0.03
[IQR]
Comorbidities, (n) %
Cardiac failure (15) 4% (49) 4% 0.85 (166) 13% (276) 14% 0.33 (8) 5% 81) 4% 0.61
COPD (63) 18% (139) 13% 0.02 (147) 11% (205) 10% 0.39 (13) 8% (64) 8% 0.89
Diabetes mellitus (98) 27% (354) 32% 0.10 (369) 28% (503) 25% 0.06 (38) 23% (178)22%  0.95
Chronic kidney (19) 5% (54) 5% 0.75 (79) 6% (139) 7% 0.28 (10) 6% (28) 4% 0.14
disease
Liver failure (6) 2% 9) 1% 0.96 (33) 2% (46) 2% 0.70 (1) 1% (2) 0% 0.47
Cancer (6) 2% (32) 3% 0.21 (47) 4% (73) 4% 0.91 (5) 3% (21) 3% 0.81
ARDS severity, (n) % 0.05 0.90 0.90
Mild (82) 23% (234) 21% (185) 14% (271) 13% (53) 32% (245) 31%
Moderate (213) 59% (608) 55% (613) 46% (933) 46% (104) 62% (490) 62%
Severe (64) 18% (268) 24% (530) 40% (817) 40% (11) 7% (60) 8%

Ventilation variables and parameters, median [IQR]

V;, ml/kg PBW 6.1 [6.0-7.0] 6.1[6.0-6.8] 0.43 6.8[6.2-7.6] 7.1[6.4-7.7) <0.001 6.8[5.9-7.6] 6.4[5.8-7.2] 0.06

PEEP, cmH,0 12[10-14]  10[9-12]  0.02  12[10-14] 12[10-14]  0.01 13[10-15]  13[10-15] 0.85
Pusc cMH,0 23[20-26] 22[20-26] 0.15  25[22-28] 26[23-29] 0.04 26[23-29]  26[23-30] 0.95
AP, cmH,0 11[10-14] 12[10-14] <0.001  13[10-15] 13[10-16]  0.01 13[11-16]  13[11-16] 0.95
Crs, mL/cmH,0 36 [30-45] 34[26-42] <0.001 35[28-44] 33[27-44] 0.16 36 [28-47]  34[28-43] 0.35
MP, J/min 16[13-19] 16[13-20] 048  17[14-21] 17[14-21] 0.88 20[16-25]  19[15-23]  0.02
FiO, 60 [50-80]  60[50-85] 0.006  80[60-100] 80 [60-100] 0.21 45[40-55]  45[40-55] 0.93
Total RR 24[22-26] 24[22-27] 037  22[19-25] 20[18-24] <0.001  23[20-26]  22[20-25] 0.02

Patient and ventilation characteristics. BMI, body mass index; SOFA, Sequential Organ Failure Assessment; COPD, chronic obstructive
pulmonary disease; ARDS, acute respiratory distress syndrome; V, tidal volume; PBW, predicted bodyweight; PEEP, positive end-
expiratory pressure; Py, maximum airway pressure; AP, driving pressure; Cgg, respiratory system compliance; MP, mechanical power of
ventilation; FiO,, fraction of inspired oxygen; RR, respiratory rate; IQR, interquartile range.
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Table S3 Patient characteristics and ventilation characteristics—matched analysis

Characteristics With tracheostomy (N=1,077) Without tracheostomy (N=2,331) P

Age, years, median [IQR] 64 [55-71] 63 [55-71] 0.76
Sex, male, (n) % (805) 75% (1663) 71% 0.04
BMI, kg/m?®, median [IQR] 29 [26-33] 29 [26-32] 0.65
SOFA score, median [IQR] 6 [4-8] 6 [4-8] 0.34

Comorbidities, (n) %

Cardiac failure (94) 9% (183) 8% 0.38

COPD (144) 13% (276) 12% 0.16

Diabetes mellitus (294) 27% (658) 28% 0.57

Chronic kidney disease (65) 6% (135) 6% 0.77

Liver failure 21) 2% (83) 1% 0.25

Cancer (83) 3% (70) 3% 0.92
ARDS severity, (n) % 0.82

Mild (213) 20% (464) 20%

Moderate (575) 53% (1,265) 54%

Severe (289) 27% (605) 26%
V4, mlL/kg PBW, median [IQR] 6.6 [6.0-7.3] 6.5 [6.0-7.2] 0.30
PEEP, cmH,0, median [IQR] 12 [10-14] 12 [10-14] 0.05
Puax, €mH,0, median [IQR] 25 [22-28] 25 [22-28] 0.24
AP, cmH,0, median [IQR] 12 [10-15] 13 [10-15] 0.003
Cprs; mL/cmH,0, median [IQR] 35 [28-45] 34 [27-44] 0.004
MP, J/min, median [IQR] 17 [14-21] 17 [14-21] 0.85
FiO, median [IQR] 60 [50-90] 60 [46-85] 0.01
Total RR, breaths per min, median [IQR] 22 [20-25] 23 [20-26] 0.73

Patient and ventilation characteristics. BMI, body mass index; SOFA, Sequential Organ Failure Assessment; COPD, chronic obstructive
pulmonary disease; ARDS, acute respiratory distress syndrome; V, tidal volume; PBW, predicted bodyweight; PEEP, positive end-
expiratory pressure; Py, maximum airway pressure; AP, driving pressure; Cgg, respiratory system compliance; MP, mechanical power of
ventilation; FiO,, fraction of inspired oxygen; RR, respiratory rate; IQR, interquartile range.
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Table S4 Outcomes— matched analysis

Outcomes With tracheostomy (N=1,077) Without tracheostomy (N=2,331) P

28-day mortality, (n) % (125) 12% (1,132) 49% <0.001
60-day mortality, (n) % (282) 26% (1,216) 52% <0.001
LOS ICU, median [IQR] 38 [28-52] 13[9-19] <0.001
LOS hospital, median [IQR] 49 [35-68] 20 [12-29] <0.001

28-day and 60-day mortality rate, ICU and hospital LOS in a matched analysis. LOS, length of stay; ICU, intensive care unit.
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Figure S1 Covariate balance. PF, PaO,/FiO,; PEEP, positive end-expiratory pressure; COPD, chronic obstructive pulmonary disease; BMI,

body mass index.
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Figure S2 Competing risk in an unmatched analysis. Dotted lines represent patients who died and solid lines represent (A) patients who
liberated from invasive ventilation (B) patients discharged from the ICU and (C) patients discharged from hospital.
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Figure S3 Competing risk in a matched analysis. Dotted lines represent patients who died and solid lines represent (A) patients who
liberated from invasive ventilation (B) patients discharged from the ICU and (C) patients discharged from hospital.
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Figure S4 60-day mortality after correcting for immortal time bias.
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