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Methods and Materials
Study Design and Setting
This is a sub-study of the WEAN SAFE study, an international, multicentre, prospective cohort study of patients undergoing invasive or non-invasive ventilation, conducted during four consecutive weeks between October 2017 and June 2018 in a convenience sample of 481 intensive care units (ICUs) from 50 countries, across five continents, recruiting 5,869 patients who required at least two days of invasive MV [1]. The study, jointly supported by the European Society of Intensive Care Medicine and the European Respiratory Society, was endorsed by multiple national societies/networks (Appendix 1). National coordinators and site investigators (Appendix 1) were responsible for obtaining ethics committee approval and ensuring data integrity and validity.
[bookmark: study-design-and-setting]Participants and Data Collection
All patients admitted to a participating ICU aged >16 years, receiving invasive MV two calendar days after intubation, and providing informed consent (where required), were included in the WEAN SAFE study. The study population for this analysis consisted of all patients undergoing at least one separation attempt (Figure 1). Patients transferred to other facilities before successful weaning were deemed lost to follow-up and their ICU and hospital outcomes were not collected. All data were recorded for each patient at the same time each day within participating ICUs, normally as close as possible to 10 a.m.
[bookmark: participants-and-data-collection]Data Definitions
Our data definitions have been previously reported [1]. Briefly, initiation of weaning from invasive MV is defined as the time at which the first separation attempt (SA) from the ventilator was performed [10]. A separation attempt is defined as a short period of either T-tube trial, low respiratory support (i.e. continuous positive airway pressure of ≤5 cm H₂O, or pressure support ventilation with PEEP ≤5 cm H₂O and pressure support ≤7 cm H₂O), a short period of tracheostomy mask oxygenation, or a spontaneous breathing trial (SBT) as declared by the investigator, or extubation without an SBT. Delayed initiation of weaning is defined as a delay of >1 day from meeting weaning eligibility criteria (WEC) to the first SA [1]. Increased weaning duration is defined as requiring >1 day to wean from invasive MV following the first SA.
Overall weaning success was defined as extubation without death or reintubation within the following 7 days, whichever came first. For tracheostomised patients, weaning success is defined as spontaneous ventilation through tracheostomy without any MV for 7 days, or discharge from the intensive care unit with unassisted breathing, whichever came first. Weaning failure is defined as patients who entered the weaning process but either died, were transferred, or were still invasively ventilated at day 90.
The ‘difficult/failed weaning’ group consists of patients with successful extubation following longer (>2 days) weaning time, patients with failed wean/extubation, and patients who had no extubation attempt despite entering the weaning process.
Duration of invasive MV was calculated as the number of days between the date of intubation and the date of extubation in ICU (or death, if the patient died while receiving invasive MV). Survival was assessed at ICU discharge with follow-up extending up to 28 days, or at hospital discharge with follow-up extending up to 90 days.
[bookmark: data-definitions]Study Outcomes
The primary outcome was the ability of ML models to predict two cohorts, namely patients with difficult/failed (≥2 days) weaning, and patients with a successful first extubation attempt, at the time of the first separation attempt. The secondary outcome was to identify the most influential features in explainable ML models, with particular attention to those that are potentially modifiable in clinical practice.
[bookmark: study-outcomes]Inclusion and Exclusion Criteria
Inclusion criteria were all patients in the WEAN SAFE dataset who underwent at least one separation attempt. We created the analysis cohort by applying the exclusion criteria shown in Figure 1, excluding patients in the following order: (1) Died before any separation attempt (n=1,109); (2) Transferred before any separation attempt (n=237); (3) Pre-existing limitation of life-sustaining treatment (n=129); (4) Terminal extubation decision before first SA (n=51); (5) Tracheostomy before the first extubation attempt (n=700).
[bookmark: inclusion-and-exclusion-criteria]Analysis Methodology
All preprocessing steps were performed before model training to obtain a complete, consistent, and fully numeric modelling table. The predictor set was organised into three groups before model-specific preprocessing. Ordinal variables were frailty status using the original frailty factor, Bagshaw frailty category, frailty group, spontaneous-breathing-trial frequency, and cognitive deterioration. Admission source was treated as a nominal categorical variable. The remaining predictors were treated as numeric or binary clinical variables, including demographics, body habitus, respiratory physiology, organ-dysfunction measures, comorbidities, admission and ICU category indicators, surgical-category indicators, sedation state, neuromuscular-blockade exposure, agitation/delirium, and values recorded at the first separation attempt. Prespecified clinical-default imputations were applied before model fitting where the absence of recorded information was interpreted as absence of the condition or as the lowest-risk/default category. Spontaneous-breathing-trial frequency was imputed as “NEVER” and converted to uppercase after whitespace removal. Frailty variables were imputed as follows: the original frailty factor was imputed as “No”, the Bagshaw frailty category as “Non Frail”, and the frailty group as “Well”. Cognitive deterioration was imputed as “No”. Binary indicator variables for cognitive deterioration, prior intubation before enrolment, surgical category, and ICU category were imputed as 0. These variables were: cognitive deterioration factor, intubation prior to enrolment, abdominal surgery, thoracic surgery, neurosurgery, other surgery, cardiac surgery, trauma with surgery, other ICU, cardiothoracic ICU, neurosurgical ICU, respiratory ICU, and surgical ICU.
[bookmark: machine-learning-models]Eight models were evaluated: logistic regression (reference model), a feed-forward neural network (MLP), three gradient-boosted tree algorithms (LightGBM [11], XGBoost [12], CatBoost [13]), two pretrained tabular foundation models (TabPFN [14], TabICL [15]), and an Explainable Boosting Machine (EBM) [16]. Models were selected to span a range of complexity and interpretability. 
Model performance was evaluated using ROC-AUC, average precision, and calibration curves. Confusion matrices were produced at both a fixed threshold (0.5) and a Youden-derived threshold to characterise sensitivity–specificity trade-offs relevant to clinical decision-making. Global feature importance and SHAP summary plots based on the TabPFN model identified the variables most strongly associated with predicted outcome. 
Train-validation-test protocol 
All models were trained and evaluated on the same pre-processed dataset. A stratified hold-out strategy was used: 80 % of patients for model development and 20 % reserved as a held-out test set, with stratification preserving outcome prevalence in each split. For each analysis, the modelling cohort was first divided into a development partition and a held-out test partition, with 20% of patients reserved for final testing. The split was stratified by the binary outcome to preserve outcome prevalence across partitions. The development partition was then further divided into training and validation subsets, with 25% of the development partition assigned to validation, again using stratification by outcome. This resulted in an effective 60%/20%/20% train/validation/test distribution. The primary classification threshold was fixed at 0.50. In addition, a Youden-J threshold was selected on the validation set and then applied to the held-out test set to characterise the sensitivity-specificity trade-off.
Model specifications and hyperparameters
Eight supervised machine learning models were evaluated using the same pre-processed dataset and identical training, validation and held-out test partitions. These models were selected to represent a spectrum from conventional linear modelling to gradient-boosted decision-tree methods, neural network models, interpretable additive models, and pretrained tabular foundation models. The logistic regression model was used as a conventional reference model. Tree-based ensemble methods included XGBoost, CatBoost, and LightGBM. The neural network baseline was a feed-forward multilayer perceptron. The Explainable Boosting Machine was included as an interpretable model class, while TabPFN and TabICL were included as tabular foundation-model approaches.
The hyperparameters and settings used in the pipeline are summarised in eTable 1 below. The Python packages used in our experimentations are: numpy, pandas, openpyxl, matplotlib, scikit-learn, joblib, shap, torch, tabpfn=7.0.1, tabpfn-common-utils=0.2.19, xgboost, catboost, lightgbm, interpret, tabicl, and skrub.
SHAP explainability protocol
SHAP-based explainability analyses were performed using the saved TabPFN model from each analysis output directory. TabPFN was selected for SHAP visualisation because it was one of the main high-performing model classes and provided a consistent basis for global and patient-level attribution analysis. For each analysis, the SHAP background set consisted of 50 randomly sampled rows from the training partition. SHAP explanations were then generated for both individual patients and the complete held-out test set. Beeswarm plots were used to visualise the distribution of SHAP values across patients, with colour indicating the corresponding feature value. Forest plots were generated for both mean absolute SHAP values and signed mean SHAP values. Mean absolute SHAP values summarised the overall contribution magnitude of each feature, irrespective of direction. Signed mean SHAP values summarised whether a feature, on average, shifted predictions toward or away from the positive class. For forest plots, 95% bootstrap confidence intervals were estimated using 2,000 bootstrap resamples. Single-patient SHAP forest plots displayed the top local features for each selected patient, with approximate 95% confidence intervals estimated from row-bootstrap variability across the explained rows.




eTable 1: Description of hyperparameters and settings used for each machine learning model
	Model
	Role in analysis
	Hyperparameters/key settings/ Selection or fitting procedure

	Logistic regression
	Linear reference model
	max_iter=5000; balanced class weighting; 
Fitted once using the preprocessed training data. Used as the conventional reference model.

	Multilayer perceptron neural network
	Nonlinear neural-network baseline
	Hidden-layer architectures:  
60-40-20, 
100-50, 
128-64-32, 
64-32, 
50-25 nodes; 
activations: ReLU and tanh; L2 regularisation: 1×10⁻⁵, 1×10⁻⁴, 1×10⁻³, 1×10⁻²; initial learning rates: 1×10⁻⁴, 5×10⁻⁴, 1×10⁻³, 5×10⁻³; batch sizes: 32, 64, 128, 256
A total of 640 configurations were evaluated. Models used Adam optimisation, adaptive learning rate, early stopping, internal validation fraction 0.1, and maximum 1000 iterations. The final configuration was selected using validation-set average precision.

	Explainable Boosting Machine
	Interpretable nonlinear model
	ExplainableBoostingClassifier()
Fitted once using package-default settings.

	TabPFN
	Pretrained tabular foundation model
	TabPFNClassifier()
Fitted once using package-default classifier settings. 

	TabICL
	In-context tabular foundation model
	TabICLClassifier(kv_cache=True) with TableVectorizer(low_cardinality="passthrough")
Fitted once using table-vectorisation preprocessing followed by TabICL. Key-value cache was enabled for computational efficiency.

	XGBoost
	Gradient-boosted decision-tree model
	500 trees; maximum tree depth 4; learning rate 0.03; row subsampling 0.8; column subsampling 0.8; binary logistic objective; log-loss evaluation metric; Fitted once with fixed settings. No explicit early stopping is used.

	CatBoost
	Gradient-boosted decision-tree model with categorical-feature handling
	500 iterations; tree depth 6; learning rate 0.03; log-loss objective; AUC evaluation metric; 
Fitted once with fixed settings. Validation data were supplied through eval_set.

	LightGBM
	Gradient-boosted decision-tree model
	500 trees; learning rate 0.03; 31 leaves per tree; row subsampling 0.8; column subsampling 0.8; balanced class weighting; Fitted once with fixed settings. 
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Appendix 3: List Participating ICUs
	1. [bookmark: _Hlk86591186]Unidad de Cuidados Intensivos, Sanatorio La Trinidad Mitre, Buenos Aires, Argentina

	2. Unidad De Terapia Intensiva, Hospital D.F Santojanni, Buenos Aires, Argentina

	3. Unidad de Cuidados Intensivos, Sanatorio Anchorena, Buenos Aires, Argentina

	4. Unidad De Terapia Intensiva, Instituto De Investigaciones Medicas Alfredo Lanari, Buenos Aires, Argentina"

	5. Intensive Care Service, Otamendi Health Center, Buenos Aires, Argentina

	6. Intensive Care Unit, CEMIC, Buenos Aires, Argentina

	7. Intensive Care Unit, Bazterrica, Buenos Aires, Argentina

	8. Unidad de Terapia Intensiva de Adultos, Hospital Misericordia, Cordoba, Argentina

	9. Terapia Intensiva, Higa San Martin La Plata, La Plata, Argentina

	10. Terapia Intensiva, Instituto Medico Platense , La Plata, Argentina

	11. Terapia Intensiva Hospital Lagomaggiore, Hospital Luis Carlos Lagomaggiore, Mendoza, Argentina

	12. Terapia Intensiva Adultos, Hospital Nacional Profesor Alejandro Posadas, Moron, Argentina

	13. Unidad de Terapia Intensiva, Clinica San Agustín, Neuquén, Argentina

	14. Unidad de Terapia Intensiva, Hospital Provincial del Centenario, Rosario, Argentina

	15. Terapia Intensiva, Jose Maria Cullen, Santa Fe, Argentina

	16. Unidad de Cuidados Intensivos, Sanatorio Guemes, Buenos Aires, Argentina

	17. Unidad de cuidados intensivos, Clínica Santa Isabel, Buenos Aires, Argentina

	18. Terapia intensiva de quemados, Hospital Luis Carlos  Lagomaggiore , Mendoza, Argentina

	19. Intensive Care, Hospital Central, Mendoza, Argentina

	20. UTI, Francisco Lopez Lima Hospital, General Roca, Argentina

	21. uti, Clinica y maternidad suizo argentina , Buenos Aires, Argentina

	22. Unidad de Terapia Intensiva, Sanatorio de Los Arcos, Buenos Aires, Argentina

	23. Intensive and Critical Care Unit, Flinders Medical Centre, Adelaide, Australia

	24. Critical Care Unit, Ballarat Health Services, Ballarat, Australia

	25. ICU, Canberra Hospital, Canberra, Australia

	26. Concord  Hospital Intensive Care Unit, Concord Hospital, Concord, NSW, Australia

	27. Midland Intensive Care Unit, St John of God Midland Public and Private Hospitals, Perth, Australia

	28. Intensive Care Unit, Armadale Health Service, Perth, Australia

	29. ICU, Epworth Richmond, Richmond, Australia

	30. Intensive Care Unit, St John of God Subiaco, Perth, Australia

	31. Intensive Care Unit, John Hunter Hospital, Newcastle , Australia 

	32. Intensive Care Unit, SJG Murdoch Hospital, WA Murdoch Perth, Australia

	33. Intensive Care, Gold Coast University Hospital, Southport, QLD, Australia

	34. Maroondah Intensive Care Unit, Eastern Health, Maroondah Campus, East Ringwood, Australia

	35. Intensive Care Unit, Cairns and Hinterland Hospital, Cairns City, Australia

	36. Medical Intensive Care Unite, UZLeuven, Leuven, Belgium

	37. ICU, AZ Turnhout, Turnhout, Belgium

	38. ICU, CHU UcL Namur site Godinne (Godinne University Hospital), Yvoir, Belgium

	39. Intensieve zorgen , Imelda Ziekenhuis, Bonheiden, Belgium

	40. Unidad de Terapia Intensiva, Hospital Universitario Japonés, Santa Cruz, Bolivia

	41. Department for cardioanesthesia , Clinic for cardiosurgery, University Clinical Center Kosevo, Sarajevo, Bosnia and Herzegovina

	42. centro de terapia intensiva da Santa Casa de Campo Grande, Associação beneficiente de Campo Grande MS, Campo Grande - Mato Grosso do Sul -  MS, Brazil

	43. UTI, HPS 28 de agosto, Manaus, Brazil

	44. UTI do PSM, Hospital das Clínicas da FMUSP, Sao Paulo, Brazil

	45. ICU Hospital BP Mirante, BP Mirante, Sao Paulo, Brazil

	46. Critical Care Medicine, Hospital Israelita Albert Einstein, Sao Paulo, Brazil

	47. UTI Geral, Vitoria Apart Hospital, Vitoria, Brazil

	48. Unidade de terapia intensiva geral, Hospital |Unimed Vitória, Vitoria, Brazil

	49. Unidade de Terapia Intensiva, Hospital Cristo Redentor , Porto Alegre, Brazil

	50. Medical Surgical intensive care, St Michael's hospital, Toronto, Canada

	51. ICU, The Ottawa Hospital, Ottawa, Canada

	52. Critical Care Unit, North York General Hospital, Toronto, Canada

	53. Medical Surgical Intensive Care Unit, London Health Sciences Centre - University Hospital, London, Canada

	54. MSNICU, Toronto Western Hospital, Division of University Health Network, Toronto, Canada

	55. The Allan T. Lambert Trauma and Neurosurgery Intensive Care Unit (TNICU), St. Michael's Hospital, Toronto, Canada

	56. Unidad de Cuidados Intensivos, Hospital Clinico Universidad de Chile, Santiago, Chile

	57. Unidad de Cuidados Intensivos Adulto, Hospital Felix Bulnes Cerda, Santiago, Chile

	58. Unidad de Cuidados Intensivos Generales, Hospital Naval Almirante Nef, Viña del Mar, Chile

	59. Unidad de Paciente Crítico , Hospital Clínico Pontificia Universidad Católica de Chile, Santiago, Chile 

	60. DEPARTAMENTO DE PACIENTE CRITICO, CLINICA ALEMANA DE SANTIAGO, Santiago, Chile

	61. Department of Critical Care Medicine, BinZhu, ChangZhou, China

	62. ICU, the Fourth people`s hospital chang'zhou, Changzhou, China

	63. Department of Intensive Care Medicine, 1st affiliated Hospital of Dalian Medical university , Dalian, China

	64. Intensive Care Unit, Fujian Provincial Hospital, Fuzhou, China

	65. Intensive Care Unit, Guangdong General Hospital, Guangzhou, China

	66. Department of Surgical Intensive Care Unit, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou, China

	67. Critical Care Medicine, Affiliated Hospital of Guiyang Medical University, Guiyang, China

	68. Jinxiang people's Hospital, jin xiang people's hospital, Jining City, China

	69. Emergency Department and EICU/MICU, First Affiliated Hospital of Kunming Medical University, Kunming, China

	70. Cardiovascular Surgery Intensive Care Unit, Kunming Medical University Affiliated Yan’an Hospital, Kunming, China

	71. Emergency Intensive Care Unit, THE FIRST AFFILIATED HOSPITAL OF HENAN UNIVERSITY  OF SCIENCE  & TECHNOLOGY, Luoyang, China

	72. intensive care unit, Nanjing Drum Tower Hospital, Nanjing, China

	73. Intensive Care Unit, Zhongda Hospital, Nanjing, China

	74. intensive care unit, Nanjing jiangbei people's hospital, Nanjing, China

	75. Sicu, First affiliated hospital of Guangxi Medical University, Nanning, China

	76. Intensive Care Unit, Affiliated Hospital of Nantong University, Nantong, China

	77. The Department of Critical Care Unit, Qilu hospital of Shandong University?Qingdao?, Qingdao, China

	78. Department of Critical Care Medicine,Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China, Shanghai, China

	79. ICU, Shanghai General hospital, Shanghai, China

	80. Intensive Care Unit, Sheng Jing Hospital of China Medical University, Shenyang, China

	81. RICU of the second Department of Respiration Medicine, The Second Hospital of Hebei Medical University, Shijiazhuang, China

	82. intensive care unit, Changshu No.1 People’ s Hospital, Soochow, China

	83. ICU, Union Hospital, Tong Ji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei, China

	84. Department of critical care medicine, First Affiliated Hospital of Wannan Medical College,  Yijishan Hospital, Wuhu, China

	85. ICU, WuXi people's hospital, WuXi, China

	86. Departement of Crit Care Unit, The First Affiliated Hospital of Xiamen University, Xiamen, China

	87. Critical care medicine, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, China

	88. Unidad de Cuidados Intensivos , Fundación Valle del Lilí, Cali, Colombia

	89. Intensive Care Unit, Hospital Vicente Corral Moscoso, Cuenca, Ecuador

	90. UCI, Clinica la Merced, Quito, Ecuador

	91. Réanimation Polyvalente, Centre Hospitalier Pierre Oudot, Bourgoin-Jallieu, France

	92. réanimation médicale, CHU Cavale blanche, Brest , France

	93. Réanimation polyvalente, Hopital d'Instruction des Armées Clermont Tonnerre, Brest , France

	94. Service de Reanimation Médicale, Centre Hospitalo-Universitaire de Caen, Caen, France

	95. Réanimation Polyvalente, Centre Hospitalier Public du Cotentin, Cherbourg en Cotentin, France

	96. Réanimation médico-chirurgicale, Louis Mourier, Colombes, France

	97. Réanimation Adulte, Centre Hospitalier Intercommunal de Créteil, Créteil, France

	98. Réanimation Polyvalente, Centre Hospitalier de Dieppe, Dieppe, France

	99. Réanimation, Centre Hospitalier Universitaire Grenoble-Alpes, Grenoble , France

	100. Réanimation médico-chirurgicale et Unité de Surveillance Continue, Centre Hospitalier Le Mans, Le Mans, France

	101. Critical Care Center, CHU de Lille, Hôpital R. Salengro, Lille, France

	102. Réanimation Polyvalente, Centre Hospitalier des Deux Vallées - Site de Longjumeau, Longjumeau, France

	103. Réanimation Medicale, Croix Rousse, Lyon, France

	104. Réanimation - Médecine Intensive, Groupe Hospitalier Sud Ile de France - Site de Melun, Melun, France

	105. Réanimation médico-chirurgicale, CHU de Nice L'Archet 2, Nice, France

	106. Medical ICU, Medical ICU Archet 1 university Hospital, Nice, France

	107. Medical ICU, Saint Louis APHP, Paris, France

	108. Réanimation, Groupe Hospitalier Paris Saint-Joseph, Paris, France

	109. Réanimation Médicale, Hôpital Cochin, Paris, France

	110. Unité de Réanimation Médico-chirurgicale, Hôpital Tenon, Paris, France

	111. Reanimation médicale, Hopital Europeen Georges Pompidou, Paris, France

	112. servive de réanimation polyvalente et unité de soins-continus, centre hospitalier de cornouaille, Quimper, France

	113. Service de Réanimation , Centre Hospitalier, Roanne, France

	114. Réanimation Chirurgicale, CHU de Rouen, Rouen, France

	115. Medical intensive care unit, CHU de Rouen, Rouen, France

	116. Service de Médecine Intensive - Réanimation, Hôpital Delafontaine, Saint Denis, France

	117. SERVICE DE REANIMATION POLYVALENTE, CHU FELIX GUYON, SAINT-DENIS DE LA REUNION, France

	118. Réanimation médicale, Hopital de Hautepierre, Strasbourg, France

	119. service de réanimation, Sainte Musse Hospital, Toulon, France

	120. réanimation polyvalente, Hôpital Nord Franche Compte, Trévenans, France

	121. Unité de Réanimation, Service de Pneumologie et de Réanimation, Pitié Salpêtrière, Paris, France

	122. Médecine Intensive - Réanimation Médicale, CHU de Poitiers, Poitiers, France

	123. Reanimation polyvalente, Ghef site de jossigny, Jossigny, France

	124. Dept. of Internal Medicine V,, University Hospital of Saarland, Homburg, Germany

	125. Intensive Care Unit, Hippocration General Hospital of Athens, Athens, Greece

	126. ICU, General Hospital Katerini, Katerini, Greece

	127. ICU , IPPOKRATION General Hospital, Thessaloniki, Greece

	128. Intensive Care Unit, Asklepieion Voulas General Hospital, Voula Atikki, Greece

	129. B INTENSIVE CARE UNIT CLINIC, ATTIKON UNIVERSITY HOSPITAL, Athens, Greece

	130. Intensive Care Unit, Dr. Kenessey Albert Hospital, Balassagyarmat, Hungary

	131. ICU, Uzsoki Hospital, Budapest, Hungary

	132. Department of Anesthesiology and Intensive Therapy, University of Szeged, Szeged, Hungary

	133. ICU, St. George Hospital, Fejér County, Székesfehérvár, Hungary

	134. Anaesthesiologie, Universitaetsmedizin Goettingen, Goettingen, Germany

	135. EICU, CIMS HOSPITAL , Ahmedabad , India

	136. Department of Neuroanaesthesia and Neurocritical Care, National Institute of Mental Health and NeuroSciences, Bangalore , India

	137. Critical Care Unit, Apollo Hospitals Bhubaneswar, Bhubaneswar, India

	138. ICU , KOVAI MEDICAL CENTER AND HOSPITAL, Coimbatore, India

	139. MEDICAL ICU, PSRI - PUSHPAWATI SINGHANIA RESEARCH INSTITUTE, Delhi, India

	140. Critical Care Unit, Virinchi Hospital, Hyderabad, India

	141. Critical Care Medicine , Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India

	142. Critical Care , Sir H N Reliance Foundation Hospital, Mumbai, India

	143. ICU, CRITICARE HOSPITAL & RESEARCH INSTITUTE, Nagpur, India

	144. Intensive care unit, Metro heart institute with multispecialty, Faridabad, India

	145. Masih Daneshvari Critical Care unit, Masih Daneshvari (NRITLD), Tehran, Iran

	146. Intensive Care Unit, St Vincents University Hospital, Dublin, Ireland

	147. Intensive Care Unit, Galway University Hospital, Galway, Ireland

	148. Intensive Care Unit, Midland Regional Hospital, Mullingar, Ireland

	149. Intensive Care Unit, St James Hospital , Dublin, Ireland 

	150. Intensive Care and Anaesthesia, University Hospital Limerick, Limerick, Ireland

	151. Anestesia e Rianimazione 3a - Terapia Intensiva Adulti, ASST Papa Giovanni XXIII - Bergamo, Bergamo, Italy

	152. U.O. Anestesiologia e Terapia Intensiva Polivalente e dei Trapianti, AOU di Bologna. Policlinico Sant'Orsola Malpighi, Bologna, Italy

	153. Seconda Rianimazione, Spedali Civili, Brescia , Italy

	154. Anestesia e Rianimazione, ASST-LARIANA presidio di Cantù, Cantù, Italy

	155. UOC ANESTESIA E RIANIMAZIONE \ANTONELLA CARUSO\", ARNAS GARIBALDI CATANIA, Catania, Italy"

	156. Rianimazione e Terapia Intensiva, Mater Domini, Catanzaro, Italy

	157. Terapia Intensiva, Ospedale Uboldo - Cernusco sul Naviglio, Cernusco sul Naviglio, Italy

	158. Intensive Care Unit, ASST Franciacorta, Chiari (Brescia), Italy

	159. Anesthesia and general ICU, SS. Annunziata, Chieti, Italy
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	413. Critical Care Unit, The Princess Alexandra Hospital NHS Trust, Harlow, UK - England

	414. ICU, Harrogate District Hospital NHS Foundation Trust, Harrogate, UK - England

	415. Critical Care Centre, North West Anglia NHS Foundation Trust Hinchingbrooke Hospital , Huntingdon , UK - England

	416. Intensive Care Unit (J54), St James's University Hosptial , Leeds, UK - England
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	448. Medical, Surgical, Cardiac, Neuro, University of California San Diego - La Jolla campus, La Jolla, USA

	449. Sulpizio Cardiovascular Center ICU, UCSD Sulpizio, La Jolla, USA

	450. MICU, North Shore Medical Centre, Salem, USA

	451. Shock Trauma ICU and Respiratory ICU, Intermountain Medical Center, Murray, USA

	452. Medical Intensive Care Unit, Tulane Medical Center, New Orleans, USA

	453. Medical ICU, Oregon Health & Science University, Portland, USA

	454. Mary Brigh 7 D/E, Mayo Clinic Rochester, Rochester, USA

	455. MICU, Mayo Clinic St Marys Campus, Rochester, USA

	456. 10-3 and 10-4, Mayo Clinic, Methodist Campus, Rochester, USA

	457. Medical Intensive care unit, NSMC Union Hospital, Lynn, USA

	458. 10ICU, University of California San Diego Medical Center - Hillcrest, San Diego, USA

	459. Surgical Intensive Care, Medical Intensive Care Unit, Regions Hospital, St Paul, USA

	460. Medical ICU, Vanderbilt University Medical Center, Nashville, USA

	461. E2  ICU, Stanford , Stanford, USA

	462. Medical Intensive Care Unit, Froedtert and the Medical College of Wisconsin, Milwaukee, USA

	463. ICU, s' Lands Hospitaal Paramaribo, Paramaribo, Suriname

	464. ICU Diakonessenhuis, Diakonessenhuis, Paramaribo, Suriname
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Indian Society of Critical Care Medicine
Irish Critical Care Trials Group
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Société Française d’Anesthésie et de Réanimation (SFAR)
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