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Institute Of Oncology Of Rabat
National Institute Of Oncology
. . Of Rabat" - "Mohammed V
Brahim El Ahmadi University In Rabat - National Rabat Morocco
Institute Of Oncology Of Rabat
Elisavet Karkala Akershus Universitetssykehus Nordbyhagen Norway
Maria Christina Ravn Akershus Universitetssykehus Nordbyhagen Norway
Oda Uhlin Husebekk Alesund Sjukehus Alesund Norway
Renate Johnsen Alesund Sjukehus Alesund Norway
Ib Jammer Haukeland University Hospital, Bergen Norway
Bergen
Vegard Lundevall Haukeland University Hospital, Bergen Norway
Bergen
Wiszt Radovan Innlandet Hospital Trust Elverum Norway
Andreas Haugerud Innlandet Hospital Trust Elverum Norway
Ine Karoline Stenersen Innlandet Hospital Trust Elverum Norway
Agnete Prydz Ostfold Hospital Kalnes Gralum Norway
David Frederic Knutsen @stfold Hospital Kalnes Gralum Norway
Heidi Marthea Ohnstad @stfold Hospital Kalnes Gralum Norway
Roy B. Olsen Sorlandet Hospital Arendal, Arendal Norway
Norway
Elise Runde Krogstad Sorlandet Hospital Arendal, Arendal Norway
Norway
Anna Sigurdardottir Sorlandet Hospital Arendal, Arendal Norway
Norway
Central Clinical Centre, Medical .
Krzych Lukasz University Of Silesia Katowice Poland
. Central Clinical Centre, Medical .
Michal Szewczyk University Of Silesia Katowice Poland
Cristina Granja g;rnotro Hospitalar do Algarve, Faro Portugal
Centro Hospitalar E
Catarina Dourado Universitario De Coimbra Coimbra Portugal
(CHUC)
Centro Hospitalar E
Nidia Gongalves Universitario De Coimbra Coimbra Portugal
(CHUC)
Centro Hospitalar E
Francisco Matias Universitario De Coimbra Coimbra Portugal
(CHUCO)
Centro Hospitalar E
Ana Raimundo Universitario De Coimbra Coimbra Portugal
(CHUCO)
Rui Pedro Cunha Centro Hospitalar Lisboa Lisbon Portugal

Ocidental, Lisbon
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Miguel

Tavares

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antoénio

Porto

Portugal

Alexandre

Pinto

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antoénio

Porto

Portugal

Cristina

Torrao

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Anténio

Porto

Portugal

Lnés

Amaral

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antoénio

Porto

Portugal

Ana Rita

Costa

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antoénio

Porto

Portugal

Ricardo

Marinho

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antoénio

Porto

Portugal

Miguel

Ricardo

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antdnio

Porto

Portugal

César

Vidal

Centro Hospitalar Universitario
Do Porto - Hospital Santo
Antdnio

Porto

Portugal

Alice

Santos

Centro Hospitalar Universitario
Sao Joao

Porto

Portugal

Julia

Mendonga

Centro Hospitalar Universitario
Sao Joao

Porto

Portugal

Daniela

Xara

Centro Hospitalar Universitario
Sao Joao

Porto

Portugal

Raul

Neto

Centro Hospitalar Vila Nova
Gaia/ Espinho

Vila Nova de Gaia

Portugal

Jodo Tiago

Rodrigues

Centro Hospitalar Vila Nova
Gaia/ Espinho

Vila Nova de Gaia

Portugal

Ricardo

Amaral

Unidade Local De
Saude De Tras-Os-Montes E
Alto Douro, Portugal.

Vila Real

Portugal

Diogo

Oliveira

Unidade Local De
Saude De Tras-Os-Montes E
Alto Douro, Portugal.

Vila Real

Portugal

José

Sampaio

Unidade Local De
Saude De Tras-Os-Montes E
Alto Douro, Portugal.

Vila Real

Portugal

Francisca

Cardoso

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

José

Caldeiro

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Rogério

Corga

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Edite

Mendes

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Pedro

Moura

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Rita

Passos

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Francisco

Silva

Hospital Santa Luzia, ULSAM —
Viana Do Castelo

Viana do castelo

Portugal

Sofia

Trovisco

Instituto Portugués De
Oncologia Do Porto

Porto

Portugal
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Instituto Portugués De

Inés Fonseca Oncologia Do Porto Porto Portugal
. . Instituto Portugués De
Décio Pereira Oncologia Do %)0 o Porto Portugal
Lina Miranda glzgé?;(;gogg%%ﬁo])e Porto Portugal
l;/iflircnlmad Riaz Hamad Medical Corporation Doha Qatar
Hamed Elgendy Hamad Medical Corporation Doha Qatar
Hashaam Ghafoor Hamad Medical Corporation Doha Qatar
Mohammed Haji Hamad Medical Corporation Doha Qatar
Vipin Kumari Hamad Medical Corporation Doha Qatar
Lakshmi Ramanathan Hamad Medical Corporation Doha Qatar
Jassim Rauf Hamad Medical Corporation Doha Qatar
Nissar Shaikh Hamad Medical Corporation Doha Qatar
Abdul Gafoor Tharayil Hamad Medical Corporation Doha Qatar
University Clinical Center
. "Mother Teresa" Skopje; . Republic Of North
Marija Toleska University "Ss. Cyrilrgnd Skopje szcedonia
Methodius" Skopje, Macedonia
University Clinical Center
.. . "Mother Teresa" Skopje; . Republic Of North
Aleksandar Dimitrovski University "Ss. Cyril I;:ind Skopje Mef::edonia
Methodius" Skopje, Macedonia
University Clinical Center
. . "Mother Teresa" Skopje; . Republic Of North
Filip Naumovski University "Ss. Cyrilr;ind Skopje Maiedonia
Methodius" Skopje, Macedonia
University Clinical Center
"Mother Teresa" Skopje; . Republic Of North
Angela Trposka University "Ss. Cyrilr;ind Skopje Maiedonia
Methodius" Skopje, Macedonia
Ioana Marina Grintescu Clinical Emergency Hospital Of Bucharest Romania
Bucharest
Cristian Cobilinschi Clinical Emergency Hospital Of Bucharest Romania
Bucharest
Ana-Maria Cotae Clinical Emergency Hospital Of Bucharest Romania
Bucharest
Liliana Mirea Clinical Emergency Hospital Of Bucharest Romania
Bucharest
Raluca Ungureanu Clinical Emergency Hospital Of Bucharest Romania
Bucharest
Emergency Institute For
Liana Valeanu Cardiovascular Diseases CC Bucharest Romania
Iliescu
Emergency Institute For
Bianca Morosanu Cardiovascular Diseases CC Bucharest Romania
Iliescu
Emergency Institute For
Serban Bubenek-Turtoni Cardiovascular Diseases CC Bucharest Romania
Iliescu
Emergency Institute For
Cornel Robu Cardiovascular Diseases CC Bucharest Romania
Iliescu
Alida Moise Prof. Dr. Gerota Hospital Bucharest Romania
Carmen Balescu Prof. Dr. Gerota Hospital Bucharest Romania
Catalin Traian Guran Prof. Dr. Gerota Hospital Bucharest Romania
Madalina Herman Prof. Dr. Gerota Hospital Bucharest Romania
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Burdenko National Medical

Alexander Kulikov Research Centre Of Moscow Russia
Neurosurgery, Moscow
Kuban State Medical University

Igor Zabolotskikh With Clinical Facility Krasnodar Russia
"Territorial Hospital #2"
Kuban State Medical University

Dmitriy Fedunets With Clinical Facility Krasnodar Russia
"Territorial Hospital #2"
Kuban State Medical University

Nikita Trembach With Clinical Facility Krasnodar Russia
"Territorial Hospital #2"

Valerii Subbotin Moscow Cllnlgal Scientific Moscow Russia
Center Na Loginov

Ilyas Izmailov Moscow Cllnlgal Scientific Moscow Russia
Center Na Loginov

Maria Miroshnichenko Moscow Cllnlgal Scientific Moscow Russia
Center Na Loginov

Ekaterina Orlova Moscow Cllnlgal Scientific Moscow Russia
Center Na Loginov

Elizaveta Serdobintseva Moscow Cllnlgal Scientific Moscow Russia
Center Na Loginov

Mikhail Kirov N01'*ther1'1 State Medical Arkhangelsk Russia
University

Aleksey Avidzba N01'*ther1'1 State Medical Arkhangelsk Russia
University

Vsevolod Kuzkov N01'*ther1'1 State Medical Arkhangelsk Russia
University

Anton Nikonov N01.*ther1.1 State Medical Arkhangelsk Russia
University
Novosibirsk State University

Sergey Astrakov With Clinical Facility City Novosibirsk Russia
Clinical Hospital #25
Novosibirsk State University

Elena Neporada With Clinical Facility City Novosibirsk Russia
Clinical Hospital #25

Victoria Khoronenko P.A. Herzen MOSCOW Cancer Moscow Russia
Research Institute

. _ P.A. Herzen Moscow Cancer .

Vladislav Karpeikin Rescarch Institute Moscow Russia

Anna Malanova P.A. Herzen MOSCOW Cancer Moscow Russia
Research Institute

Pavel Suvorin P.A. Herzen MOSCOW Cancer Moscow Russia
Research Institute

July Zaharenkova P.A. Herzen MOSCOW Cancer Moscow Russia
Research Institute

Sergey Efremov Saint 'Petersburg State University Saint-Petersburg Russia
Hospital

Oleg Kuleshov Saint .Petersburg State University Saint-Petersburg Russia
Hospital

Alexey Kulikov Saint .Petersburg State University Saint-Petersburg Russia
Hospital

Elizaveta Leonova Saint .Petersburg State University Saint-Petersburg Russia
Hospital

Olivera Marinkovic CHC Bezaniska Kosa Belgrade Serbia

Ana Sekulic CHC Bezaniska Kosa Belgrade Serbia
Clinic For Digestive Surgery-

Ivan Palibrk The First Surgical Clinic, Belgrade Serbia

University Clinical Center Serbia
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Clinic For Digestive Surgery-

Marija Djukanovic The First Surgical Clinic, Belgrade Serbia
University Clinical Center Serbia
Clinic For Orthopedics Surgery
Svetlana Sreckovic And Traumatology, University Belgrade Serbia
Clinical Center Of Serbia
Clinic For Orthopedics Surgery
Radmila Klacar And Traumatology, University Belgrade Serbia
Clinical Center Of Serbia
Clinic For Orthopedics Surgery
Dragana Vracevic And Traumatology, University Belgrade Serbia
Clinical Center Of Serbia
Emergency Center, University
. . . Clinical Center Of Serbia; .
Miodrag Milenovic Faculty Of Medicine, University Belgrade Serbia
Of Belgrade
Emergency Center, University
o Clinical Center Of Serbia; .
Aleksandra Nikolic Faculty Of Medicine, University Belgrade Serbia
Of Belgrade
Emergency Center, University
.. o Clinical Center Of Serbia; .
Marija Rajkovic Faculty Of Medicine, University Belgrade Serbia
Of Belgrade
y ... ., | Institute For Cardiovascular .
Dragana Loncar Stojiljkovi¢ Diseases Belgrade Belgrade Serbia
Nikola Djukanovié In.stltute For Cardiovascular Belgrade Serbia
Diseases Belgrade
Biljana Novakovi¢ In.stltute For Cardiovascular Belgrade Serbia
Diseases Belgrade
Maja Stojanovic Pnlversny"Chnlcal Center Belgrade Serbia
Zvezdara
Milan Markovic Pnlversny"Chnlcal Center Belgrade Serbia
Zvezdara
Slobodan Popovic 'I'vaersuy"Chmcal Center Belgrade Serbia
Zvezdara
Janez Dolinar General Hospital Novo Mesto Novo Mesto Slovenia
Sandra Blagojevi¢ General Hospital Novo Mesto Novo Mesto Slovenia
Stembergar
Goran Kurnik General Hospital Novo Mesto Novo Mesto Slovenia
Peter Poredos U.n 1V§rs1ty Medical Centre Ljubljana Slovenia
Ljubljana
Vanja Oven U.n iversity Medical Centre Ljubljana Slovenia
Ljubljana
Andreja Moller Petrun Umx@rsﬁy Medical Centre Maribor Slovenia
Maribor
Bojana Drobnjak UnlYer51ty Medical Centre Maribor Slovenia
Maribor
Masa Furman Unl\./ersny Medical Centre Maribor Slovenia
Maribor
Marko Lokar Unl\(er51ty Medical Centre Maribor Slovenia
Maribor
Jernej Novak Unl\(er51ty Medical Centre Maribor Slovenia
Maribor
Katarina Katja Primozic¢ Unlyer51ty Medical Centre Maribor Slovenia
Maribor
. Charlotte Maxeke Johannesburg | Parktown, .
Palesa Motshabi Chakane Academic Hospital (CMJAH) Johannesburg South Africa
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. . . . Charlotte Maxeke Johannesburg | Parktown, .
Sithandiwe Dingezweni Academic Hospital (CMJAH) Johannesburg South Africa
Charlotte Maxeke Johannesburg | Parktown, .
Leballo Gontse Academic Hospital (CMJAH) Johannesburg South Africa
. Charlotte Maxeke Johannesburg | Parktown, .
Zainub Jooma Academic Hospital (CMJAH) Johannesburg South Africa
. Charlotte Maxeke Johannesburg | Parktown, .
Hlamatsi Moutlana Academic Hospital (CMJAH) Johannesburg South Africa
LUNGANGA Chris Hani Baragwanath Soweto, .
TOMS LUSHIKU Academic Hospital Johannesburg South Africa
GRACE MANJOORAN | Chis Hani Baragwanath Soweto, South Africa
Academic Hospital Johannesburg
PALESA MOGANE Chris Hani Baragwanath Soweto, South Africa
Academic Hospital Johannesburg
MATHABE SEHLAPELO Chris Hani Baragwanath Soweto, South Africa
Academic Hospital Johannesburg
Sean Chetty itoe\grelnbosch University, Cape Cape Town South Africa
Stephen Venter Tygerberg Hospital Cape Town South Africa
Triesie Lotz Tygerberg Hospital Cape Town South Africa
Pablo Monedero Clinica Universidad De Navarra | Pamplona Spain
Carmen Cara-Gilabert Clinica Universidad De Navarra | Pamplona Spain
Angela Escribano-Arranz Clinica Universidad De Navarra | Pamplona Spain
Marta Luque-Pelaez Clinica Universidad De Navarra | Pamplona Spain
Pablo Montero-Lopez Clinica Universidad De Navarra | Pamplona Spain
Inigo glgigfegublo_ Clinica Universidad De Navarra | Pamplona Spain
Carmen Sala-Trull Clinica Universidad De Navarra | Pamplona Spain
Ana Maria Garcia Sanchez Complejo Asistencial De Zamora | Zamora Spain
Cristina Blanco Dorado Complejo Asistencial De Zamora | Zamora Spain
Angela Casqqero Complejo Asistencial De Zamora | Zamora Spain
Murciego
Francisco Garcia Lazaro Complejo Asistencial De Zamora | Zamora Spain
Yaiza Molero Diez Complejo Asistencial De Zamora | Zamora Spain
F Javier Garcia-Miguel Complejo Hospitalario Segovia Segovia Spain
Estefania Chamorro Garci Complejo Hospitalario Segovia Segovia Spain
Rosalia Navarro-Perez Hospital Clinico San Carlos Madrid Spain
Luis Santé Hospital Clinico San Carlos Madrid Spain
Andrea Gutiérrez Hosp1ta}l Clinico Universitario Valencia Spain
Valencia
Marta Luzén Hosp1ta}l Clinico Universitario Valencia Spain
Valencia
Rosalba Martinez Hosp1ta}l Clinico Universitario Valencia Spain
Valencia
Eduardo Passariello Hosp1ta}l Clinico Universitario Valencia Spain
Valencia
Ana Ruiz Hosp1ta.11 Clinico Universitario Valencia Spain
Valencia
Ferran Serralta Hospltql Clinico Universitario Valencia Spain
Valencia
Jaume Valero Hospltgl Clinico Universitario Valencia Spain
Valencia
Hospital General Universitario Castellon de la .
Susana Altaba Tena De Castellén Plana Spain
Lo Hospital General Universitario Castellon de la .
Maria Lidon Mateu Campos De Castellon Plana Spain
Luisa Cueva Castro Hospital Sant Pau Barcelona Spain
Albert Bainac Albadalejo | Hospital Sant Pau Barcelona Spain
Astrid Batalla Gonzalez Hospital Sant Pau Barcelona Spain
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Cecilia Diez Garcia Hospital Sant Pau Barcelona Spain
Marta Giné Servén Hospital Sant Pau Barcelona Spain
Laura Pardo Pinzén Hospital Sant Pau Barcelona Spain
Hector Villanueva Hospital Sant Pau Barcelona Spain
Sanchez
Aneel Becerra-Bolaii Hospital Universitario De Gran Las Palmas de Spain
£e ceetra-bolanos Canaria Doctor Negrin Gran Canaria pa
Antonio Arencibia-Almeida HosplFal Unlvers1tar19 De Gran Las Palmas .de Spain
Canaria Doctor Negrin Gran Canaria
Gema Hernanz- Hospital Universitario De Gran Las Palmas de Spain
Rodriguez Canaria Doctor Negrin Gran Canaria p
Virgini Muifio-Palomar Hospital Universitario De Gran Las Palmas de Spain
gia no-rajoma Canaria Doctor Negrin Gran Canaria pa
. . Hospital Universitario De Gran Las Palmas de .
Nazario Ojeda-Betancor Canaria Doctor Negrin Gran Canaria Spain
. , . Hospital Universitario De Gran Las Palmas de .
Aurelio Rodriguez-Pérez Canaria Doctor Negrin Gran Canaria Spain
José Ignacio Garcia-Sanchez HOSpltE}l Universitario Fundacion Alcorcon Spain
Alcorcon
Tamara Brunete Hosplta}l Universitario Fundacion Alcorcon Spain
Alcorcon
David Delgado Hosplta}l Universitario Fundacion Alcorcon Spain
Alcorcon
Pablo Redondo Hosplta}l Universitario Fundacion Alcorcon Spain
Alcorcon
Viviana Varén Hospltz}l Universitario Fundacion Alcorcon Spain
Alcorcon
Diana Zamudio Hospltz}l Universitario Fundacion Alcorcon Spain
Alcorcon
. . Infanta Leonor Univesrity . .
Javi Ripolles Hospital - Madrid Madrid Spain
Susana Gonzalez-Suarez Vall D Hebron University Barcelona Spain
Hospital
Elena Regla Goémez-Gonzalez Vall D Hebron University Barcelona Spain
Hospital
Maria Del Carmen | Iribarren Mateos Vall D Hebron University Barcelona Spain
Hospital
Hytham K. S. Hamid East Nile Hospital Khartoum Sudan
Alaa Musa East Nile Hospital Khartoum Sudan
Elfayadh Saidahmed East Nile Hospital Khartoum Sudan
Ahmed Mohamed Ibrahim Gadarif Teaching Hospital Gadarif Sudan
Mohamed
Muntasir Abdelsakhi Ibn—S.l na Specialized Teaching Khartoum Sudan
Hospital
Abdelrouf Ibrahim | Walaa Ibn—S.l na Specialized Teaching Khartoum Sudan
Hospital
Abdulrhman Khaity Ibn—S.l na Specialized Teaching Khartoum Sudan
Hospital
Department Of Anaesthesiology
Michelle Chew And Intensive Care Medicine, Linkoping Sweden
University Hospital, Linkdping
Department Of Anaesthesiology
Helen Didriksson And Intensive Care Medicine, Linkoping Sweden
University Hospital, Linkdping
Department Of Anaesthesiology
Carina Jonsson And Intensive Care Medicine, Link&ping Sweden
University Hospital, Linkoping
Thorir S. Sigmundsson Karolinska University Hospital - Stockholm Sweden

Solna
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Karolinska University Hospital -

Anna Granstrom Stockholm Sweden
Solna
Karolinska Institutet and
Malin Jonsson Fagerlund | Karolinska University Hospital - | Stockholm Sweden
Solna
Anna Schening Is(slrs;mska University Hospital - Stockholm Sweden
Arman Valadkhani Is(slrs;mska University Hospital - Stockholm Sweden
Christina Blixt Karolinska University Hospital | g, 1 01m Sweden
Huddinge
Malin Hansson Karol}nska University Hospital Stockholm Sweden
Huddinge
Kristina Kilsand Karol}nska University Hospital Stockholm Sweden
Huddinge
Ake Norberg Karol}nska University Hospital Stockholm Sweden
Huddinge
Eva Strandberg Karol.lnska University Hospital Stockholm Sweden
Huddinge
Egidijus Semenas Uppsala University Hospital Uppsala Sweden
Lina Jonikaite Uppsala University Hospital Uppsala Sweden
Alexander Dullenkopf Spital Thurgau Frauenfeld Frauenfeld Switzerland
Ivan Chau Spital Thurgau Frauenfeld Frauenfeld Switzerland
Lina Petersen Spital Thurgau Frauenfeld Frauenfeld Switzerland
Benedikt Preckel iﬁ%ﬂdam UMC, Location Amsterdam The Netherlands
Ali Kaplan irl\r/llscterdam UMC, Location Amsterdam The Netherlands
Jimmy Schenk irl\r/llscterdam UMC, Location Amsterdam The Netherlands
Denise Petra Veelo i;}lscterdam UMC, Location Amsterdam The Netherlands
Felix Van Lier Erasmus MC Rotterdam The Netherlands
Rene Van Bruchem Erasmus MC Rotterdam The Netherlands
Seppe SHA Koopman Maasstad Hospital Rotterdam The Netherlands
Toine Van Den Ende Maasstad Hospital Rotterdam The Netherlands
Hans D. De Boer Martini Hospital Groningen Groningen The Netherlands
Henriétte Smid-Nanninga Martini Hospital Groningen Groningen The Netherlands
Paul A. Van Beest Medical Center Leeuwarden Leeuwarden The Netherlands
Eric E.C. De Waal University Medical Center Utrecht The Netherlands
Utrecht
Thomas W.L. Scheeren Unlve.:rsny Medical Centre Groningen The Netherlands
Groningen
Ilonka N. De Keijzer Unlv§r51ty Medical Centre Groningen The Netherlands
Groningen
Constanze Brucker Wilhelmina Hospital Assen Assen The Netherlands
Sandra Brookman Wilhelmina Hospital Assen Assen The Netherlands
Inge J.E. Paas Wilhelmina Hospital Assen Assen The Netherlands
Lerzan Dogan Acibadem Altunizade Hospital Istanbul Turkey
Hazal Yazgec Acibadem Altunizade Hospital Istanbul Turkey
Cigdem Yildirim Guclu Anka}rg University Faculty Of Ankara Turkey
Medicine
Sanem Cakar Turhan Anka}rg University Faculty Of Ankara Turkey
Medicine
Basak Ceyda Meco Anka}rg University Faculty Of Ankara Turkey
Medicine
University Of Health Sciences,
Ali Alagoz Ankara Atatiirk Sanatorium Ankara Turkey

Training And Research Hospital
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Hilal

Sazak

University Of Health Sciences,
Ankara Atatiirk Sanatorium
Training And Research Hospital

Ankara

Turkey

Arzu

Yildirim Ar

Fatih Sultan Mehmet Health
Application Research Center,
University Of Health Sciences

Istanbul

Turkey

Oznur

Demiroluk

Fatih Sultan Mehmet Health
Application Research Center,
University Of Health Sciences

Istanbul

Turkey

Yildiz

Yigit

Fatih Sultan Mehmet Health
Application Research Center,
University Of Health Sciences

Istanbul

Turkey

Osman

Ekinci

Haydarpasa Numune Training
And Research Hospital

Istanbul

Turkey

Serap

Adana Kavlak

Haydarpasa Numune Training
And Research Hospital

Istanbul

Turkey

Seymanur

Altintas Filizoglu

Haydarpasa Numune Training
And Research Hospital

Istanbul

Turkey

Giinseli

Orhun

Istanbul Faculty Of Medicine,
Istanbul University

Istanbul

Turkey

Mert

Canbaz

Istanbul Faculty Of Medicine,
Istanbul University

Istanbul

Turkey

Kemal Tolga

Saracoglu

Kartal Dr Lutfi Kirdar Training
And Research Hospital

Istanbul

Turkey

Elif

Akova Deniz

Kartal Dr Lutfi Kirdar Training
And Research Hospital

Istanbul

Turkey

Banu

Eler Cevik

Kartal Dr Lutfi Kirdar Training
And Research Hospital

Istanbul

Turkey

Ayca Sultan

Sahin

University Of Health Sciences,
Kanuni Sultan Suleyman
Education And Training
Hospital'

Istanbul

Turkey

Ebru

Kaya

University Of Health Sciences,
Kanuni Sultan Suleyman
Education And Training
Hospital"

Istanbul

Turkey

Hande

Gurbuz

University Of Health Sciences,
Bursa Yuksek Ihtisas Training
And Research Hospital

Bursa

Turkey

Derya

Karasu

University Of Health Sciences,
Bursa Yuksek Ihtisas Training
And Research Hospital

Bursa

Turkey

Seyda Efsun

Ozgunay

University Of Health Sciences,
Bursa Yuksek IThtisas Training
And Research Hospital

Bursa

Turkey

Eren Fatma

Akecil

University Of Istanbul -
Cerrahpasa

Istanbul

Turkey

Ozlem

Korkmaz Dilmen

University Of Istanbul -
Cerrahpasa

Istanbul

Turkey

Yusuf

Tunali

University Of Istanbul -
Cerrahpasa

Istanbul

Turkey

Kerem

Erkalp

Bagcilar Training And
Educational Hospital

Istanbul

Turkiye

Ali

Ozalp

Bagcilar Training And
Educational Hospital

Istanbul

Turkiye

Mehmet Salih

Sevdi

Bagcilar Training And
Educational Hospital

Istanbul

Turkiye

Maryna

Freigofer

Dnipro Regional Cancer Center

Dnipro

Ukraine
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0.0. Shalimov National

Olena Khomenko Scientific Center Of Surgery Kyiv Ukraine
And Transplantation
0.0. Shalimov National
Pavlo Hurin Scientific Center Of Surgery Kyiv Ukraine
And Transplantation
Vinnitsa National Medical
Dmytro Dmytriiev University And Vinnitsa Vinnitsa Ukraine
Regional Endocrinology Center
Vinnitsa National Medical
Eugenii Lysak University And Vinnitsa Vinnitsa Ukraine
Regional Endocrinology Center
Tamsin Gregory Airedale NHS Foundation Trust | Keighley United Kingdom
Shaw Alison Airedale NHS Foundation Trust | Keighley United Kingdom
Ratcliffe Anita Airedale NHS Foundation Trust | Keighley United Kingdom
Hairsine Brigid Airedale NHS Foundation Trust | Keighley United Kingdom
Adam Farrar Airedale NHS Foundation Trust | Keighley United Kingdom
Samson A. Williams Airedale NHS Foundation Trust | Keighley United Kingdom
Joyce Yeung Birmingham Heartlands Hospital | Birmingham United Kingdom
Syed Abid Birmingham Heartlands Hospital | Birmingham United Kingdom
Adetoro Akintunde Birmingham Heartlands Hospital | Birmingham United Kingdom
Roshni Bahri Birmingham Heartlands Hospital | Birmingham United Kingdom
Marta Burak Birmingham Heartlands Hospital | Birmingham United Kingdom
Libby Dias Birmingham Heartlands Hospital | Birmingham United Kingdom
Yash Dinesh Birmingham Heartlands Hospital | Birmingham United Kingdom
Iman Farah Birmingham Heartlands Hospital | Birmingham United Kingdom
Ciara Gibson Birmingham Heartlands Hospital | Birmingham United Kingdom
Joanne Gresty Birmingham Heartlands Hospital | Birmingham United Kingdom
Fiona Harris Birmingham Heartlands Hospital | Birmingham United Kingdom
Alex Jones Birmingham Heartlands Hospital | Birmingham United Kingdom
Chuck Lam Birmingham Heartlands Hospital | Birmingham United Kingdom
William Mciver Birmingham Heartlands Hospital | Birmingham United Kingdom
Teresa Melody Birmingham Heartlands Hospital | Birmingham United Kingdom
Ninoshka Merchant Birmingham Heartlands Hospital | Birmingham United Kingdom
Safwaan Patel Birmingham Heartlands Hospital | Birmingham United Kingdom
Gursharan Virdee Birmingham Heartlands Hospital | Birmingham United Kingdom
Bryan Wong Birmingham Heartlands Hospital | Birmingham United Kingdom
Jessica Davis Bolton Hospltal NHS Farnworth United Kingdom
Foundation Trust
Jordan Alfonso Bolton Hospltal NHS Farnworth United Kingdom
Foundation Trust
Mohamed Elbahnasy Bolton Hosp1tal NHS Farnworth United Kingdom
Foundation Trust
Monica Trivedi %funsli)rldge University Hospitals Cambridge United Kingdom
Efthymia Maria Kapasouri %funsli)rldge University Hospitals Cambridge United Kingdom
Galina Maneva %funsli)rldge University Hospitals Cambridge United Kingdom
Peta Masters gfurrsl:)rldge University Hospitals Cambridge United Kingdom
Malgorzata Opalinska %e.lunsl;brldge University Hospitals Cambridge United Kingdom
Luke Winslow Countes§ Of Chester NHS Chester United Kingdom
Foundation Trust
Bamford Peter Countes§ Of Chester NHS Chester United Kingdom
Foundation Trust
Prince Judith Countess Of Chester NHS Chester United Kingdom

Foundation Trust

22




Countess Of Chester NHS

Faulkner Maria Foundation Trust Chester United Kingdom
Ivison Alison Countess Of Chester NHS Chester United Kingdom
Foundation Trust
Barham Elin Countess Of Chester NHS Chester United Kingdom
Foundation Trust
Barton Matthew Countess Of Chester NHS Chester United Kingdom
Foundation Trust
Hadlett Max Countess Of Chester NHS Chester United Kingdom
Foundation Trust
Russell Nicki Countes§ Of Chester NHS Chester United Kingdom
Foundation Trust
Verghese Prashant Countes§ Of Chester NHS Chester United Kingdom
Foundation Trust
Karunaratne Nicholas Countes§ Of Chester NHS Chester United Kingdom
Foundation Trust
Countess Of Chester NHS . .
Murphy Thomas Foundation Trust Chester United Kingdom
Sundar Ashok Croydon University Hospital Thornton Heath United Kingdom
Christopher Black Croydon University Hospital Thornton Heath United Kingdom
Zakaulla Belagodu ?rali;ford And Gravesham NHS Dartford United Kingdom
Ryan Coe ?ralfgord And Gravesham NHS Dartford United Kingdom
Katy Collins ?ra:gord And Gravesham NHS Dartford United Kingdom
Tracy Edmunds ?ra:gord And Gravesham NHS Dartford United Kingdom
Charlotte Kamundi ?ra:gord And Gravesham NHS Dartford United Kingdom
Prasanna Patlola ?ra:gord And Gravesham NHS Dartford United Kingdom
Laura Johnson %ﬁgord And Gravesham NHS Dartford United Kingdom
Naomi Oakley ?xgord And Gravesham NHS Dartford United Kingdom
Olumide Olufuwa ?xgord And Gravesham NHS Dartford United Kingdom
Luciana Rusu ?xgord And Gravesham NHS Dartford United Kingdom
Juleen Fasham Derriford Hospital Plymouth United Kingdom
Amit Das Derriford Hospital Plymouth United Kingdom
Anna Ratcliffe Derriford Hospital Plymouth United Kingdom
Ben Parish Derriford Hospital Plymouth United Kingdom
Freeman Lizzie Derriford Hospital Plymouth United Kingdom
Gary Minto Derriford Hospital Plymouth United Kingdom
Gunarathna Perumbadage Derriford Hospital Plymouth United Kingdom
Jessica Sinclair Derriford Hospital Plymouth United Kingdom
Lucy Guile Derriford Hospital Plymouth United Kingdom
Matthew Baldwin Derriford Hospital Plymouth United Kingdom
Stephanie Pauling Derriford Hospital Plymouth United Kingdom
Wael Alhalabi Derriford Hospital Plymouth United Kingdom
East Kent Hospitals University
Moustafa Shebl Zahra NHS Foundation Trust Canterbury United Kingdom
(EKHUFT) Margate Kent
East Kent Hospitals University
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Methods

Method S1: In- and exclusion criteria

We recruited two cohorts of patients.

Cohort A include all patients admitted to participating hospitals during seven consecutive days with the
following inclusion and exclusion criteria:

Inclusion criteria

Exclusion criteria

1.

Undergoing surgery (may be planned or
unplanned)

No plans for return home on the day of surgery.
(No day case surgery)

Age > 18 on day of surgery

1.

2
3.
4

Cardiac surgery

Obstetric surgery

Transplant surgery

Preoperatively long-term infusions of vasoactive
drugs, such as epoprostenol (prostacyclin)
Mechanical circulatory support: ventricular assist
device, intra-aortic balloon pump, artificial heart
or similar

Already been enrolled in SQUEEZE

Cohort B include 30 sequential patients with a single additional inclusion criterion:

Inclusion criteria

Exclusion criteria

1.

Postoperative Vasopressor Infusion (PVI) — as

defined below.

1. Already been enrolled in SQUEEZE
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Method S2:

Flow chart for patient recruitment

Patient Screening and Eligibility

- Inclusion: Age>18, non-cardiac surgery

- Exclusion: Cardiac, obstetric, transplant, day-case surgery

A 4

Dual Cohort Recruitment

CohortA CohortB

- 7 dayconsecutivesampling - After collectingcohortA, up to 12 months
- Alleligible patients - Upto 30 PVl patients per hospital

- Basic data collection (CRF 1) - Comprehensive data (CRF 1 + CRF2)

Outcomes

- CohortA: prevalenceof PVluse

- PVl patients of Cohort A and B: Additionaland clinical outcomes
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Method S3: Definition of Postoperative Vasopressor Infusion (PVI)

Postoperative Vasopressor Infusion (PVI) is defined, for the purposes of this study, as the continuous intravenous
infusion of a drug with a predominant vasoconstrictor effect (vasopressor). Therefore, repeated dosing of
intravenous boluses is excluded, and infusion of a drug that is predominantly a positive inotrope (without
concurrent vasopressor) is excluded. Additionally, we are not interested in vasopressor infusions that are used
intra-operatively to counter the effect of general anaesthesia (or regional anaesthesia) and because this effect can
take time to resolve, any infusion of vasopressor in the first hour following surgery is excluded — unless it
continues after one hour following surgery. Infusions of vasopressor that are started more than 24 hours after the
end of surgery is also excluded from this definition. Infusions of vasopressor that start before surgery will only
be included if they also meet the above criteria.

Classification of vasoactive drugs, grouped according to predominant action. We accept that many drugs
have mixed actions.

Vasopressor Not predominantly vasopressor
e Dopamine e  Atropine
e Epinephrine (Adrenaline) e Dobutamine
e  Metaraminol e Ephedrine
e  Norepinephrine (Noradrenaline) o Etilefrine
e  Phenylephrine e  Glycopyrronnium
e  Vasopressin or Terlipressin e Nitrates
e  Akrinor® e  Milrinone
e Angiotensin II
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Method S4: Case Report form

CRF1

0. Informed consent

Is consent applicable in your centre ? Mandatory | o No If yes date of DD-MMM-YY
unless the centre has an explicit and written consent:
exemption from IRB o Yes
1. Patient Information
1.1. Year of 1.2. 1.3. Height
Birth * Weight * *
1.4. Clinical Frailty Scale * 1 Very fit O 6 Moderately Frail O
2 Well O 7 Severely Frail @)
3 Managing  well O 8 Very severely Frail O
4 Vulnerabl O 9 Terminally O
5 Mildly Fra il @) 10 Don’t know @)
Previous medical history *
1.5. Coronary Artery Disease o No o Yes
1.6. Cerebrovascular Disease o No o Yes
1.7. Peripheral vascular Disease o No o Yes
1.8. Atrial fibrillation o No o Yes
1.9. Heart failure o No o Yes
1.10. Hypertension o No o Yes
1.11. Diabetes o No o Insulin dependent o Non-insulin dependent
1.12. Chronic liver disease o No o Yes
1.13. Chronic respiratory disease o No o COPD o Other
1.14. Long-term steroid use o No o Yes
1.15. Regular medications (tick all that apply, leave blank if not a regular medication)
ACE inhibitor If 7T yes o took day of surgery o omitted day of surgery o unknown
—
Alpha blocker If Jyes o took day of surgery o omitted day of surgery o unknown
—
Angiotensin receptor If Jyes o took day of surgery o omitted day of surgery o unknown
blocker —
Beta blocker If Jyes o took day of surgery o omitted day of surgery o unknown
—
Calcium channel If 11 yes o took day of surgery o omitted day of surgery o unknown
blocker —
Diuretic If 11 yes o took day of surgery o omitted day of surgery o unknown
—
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Fracture @)

Bleeding O
Other O
Regular NSAIDs If  yes o took day of surgery o omitted day of surgery o unknown

Haemodynamics. Leave blank if not available

Measurements in the past 6 months or at least 12h prior to the operating room, at rest.

1.16. Systolic: ‘ 1.17 Diastolic: ‘ 1.18 Heart rate:

Reading immediately prior to induction of anaesthesia:

1.19. Systolic: | 1.20 Diastolic: | 1.21 Heart rate:

Laboratory. Leave blank if not available, indicate which unit

1.22. Creatinine: mg/dl or umol/L

1.23. Albumin g/dL, g/L or pmol/L

1.24. Haemoglobin g/dL, g/L or mmol/L

2. Surgery

2.1 Reason for surgery * Infection @)

Cancer O

2.2 Surgical procedure Breast O Orthopaedic O

Zselect single most appropriate) Gynaecological @) Plastics / Cutaneous @)
Head and neck O Upper gastro-intestinal O
Hepato-biliary O Neurological/spinal O
Kidney / urological O Vascular O
Lower gastro-intestinal @) Other O

2.3 Severity Minor O

' Intermediate @)
Major O

2.4. ASA-PS: ASA 1: Healthy person @)

: ASA 2: Mild systemic disease. O
ASA 3: Severe systemic disease O
ASA 4 Severe systemic disease that is a constant threat to life. O
ASA 5 A moribund person who is not expected to survive without the operation. | O

2.5. Urgency Urgent O

* (includes emergency, expedited, urgent and immediate)
Not urgent O
(includes planned/elective)

3. Operative

3.1. Date of anaesthesia induction * DD-MMM-YY
3.2. Time of anaesthesia induction * HH:MM
3.3. Date of end of surgery * DD-MMM-YY
3.4. Time of end of surgery * HH:MM
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3.5. Estimated blood loss (mL) * <250 o 251-1000 o 1001-3000 o >3000 o
3.6 /3.7 Lowest intraoperative blood pressure Systolic: Diastolic:
(paired) *
3.8. Anaesthesia: * Volatile | [
(Tick all that apply)
TIVA | L
Sedation without securing airway | [
Regional | [
Spinal | [
Epidural |
3.9. Airway Endotracheal tube | O
*
Supraglottic airway | O
02 facemask or nasal cannula @)
3.10. Arterial line * o No o Yes
3.11. Central venous line * o No o Yes
3.12. Which Intra-operative vasoactive drugs Atropine [l
[Tick all that apply] Akrinor ® (Cafedrin/Theodrenalin) U
Dobutamine [l
Dopamine Il
Ephedrine Il
Epinephrine (Adrenaline) Il
Glycopyrronnium M
Metaraminol r
Milrinone Il
Nitrates r
Norepinephrine (Noradrenaline) U
Phenylephrine L
Vasopressin or Terlipressin r
3.13. Was the patient receiving a vasopressor infusion prior to anaesthesia? * o No o Yes
3.14. Fluids and blood products received Crystalloid
during surgery:
(mL)
Colloid
(starch-gelofusine-albumin)
(mL)
Packed red blood cells
(mL)
Fresh frozen plasma
(mL)
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Platelets

(mL)

Whole blood or autotransfusion

(mL)

4. Post-operative

Following the end of surgery (within 24h):

4.1. Did the patient receive enteral vasopressors? o No o Yes
(i.e. MIDODRINE) *
4.2. Did the patient receive boluses of vasopressors? * o No o Yes

4.3. Did the patient receive an infusion of vasopressors? *

o No (Stop here)

o Yes (Continue with

43.1and4.3.2)
43.1. If yes, did the infusion continue or start after 1 hour from the o No o Yes
end of surgery?
4.3.2. If Yes, Did this infusion start within 24 hours from the end of o No o Yes

surgery?

If “yes” on 4.3.1 and .4.3.2, complete CRF2

5. Outcomes

5.1. Ventilation:

*

o No

o Invasive mechanical ventilation
(IMV)

o Non Invasive Ventilation (NIV)

5.2. Acute Myocardial Infarction * o No o Yes
5.3. New onset atrial fibrillation * o No o Yes
5.4. New onset other dysrhythmia * o No o Yes
5.5. Renal: Highest creatinine mg/dl or pumol/L indicate which
(within the first week) postoperatively unit
5.6. Renal replacement therapy * o No o Yes
5.7. Parenteral nutrition * o No o Yes
5.8. Antibiotics for a newly o No o Yes (complete ) o Unknown
diagnosed infection *
o Skin or soft tissue o Abdominal
o Respiratory o Lines
o Urinary o Other
5.9. Accordion classification of o None
surgical
complication * o Mild complication
o Moderate complication
o Severe complication
o Death
5.10. Date of hospital discharge or date of DD-MMM-YY
intrahospital death: *
5.11. Stayed an inpatient for more than 30 days? * | o No o Yes
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Clinical Frailty Scale*

7 Severely Frail — Completely dependent for
| Very Fit — People who are robust, active, energetic personal care, from whatever cause (physical or
and motivated. These people commonly exercise cognitive). Even so, they seem stable and not at
regularly. They are among the fittest for their age. high risk of dying (within ~ 6 months).

2 Well - People who have no active disease 8 Very Severely Frail — Completely dependent,
symptoms but are less fit than category |. Often, they approaching the end of life. Typically, they could
exercise or are very active occasionally, e.g. seasonally.

not recover even from a minor illness.
3 Managing Well — People whose medical problems H

are well controlled, but are not regularly active

beyond routine walking. 9.Terminally lll - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

daily help, often symptoms limit activities. A common
complaint is being “‘slowed up”, and/or being tired Scoring frailty in people with dementia
during the day.

The degree of frailty corresponds to the degree of dementia.
. . Common symptoms in mild dementia include forgetting the
5 Mildly Frail — These people often have more details of a recent event, though still remembering the event itself,

evident slowing, andlneed help in high order IADLS repeating the same question/story and social withdrawal.
(finances, transportation, heavy housework, medica-

tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.

6 Moderately Frail — People need help with all

.  RE 5§ . . . *
outside activities and with keeping house. Inside, they | Canadian Study.on Hiealth & Aging Revised 2006

2. K Rockwood et al. A global clinical measure of fitness and

! 4 Vulnerable —While not dependent on others for

gﬂ:in havedprolb:qems V\gth St.a|r5 Iand. need heIP Wlth frailty in elderly people. CMA| 2005;173:489-495
athing and might need minimal assistance (cuin, 2

g anc mignt n (euing T, DALHOUSIE
standby) with dressing. Research, Dahous Universiy talfax, Canada. Penmission granted UNIVERSITY

to copy for research and educational purposes only.

2.3. Severity of surgery:

Minor: Procedure < 30 minutes. Examples: arthroscopy without intervention, removal of cutaneous tumour,
proctology procedures, biopsy or excision biopsy of small lesions, etc

Intermediate: Procedure performed in a dedicated operating room that may pose the risk of significant
complications or tissue injury. Examples: laparoscopic cholecystectomy, arthroscopy with intervention, bilateral
varicose vein removal, tonsillectomy, inguinal hernia repair, breast lump resection, haemorrhoidectomy,
appendicectomy, partial thyroidectomy, cataract surgery, uvuloplasty, minimally invasive repair of vaginal
prolapse, vaginal hysterectomy, fixation of mandibular fracture, etc

Major: Performed in a dedicated operating room and is expected to last more than 90 minutes. Examples: major
gut resection, major joint replacement, mastectomy, extensive head and neck tumour resection, abdominal aortic
aneurysm repair, major vascular bypass procedure, procedures involving free flap to repair tissue defect,
amputation, total thyroidectomy, cystectomy, trans-urethral resection of prostate, resection of liver tumour,
carotid endarterectomy, nephrectomy, total abdominal hysterectomy, spinal discectomy, etc

At one hour after the completion of surgery, is the patient:

6.2. Receiving continuous infusion of neuraxial anaesthesia/analgesia i.e. o No o Yes
epidural infusion *
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CRF 2

Postoperative vasopressor infusion

6.1. Did this patient have an infusion of vasopressors that was either o No o Yes

started or continued at least 1 hour after surgery: *

(If “No’ then please do not
complete any further)

6.3. Still receiving a sedative infusion * o No o Yes

6.4. Still has an airway in place (endotracheal tube, tracheostomy or o No o Yes
supraglottic airway) *

6.5. How was it assessed that this patient should receive a vasopressor infusion? *

o Already receiving a vasopressor infusion and attempts to lower the infusion rate produced unacceptable
hypotension, OR

o It was decided that the patient would no longer benefit from further attempts to increase the cardiac output
through administration of IV fluids and the blood pressure was unacceptably low. This was on the basis of:

o A. Clinical assessment alone (vital signs-examination-lab results)

o B. Clinical assessment AND a measurement of preload responsiveness using cardiac output
monitoring (or some direct surrogate of)

o C. Clinical assessment AND a measurement of preload responsiveness using
echocardiography

o D. Clinical assessment AND a previously established maximum for IV fluid administration
has been met i.e. 2L or 20ml/kg etc...

o E. other:

7.1. SOFA score within 24 hours after (Use FAQ as required) To
surgery * [0-24] calculate SOFA score:
https://clincalc.com/IcuMortality/SOFA.aspx

7.2 - 7.8 MAP target (complete only if MAP is specified)

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

MAP

7.10 —7.16 HIGHEST blood pressure for each day (paired)
On Postoperative unit/ICU only. Leave blank if not available.

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Systolic

Diastolic
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7.18 — 7.24 LOWEST blood pressure during the day (paired)
On Postoperative unit/ICU only. Leave blank if not available.

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Systolic
Diastolic
7.26 —7.32 Vasoactive drug infusion, tick if applicable
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Noradrenaline
C [ a1 | | 0 |
Angiotensin II
C [ a1 | | 0 |
Dobutamine
r I 1 m m I I
Dopamine
r I 1 m m I I
Epinephrine
(Adrenaline) L U . U i U U
Metaraminol
L [ 2 | | L U
Milrinone
L [ 2 | | L U
Phenylephrine
L [ 2 | | L U
Terlipressin
L [ J 4 4 U U
Vasopressin
L [ J 4 4 U U

Total number of days: *

7.33. receipt of ventilation (invasive or NIV)

7.34. receipt of vasopressor infusion

7.35. receipt of parenteral nutrition

7.36. receipt of renal replacement therapy

7.37. duration of stay in ICU/postoperative unit

COVID
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7.38. Did the patient have
any testing for SARS-
CoV2? *

o No

o Yes
If yes, answer below

o Unknown

7.38.1. If Yes - did the patient test positive in the

perioperative period?

o No

o Yes
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Method S5: Definitions of variables and instructions to investigators

1.1. Year of birth (mandatory)

It is not necessary for us to know a date of birth, just the year of birth.

1.2./1.3. Weight and Height (mandatory)

Estimated if necessary.

1.4. Clinical Frailty Scale

This is easiest to do after reading clinical notes and having a brief chat with the patient about their lives. It does
not need to be done by a specialist like a geriatrician or occupational therapist. If it is impossible to find out this
information then there is an option for “don’t know”.

1.5.-1.15. Previous medical history (mandatory)

A series of nine Yes/No questions about co-morbid conditions. We are not providing definitions these can be
previously confirmed diagnoses or concluded from available data.

Chronic liver disease should include conditions characterised by impairment of liver function, or a significant
predisposition to failure of liver function. Cirrhosis of any extent would be a “Yes’. A single hepatic metastasis
would be ‘No’, whereas a large number of metastases without significant remaining liver would be a “Yes’.

COPD is Chronic Obstructive Pulmonary Disease and includes emphysema and chronic bronchitis.

Eight questions about chronic medication use, for seven of them if they are selected then a further question is
asked to determine if the medication was taken on the day of surgery or not.

The medication questions are about drug classes. If you’re unsure of the class of the medications the patient is
taking, then please google it! A low dose aspirin (75mg, for example) does not count as an NSAID. Inhaled
corticosteroids do not count as long-term steroid use.

Ideally we’d like to know if the medication was taken on the day of surgery but if it’s impossible to know this
then it can be indicated.

1.16.-1.21. Haemodynamics
1.16-1.18. Recent blood pressure and heart rate, if available. If not available, leave blank.

1.19.-1.21. Blood pressure and heart rate immediately before anaesthesia, should be present in most cases.

1.22.-1.24. Laboratory
Creatinine, Albumin and Haemoglobin concentration, if available. Use values closest to time of anaesthesia.

2.1.-2.2 Reason for surgery and category of surgical procedure.
Please choose the one that fits best.

We will analyse the data using the reason for surgery and the type of surgery. Please do not avoid selecting a
reason or category in order to enter text into a free text box or discrepancy note. It makes a lot of work for the
team and as we won’t be using the entered data it’s a waste of your time!

For example, for laparoscopic cholecystectomy being done for episodes of cholecystitis — please select
“infection” and “upper GI surgery”. Do not select “other” and “other” in order to tell us that it was a
laparoscopic cholecystectomy.

2.3. Severity of surgery (minor/intermediate/major).

Please choose the one that fits best and use common sense.
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- Minor: Procedure of less than 30 minutes duration performed in a dedicated operating room
which would often involve extremities or body surface or brief diagnostic and therapeutic procedures.
Examples include: arthroscopy without intervention, removal of small cutaneous tumour, diagnostic
proctology procedures, biopsy or excision biopsy of small lesions, etc

- Intermediate: More prolonged or complex procedure performed in a dedicated operating room
that may pose the risk of significant complications or tissue injury. Examples include: laparoscopic
cholecystectomy, arthroscopy with intervention, bilateral varicose vein removal, tonsillectomy, inguinal
hernia repair, breast lump resection, haemorrhoidectomy, appendicectomy, partial thyroidectomy,
cataract surgery, uvuloplasty, minimally invasive repair of vaginal prolapse, vaginal hysterectomy,
tendon repair of hand, fixation of mandibular fracture, etc

- Major: Any surgical procedure that requires anaesthesia, performed in a dedicated operating
room and is expected to last more than 90 minutes. Examples include: major gut resection, major joint
replacement, mastectomy, extensive head and neck tumour resection, abdominal aortic aneurysm
repair, major vascular bypass procedure, procedures involving free flap to repair tissue defect,
amputation, total thyroidectomy, cystectomy, trans-urethral resection of prostate, resection of liver
tumour, carotid endarterectomy, nephrectomy, total abdominal hysterectomy, spinal discectomy, etc

2.4. ASA-PS

‘American Society of Anaesthesiology Physical status’ use the value attributed by the anaesthetist.
We do not include ASA VI in our list since organ donors are not included in SQUEEZE.

ASA grade

| Normal healthy patient
Il Patient with mild systemic disease
Il Patient with severe systemic disease

IV Patient with severe systemic disease that is constant threat
to life

V' Moribund patient who is not expected to survive without the
operation

VI Declared brain-dead patient whose organs are being removed
for donor purposes

2.5. Urgency

Urgent (includes emergency, expedited, urgent and immediate)
Non-urgent (also known as planned or elective)

3.1.-3.2. Date and time of anaesthesia induction (mandatory)
3.3.-3.4. Date and time of end of the surgery (mandatory)

Different hospitals use different definitions for start and finish of anaesthesia and surgery and we will not force
you to use one single definition — please use whatever your hospital uses. The date is necessary for the unusual
occurrences of surgeries that span one day to the next.

3.5. Estimated blood loss (mandatory)
3.6. Lowest systolic and lowest diastolic (mandatory)

Values taken at the same time, selected based on the systolic. For example:

09:05 09:10 09:15 09:20 09:25
Systolic (SBP) | 120 100 90 85 92
Diastolic 80 70 60 65 70
(DBP)
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The lowest SBP is 85, at this time the diastolic is 65 — so these are the values we want.

We do not want SBP 85 and DBP of 60 as these values were not taken at the same time.

3.8. Anaesthesia

More than one type can be selected. TIVA refers to total intravenous anaesthesia but this is not restricted to use
of specific pumps or dosing systems.

We are specifically interested in maintenance of anaesthesia not induction. For example, if the induction of
anaesthesia is volatile and then TIVA is used for maintenance — please just select TIVA. If induction is with IV
and then volatile is used for maintenance — please just select volatile.

Details about the epidural including level of insertion, the height of the block and the drugs given are not
required. Equally, details about any spinal are not required.

3.9. Airway

Please check the most appropriate one. More than one can be selected.

3.10. Arterial line

Is there a cannula / catheter in a peripheral artery for the purposes of monitoring?

3.11. Central Venous Line
Is there a cannula / catheter in a central vein? It may be newly sited or already present for monitoring or therapy.

Please exclude peripherally inserted central cannulae (PICC), midlines or long term central venous lines for
dialysis, parenteral nutrition or chemotherapy unless they are being used perioperatively for vasopressors.

3.12. Intra-operative drugs via infusion or bolus

This is a list of vasoactive medications that the patient receives during surgery. The dosing is not recorded.
Please check all that applies.

Please note that this only relates to drugs given INTRA-operatively.

3.13. Was the patient receiving a vasopressor infusion prior to anaesthesia?

3.14. Fluids and blood products received during surgery

For each of six types of fluids, please enter the volume in millilitres. If the records only indicate how many units
of a product, please estimate the volumes based on your local experience.

4. Five questions about post-operative vasopressors:
4.1 Yes/No question about post-operative receipt of enteral vasopressors.

4.1 Yes/No question about post-operative receipt of boluses of vasopressors (different to earlier
question about intra-operative).

4.3 Yes/No question about post-operative receipt of infusions of vasopressors (different to earlier
question about intra-operative).

4.1.1 Yes/No question about if a post-operative infusion of vasopressors continued for
more than 1 hour after the end of surgery.

4.1.2  Yes/No question about if a post-operative infusion of vasopressors started within 24
hours of the end of surgery.

These questions are to determine if the patient in question fulfils the criteria for PVI, which would mean that
additional questions (CRF2) need to be completed.
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Examples of when to complete CRF2
* Only complete CRF2 if

questions4.3.1 and 4.3.2 are
answered “Yes”

UL

Should CRF2 be
completed? *

Surgery finishes
24 hours

<410 hours

Yes

Yes

= | Yes
Yes

== Yes

mmmm  No

No
| No

From the protocol:

Definition: Postoperative Vasopressor Infusion (PVI) is defined, for the purposes of this study, as the continuous
intravenous infusion of a drug with a predominant vasoconstrictor effect (vasopressor). Therefore, repeated
dosing of intravenous boluses is excluded, and infusion of a drug that is predominantly a positive inotrope
(without concurrent vasopressor) is excluded. Additionally, we are not interested in vasopressor infusions that
are used intra-operatively to counter the effect of general anaesthesia (or regional anaesthesia) and because this
effect can take time to resolve, any infusion of vasopressor in the first hour following surgery is excluded —
unless it continues after one hour following surgery. Infusions of vasopressor that are started more than 24 hours
after the end of surgery is also excluded from this definition. Infusions of vasopressor that start before surgery
will only be included if they also meet the above criteria.

5.1 . Intrahospital, post-operative complications

During the patient’s 30 days following the date of surgery:

. Ventilation: No, NIV, IMV.

If the patient received invasive mechanical ventilation (IMV, via endotracheal tube or tracheostomy) that started
after the end of surgery, then please select this. If the patient continued to receive invasive mechanical
ventilation that started prior to surgery, then please do NOT select this.

On the day of surgery there will often have been invasive mechanical ventilation and if that is completed (i.e. the
patient was extubated) within 4 hours of the end of surgery then this would not count as a day of IMV. If IMV
continues for more than 4 hours after the end of surgery then this should count as a day of postoperative IMV.

If the patient received non-invasive ventilation (NIV, including BiPAP and CPAP) via a facemask (any duration)
then please select this. For the purposes of this study high flow oxygen delivered via nasal cannulae is not
considered NIV.

If neither IMV nor NIV are provided then please select No.
5.2 Acute Myocardial Infarction: No/ Yes

If the clinicians believe that the patient has an acute Myocardial Infarction then please select Yes. If you’re not
sure (is it just a troponin rise?) then please ask your principal investigator to adjudicate.
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5.3 New onset Atrial Fibrillation: No/ Yes

If the clinicians believe that the patient has atrial fibrillation that was not present prior to the operation (i.e. no
history of chronic or paroxysmal AF) and is more than briefly present, then please select yes.

5.4. New onset of other dysrhythmia: No/ Yes

If the clinicians believe that patient has any new dysrhythmia (includes SVT, VF and VT) that was not present
prior to the operation and is more than briefly present, then please select yes.

5.5. Highest creatinine within the first week.

This will allow us to determine if the patient met criteria for acute kidney injury (AKI). Leave blank if you do
not have measured creatinine postoperatively.

5.6 . Renal replacement therapy: No/Yes.

If the patient received at least one episode of renal replacement therapy (including haemodialysis,
haemofiltration, haemodiafiltration, peritoneal dialysis) and this isn’t a usual occurrence for them (i.e. they don’t
usually require any form of renal replacement therapy, RRT) then please select Yes. It is not important if they
received the RRT intermittently or continuously.

If they have chronic RRT or did not receive any RRT then please select No.

5.7 . Parenteral nutrition: No/Yes.

If the patient received at least one bag of parenteral nutrition (PN) and this isn’t a usual occurrence for them (i.e.
they don’t have chronic intestinal failure) then please select Yes. If they have chronic intestinal failure or did not
receive any PN then please select No.

Parenteral nutrition does not include simple dextrose infusions.

5.8. Antibiotics for a newly diagnosed infection:

If the clinicians believe that patient has an infection and they have started some antibiotics then please select
yes. A further selection will appear and please select the most appropriate of: skin (or soft tissue), respiratory,
urinary, abdominal, lines, other. During their postoperative recovery they may have multiple infections — please
select all that apply.

5.9. Severity of surgical complication

This is the Accordion classification of surgical complication. Choose one of the following:

1. None

2. Mild complication: Requires only minor invasive procedures that can be done at the bedside
such as insertion of intravenous lines, urinary catheters, and nasogastric tubes, and drainage of
wound infections. Physiotherapy and the following drugs are allowed-antiemetics,
antipyretics, analgesics, diuretics, electrolytes, and physiotherapy.

3. Moderate complication: Requires pharmacologic treatment with drugs other than such allowed
for minor complications, for instance antibiotics. Blood transfusions and total parenteral
nutrition are also included.

4. Severe complication: All complications requiring endoscopic or interventional radiologic
procedures or re-operation as well as complications resulting in failure of one or more organ
systems.

5. Death

5.10. Survival to hospital discharge: Yes or No (mandatory)
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All patients are to be followed up either until discharge or for a maximum of 30 days if they stay in hospital.
For the item 5.10. Survival to hospital discharge:

- If the answer is Yes the date of discharge is shown
- If the answer is No the date of death is shown

If the patient is still in the hospital you do not have additional option to indicate this status. In this case, please
use the flag to enter a note and ignore question 5.10, and complete item 5.11 and save.

How to use the flag on item 5.10 :

) ) - ,
%e S tO.hOSDlta] J No @ Description:* patient still in hospital after 30 days
discharge
- _ Yes
Detailed Note [Missing data in a required field]
Type:* Failed Validation Check v
Set to Status:* [Resolution Proposed v

Please monitor the patient’s status until day 30 or hospital discharge. If they are alive at day 30 but die on
day 31 (or later) then, for the purposes of this CRF and study, their 30-day mortality status is alive.

6.1.-6.5. The first question aims to double-check that this form is being completed only in appropriate patients.
(mandatory)

Then there are three questions that aim to further characterise the patient with PVI: (mandatory)

- Are they receiving a continuous infusion of neuraxial anaesthesia/analgesia i.e. epidural infusion:
Yes/No.

- Are they receiving a continuous infusion of sedative drug i.e. propofol or midazolam or similar:
Yes/No.

- Does the patient have an airway in place (endotracheal tube, tracheostomy or supraglottic airway):
Yes/No.

6.6. HOW was it determined that the patient should be receiving PVI. (Mandatory)
The investigator needs to determine how the clinical team decided to use a PVI. There is a choice of two
options:

Either “Already receiving a vasopressor infusion and attempts to lower the infusion rate produced unacceptable
hypotension”

Or “It was decided that the patient would no longer benefit from further attempts to increase the cardiac output
through administration of IV fluids and the blood pressure was unacceptably low.”

If the second choice is selected that the investigator must choose an option that helps us understand why this
was decided, one of the following options must be chosen:

- Clinical assessment alone (vital signs-examination-lab results)

- Clinical assessment AND a measurement of preload responsiveness using cardiac output monitoring
(or some direct surrogate of)

- Clinical assessment AND a measurement of preload responsiveness using echocardiography
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- Clinical assessment AND a previously established maximum for IV fluid administration has been met
i.e. 2L or 20ml/kg etc...

- other

- unknown

It may be difficult to determine this solely from the documentation and we would like to avoid too many
patients where “other” or “unknown” is selected as it’s not useful information. Please talk to your clinicians and
politely enquire which of the options is most suitable.

7.1 SOFA score

This is the sequential organ failure score. It is widely used in critical care and can simply be determined. There
is a link to an online calculator.

We are interested in the highest score in the first 24 hours after surgery.

Calculating the SOFA score

Healthy person scores 0
Maximally sick person scores 24
Respiratory

If an Arterial Blood Gas is available then please use the values taken at the same time for PaO2
(partial pressure of oxygen in arterial blood) and FiO2 (fraction of inspired oxygen 0.21 =21% = air)

PaO:/FiO: (kPa) SOFA score
>533 0
<533 +1
<40 2
< 26.7 and mechanically ventilated +3
< 13.3 and mechanically ventilated +4

If Arterial Blood gases have NOT been done in the 6 hours prior to enrolment, then use the values taken at the
same time for SpO2 (Saturations of oxygen in arterial blood, from pulse oximetry) and
FiO2 (fraction of inspired oxygen 0.21 = 21% = air)

SpO2/FiO: SOFA score
>512 0
<512 +1
<357 +2
<214 +3
<89 +4

Reference: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3776410/

Nervous system

Glasgow coma scale SOFA score

15 0

13-14 (delirium) +1
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10-12 (obtunded) +2

6-9 (semi-comatose) +3
< 6 (comatose) +4
Cardiovascular

If MAP hasn’t been recorded or charted by Systolic and Diastolic have been, then calculate the MAP using this
formula: MAP = 1/3 (SBP — DBP) + DBP norepinephrine = noradrenaline

Mean arterial pressure OR administration of vasopressors required SOFA score
MAP > 70 mmHg 0
MAP <70 mmHg +1
dopamine < 5 pg/kg/min or dobutamine (any dose) +2

dopamine > 5 pg/kg/min OR epinephrine < 0.1 pg/kg/min OR

norepinephrine < 0.1 pg/kg/min +3
dopamine > 15 pg/kg/min OR epinephrine > 0.1 pg/kg/min OR norepinephrine > 0.1
pg/kg/min +4

NB For converting different vasopressors into norepinephrine equivalents (all in mecg/kg/min, except vasopressin
in units/min): NE = norepinephrine + epinephrine + phenylephrine/10 + dopamine/100 + metaraminol/8 +
vasopressin*2.5 + angiotensin 11*10 (REF https://doi.org/10.1016/j.jcrc.2020.11.002)

Liver
Bilirubin pmol/L SOFA score
< 20, or not measured 0
20-32 +1
33-101 +2
102-204 +3
>204 +4
Coagulation
Platelets x103/pl SOFA score
> 150, or not measured 0
<150 +1
<100 +2
<50 +3
<20 +4
Renal
Creatinine pmol/L (or
urine output) SOFA score
<110 0
110-170 +1
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171-299 +2

300-440 or <500 ml/d +3

> 440 or <200 ml/d +4

7.2 -7.8 MAP target

Typically, in patients receiving PVI there is a target blood pressure and most commonly it is a target for the
mean arterial pressure (MAP).

We are interested in the MAP target for each of day 0, 1, 2, 3,4, 5 and 6.

If the MAP target is documented as a range, i.e. 65-70mmHg then please use the lower number (65mmHg in this
case).

If it is unknown then this can be indicated.

7.9-7.24 Blood pressure

For each day we would you to identify the highest and the lowest paired BP (systolic and diastolic) during that
calendar day. Please leave blank if you have no available data.

7.25-7.32 Vasoactive drug infusions = vasopressors and/or inotropes

For each day we would you to indicate if the patient is receiving any amount of each of the vasoactive drugs as
an infusion.

7.33-7.37 Outcomes
In the first 30 days following surgery, how many days (in total, not necessarily serially) was there:
Receipt of ventilation (IMV or NIV)

Vasopressor infusion

Parenteral nutrition

PwNPRE

Renal replacement therapy
5. Time spent on the ICU/HDU/PACU.

The definitions for these are unchanged from earlier.

7.38 COVID questions
Testing for the presence of virus, not antibodies to the virus.

The perioperative period is considered to be one week before surgery and anytime during the hospital stay after.
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Method S6: Squeeze analysis data set selection
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Method S7: Statistical data analysis: methodology

A statistical analysis plan (SAP) was published alongside the study protocol prior to completion of data
collection. The analysis that was carried out deviates from the SAP in some respects. These deviations are listed,
summarized and justified in detail in the Table below. There were two broad reasons for these deviations:

1. Initial exploratory analysis of the data revealed considerable variation in rates of PVI use between
countries and between hospitals in the same country. The modelling of this variation became a more
important aim of the analysis than had been envisaged during the planning of the study. In particular, it
was important to establish whether patient characteristics could explain some or all of the variation in
PVI use rates between countries and hospitals. Thus it was decided, contrary to the SAP, to use only
Cohort A in analyses relating characteristics of the patient and surgical procedure to PVI use as an
outcome. Inclusion of Cohort B in this analysis would have made it impossible to derive estimates of
between-country or between-hospital variation, as all patients in Cohort B were in receipt of PVI by
definition.

2. We encountered considerable sparsity in the data: 67 out of 228 hospitals reported no patient with PVI
use in Cohort A. This made complex three-level models (patients clustered within hospitals, clustered
within countries) impossible to estimate using restricted maximum likelihood or similar methods. We
instead adopted a Bayesian modelling strategy, using weakly informative priors to aid convergence.
This meant that some complex procedures anticipated in the SAP could not feasibly be carried out,
including adapted lasso methods and fractional polynomials. We also chose to model ordinal outcomes
as binary to aid interpretation of relatively complex results.

The text that follows explains the statistical methods used in more detail than the manuscript.
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Table: Deviations from the Statistical Analysis Plan (SAP)

Section in Deviation Reason

the SAP

Aim 2 Only Cohort A was used for this Analysis under Aim 1 revealed considerable between-country variation and

analysis. resulted in all countries being used for analysis. This led to a shift in focus on
estimating between-country variation and examining variables that may
account for it. This analysis would have been biased if Cohort B had been
included, since countries differed considerably in the number of patients they
submitted for Cohort B.

Aim 2 Lasso shrinkage was not used The decision to model between-country variation necessitated a three-level
model (patients within hospitals within countries) deployed for Aim 2, which
was made more complicated by the presence of zeroes (hospitals and
countries with no PVI use), and hence necessitated Bayesian estimation for
model convergence, as well as multiple imputation of missing values. The
model complexity was thus already high, and a decision was made not to add
to it by additionally employing lasso shrinkage.

Aim 2 Stratification by type of anaesthesia Planned at a later stage.

not done.

Aim 2 Fractional polynomials not used. Age was the only predictor modelled as a continuous variable. There is no
standard routine for using fractional polynomials in combination with
Bayesian models. Exploration suggested that a simple linear + square
transformation modelled the relationship well.

Aim 2 Changes in the list of predictors Some intraoperative covariates were mistakenly listed under “pre-operative

(Appendix A in the SAP) predictors”. Some covariates were added after consideration (e.g.
intraoperative MAP). The preoperative covariates that were used can be seen
in Table S5. The intraoperative covariates used can be seen in Table S6.

Aim 3 Ordered outcomes were modelled as Since models were relatively complex analytically, and the analyses are

binary instead. essentially exploratory, a simpler approach was preferred.

Aim 4 Information on vasopressor dosage Half of national coordinators said this would be too onerous to collect.

was only collected in the UK and thus
not analysed for this manuscript.

Aim 6 Adaptive lasso was not used. The model complexity (Bayesian three-level models) was high, and a decision
was made not to add to it by additionally employing lasso shrinkage.

Modelling PVI use

Models of our primary outcome, PVI use, were estimated on Cohort A only. To model the variation of PVI use
across hospitals and countries in the presence of sparsity (no observed PVI use in some hospitals and some
countries), we used Bayesian mixed effects logistic regression with random intercepts for hospitals and
countries. We used a weakly informative prior centred on our prior estimate of 2 % for the fixed intercept
[Normal(-3.89, 100)] and non-informative priors [Cauchy(0, 10)] for the random effect standard deviations.
These priors are so weak as to have essentially no effect on the point estimates or credible intervals, but they aid
convergence. We call this Model 1. Estimates of the random effect variances were transformed into median odds
ratios. To account for regression to the mean, country- and hospital-specific estimates of PVI use were derived
using best linear unbiased estimators.

As outlined in the SAP, the distribution of country-level PVI use was visualized graphically (see Figure 1 in the
manuscript, and Figures S1, S2, and S3 in the appendix) and discussed within the team, with respect to the
decision whether to analyse data from high-income countries separately. There was some association of country
income level and PVI use, whereby higher income in a country was associated with higher rates of PVI use.
However, there was no clear-cut division of PVI use rates by country income. We thus decided to analyse data
from all countries in all subsequent analyses.

To explore whether characteristics of the patient and surgical procedure could explain some of the between-
country and between-hospital variation, we extended Model 1 by using a prespecified set of pre-operative
variables as predictors, and estimating their fixed effects (using weakly informative default priors; Model 2).
Finally, in Model 3, we added a set of prespecified intraoperative variables to Model 2. Models 2 and 3 also had
the further purpose to explore associations of patient and procedure characteristics with PVI use. In both Models
2 and 3, we used the same priors for the intercept and random effect standard deviations as in Model 1. We used
flat priors for the coefficients of all covariates.
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Some covariates used in Models 2 & 3 had missing observations. The percentages of cases with at least one
missing value were 27 % and 28 % for Models 2 and 3, respectively. We used multiple imputation for missing
values to impute 30 data sets. The imputation model was the same for both Model 2 and Model 3, and contained
all pre-operative variables, all intraoperative variables, and (as auxiliary variables) all outcomes. Models were
estimated on all 30 data sets, with four Monte Carlo chains per data set. Point estimates of parameters were
derived as the means of the posterior distribution, while the 2.5th and 97.5th percentiles were taken as the limits
of 95 % credible intervals.

Exploring patient outcomes

To explore patient outcomes associated with PVI use, we combined data from cohorts A and B. We conducted a
comparison of Cohort B with PVI recipients in Cohort A to gauge the extent of potential selection bias. This
analysis is presented in supplementary table S1. In summary, compared to PVI recipients in Cohort A, Cohort B
were more likely to come from the UK, to have urgent surgery, to have major surgery, to have an intraoperative
MAP < 90 mmHg, and to have an adverse outcome (Ventilation, Renal replacement therapy, Acute kidney injury,
Parenteral nutrition, Atrial fibrillation, Antibiotics, Mortality). Cohort B also had longer median length of stay
than PVI recipients in Cohort A.

We modelled associations between PVI use and outcomes using Bayesian multilevel logistic regression, with
random intercepts for centre and country and adjusting for pre-operative variables. Bayesian multilevel quantile
regression was used to model length of stay. A binary indicator for Cohort (A or B) was added to these models to
adjust for residual selection bias. We used flat priors for all covariates, including for PVI use.

To explore the relationship between exposure to vasopressors (both intra- and postoperatively), we grouped
patients from both cohorts into five groups: no vasopressors, intraoperative vasopressors only, boluses and
enteral vasopressors (but not PVI), short-term PVI (1-2 days post-operatively) and prolonged PVI (3 days or
more). We descriptively compared percentages of adverse outcomes, as well as the distribution of length of stay,
across these five groups.
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Figures

Figure S1: Observed percentage of PVI by number of patients per hospital.
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Observed percentage of Postoperative Vasopressor Infusion (PVI) by number of patients in hospital.

The scatter plot demonstrates the relationship between hospital size (x-axis) and the percentage of PVI use (y-
axis), both variables presented on square root scales. Income groups defined by the 2023 World Bank
Classification System.

The curvilinear patterns observed in the data distribution reflect the nature of the percentage calculations in
smaller hospitals, where the possible values for PVI use are constrained by the denominator. For instance, in a
center with 50 patients, PVI use can only occur in 2% increments (0%, 2%, 4%, etc.), as fractional patients are
not possible.
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Figure S2: Observed percentage of PVI use by number of patients in country

Observed percentage of PVI use by number of patients in country

Swed.en
Norway
10 %
Netaerlands
Q 8%
%]
S : ®
J— Colombia i
E | Rgnama
oo o &h ° Income group
O 6% Denmark @ High
5 Semanie ® Upper middle
s a PR France @ Low/lower middie
qC) Algena °® i
(&) Poland Morocco
e
o *+% ¢ Malaysm f),f,ert)va T&”“"V
o ° PY United King&m
Austria Iceland - Soiith Africa Atglralia
Moldova Egypt.. °
209, Greece Spain *taly
‘ levg wdla Ponuﬁll
Bulgg‘m. C.roatia Russia
North Macedonia Jord:
Kogovo Ir:u; \Swi o|r ?EJ?—pansf '.Oatar
0 % 2% Svwlizerland Sudan_Slovenia

50 100 250 500 1000 2000 4000
Number of patients in country (log scale)

Observed percentage of PVI use by number of patients in country in Cohort A (n = 19,768). Income groups were
defined using the 2023 World Bank Classification System.
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Figure S3: Estimated percentage of PVI use in countries with >500 patients and >6 participating hospitals.
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Estimated percentage of PVI use in Cohort A with 95% credible intervals (best linear unbiased estimates) from
Bayesian multilevel logistic regression with random effects for country and centre, but without casemix
variables. To discourage over-interpretation of estimates from countries with small sample sizes, we included in
this graph only countries that contributed >500 patients and >6 hospitals.
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Tables

Table S1: Full Baseline description of the sample including data of missingness

Table S1a: Preoperative patient characteristics

62

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Characteristic  Category Number (%) Number (%) Number (%) Number (%)
Age group <50 6281 (31.8) 6175 (32.5) 106 (13.8) 861 (14.6)
50-69 7455 (37.7) 7131 (37.5) 324 (42.1) 2286 (38.7)
>=70 6032 (30.5) 5692 (30.0) 340 (44.2) 2760 (46.7)

Missing 0 0 0 0
Sex  Female 9730 (49.4) 9428 (49.8) 302 (39.3) 2461 (41.9)
Male 9975 (50.6) 9508 (50.2) 467 (60.7) 3406 (58.1)

Missing 63 62 1 40
ASA Grade ASA1 3720 (18.9) 3692 (19.5) 28 (3.6) 262 (4.4)
ASA2 9064 (45.9) 8852 (46.7) 212 (27.6) 1424 (24.1)
ASA3 5994 (30.4) 5632 (29.7) 362 47.1) 2632 (44.6)
ASA 4 900 (4.6) 757 (4.0) 143 (18.6) 1393 (23.6)
ASAS 53 (0.3) 30 (0.2) 23 (3.0) 190 (3.2)

Missing 37 35 2 6
Clinical Frailty Scale 1 2495 (13.3) 2451 (13.6) 44 (6.0) 215 (3.8)
2 6191 (32.9) 6028 (33.4) 163 (22.1) 1136 (20.1)
3 5367 (28.6) 5156 (28.5) 211 (28.7) 1739 (30.8)
4 2409 (12.8) 2270 (12.6) 139 (18.9) 1164 (20.6)
5 937 (5.0) 873 (4.8) 64 (8.7) 499 (8.8)
6 731 (3.9) 691 (3.8) 40 (5.4) 421 (7.5)
7 505 (2.7) 461 (2.6) 44 (6.0) 336 (6.0)
8 134 (0.7) 109 (0.6) 25 (3.4) 102 (1.8)
9 27 (0.1) 21 (0.1) 6 (0.8) 33 (0.6)

Missing 972 938 34 262
Mean arterial pressure <90 mmHg 4854 (30.5) 4614 (30.1) 240 (39.2) 1759 (40.3)
(12 hours before surgery)  90-95.99 mgHg 3203 (20.1) 3093 (20.2) 110 (18.0) 801 (18.4)
>=96 mmHg 7866 (49.4) 7604 (49.7) 262 (42.8) 1805 (41.4)

Missing 3845 3687 158 1542
Mean arterial pressure <90 mmHg 5001 27.7) 4688 (27.0) 313 (44.1) 2554 (49.9)
(immediately prior to surgery)  90-95.99 mgHg 2935 (16.2) 2849 (16.4) 86 (12.1) 652 (12.7)
>=96 mmHg 10130 (56.1) 9820 (56.6) 310 (43.7) 1909 (37.3)

Missing 1702 1641 61 792



Table S1b: Medical history

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Medical history Category Number (%) Number (%) Number (%) Number (%)
Coronary artery disease ~ No 17890 (90.5) 17271 (90.9) 619 (80.4) 4866 (82.4)
Yes 1878 (9.5) 1727 (9.1) 151 (19.6) 1037 (17.6)

Missing 0 0 0 4
Cerebrovascular disease ~ No 18433 (93.2) 17773 (93.6) 660 (85.7) 5312 (90.0)
Yes 1335 (6.8) 1225 (64) 110 (14.3) 592 (10.0)

Missing 0 0 0 3
Peripheral vascular disease ~ No 18443 (93.3) 17775 (93.6) 668 (86.8) 5166 (87.5)
Yes 1325 (6.7) 1223 (6.4) 102 (13.2) 738 (12.5)

Missing 0 0 0 3
Arterial fibrillation ~ No 18381 (93.0) 17728 (93.3) 653 (84.8) 5037 (85.3)
Yes 1387 (7.0) 1270 (6.7) 117 (15.2) 867 (14.7)

Missing 0 0 0 3
Heart failure  No 18698 (94.6) 18011 (94.8) 687 (89.2) 5196 (88.0)
Yes 1069 (5.4) 986 (5.2) 83 (10.8) 707 (12.0)

Missing 1 1 0 4
Hypertension  No 11886 (60.1) 11529 (60.7) 357 (46.4) 2806 47.5)
Yes 7881 (39.9) 7468 (39.3) 413 (53.6) 3097 (52.5)

Missing 1 1 0 4
Diabetes No 16624 (84.1) 16028 (84.4) 596 (77.4) 4492 (76.1)
Insulin-dependent 990 (5.0 934 (4.9) 56 (7.3) 503 (8.5)
Non-insulin dependent 2152 (10.9) 2034 (10.7) 118 (15.3) 909 (15.4)

Missing 2 2 0 3
Chronic liver disease ~ No 19247 97.4) 18522 97.5) 725 (94.2) 5577 (94.5)
Yes 520 (2.6) 475 (2.5) 45 (5.8) 325 (5.5)

Missing 1 1 0 5
Chronic respiratory disease ~ No 17153 (86.8) 16533 (87.0) 620 (80.5) 4726 (80.1)
COPD 1243 (6.3) 1152 (6.1) 91 (11.8) 745 (12.6)
Other 1371 (6.9) 1312 (6.9) 59 (7.7) 432 (7.3)

Missing 1 1 0 4
Steroiduse  No 19073 (96.5) 18338 (96.5) 735 (95.5) 5628 (95.4)
Yes 692 (3.5) 657 (3.5) 35 (4.5) 273 (4.6)

Missing 3 3 0 6
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Table Slc: Regular mediations

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)
Medication Category Number (%) Number (%) Number (%) Number (%)
Alpha Blocker no 19250 97.4) 18505 97.4) 745 (96.8) 5731 (97.0)
yes: took day of surgery 189 (1.0) 180 (0.9) 9 (1.2) 51 (0.9)
yes: omitted day of surgery 212 (1.1) 198 (1.0) 14 (1.8) 69 (1.2)
yes: unknown 117 (0.6) 115 (0.6) 2 (0.3) 56 (0.9)
Angio-receptor blocker  no 17691 (89.5) 17027 (89.6) 664 (86.2) 5140 (87.0)
yes: took day of surgery 689 (3.5) 663 (3.5) 26 (34) 187 (3.2)
yes: omitted day of surgery 1091 (5.5) 1025 (5.4) 66 (8.6) 396 (6.7)
yes: unknown 297 (L1.5) 283 (1.5) 14 (1.8) 184 (3.1)
Beta blocker  no 16667 (84.3) 16135 (84.9) 532 (69.1) 4282 (72.5)
yes: took day of surgery 2020 (10.2) 1890 (9.9) 130 (16.9) 851 (14.4)
yes: omitted day of surgery 645 (3.3) 581 (3.1) 64 (8.3) 377 (6.4)
yes: unknown 436 (22) 392 (2.1) 44 (5.7) 397 (6.7)
Calcium blocker  no 17319 (87.6) 16681 (87.8) 638 (82.9) 4966 (84.1)
yes: took day of surgery 1160 (5.9) 1113 (5.9) 47 (6.1) 335 (5.7)
yes: omitted day of surgery 842 (4.3) 779 (4.1 63 (8.2) 309 (5.2)
yes: unknown 447 (2.3) 425 (2.2) 22 (2.9) 297 (5.0)
Diuretic  no 17604 (89.1) 16980 (89.4) 624 (81.0) 4912 (83.2)
yes: took day of surgery 779 (3.9 740 (3.9) 39 (5.1) 294 (5.0)
yes: omitted day of surgery 1024 (5.2) 949 (5.0 75 (9.7 421 (7.1)
yes: unknown 361 (1.8) 329 (1.7) 32 (4.2) 280 (4.7)
Any antihypertensive  No 12215 (61.8) 11867 (62.5) 348 (45.2) 2780 47.1)
Yes 7553 (38.2) 7131 (37.5) 422 (54.8) 3127 (52.9)
NSAID no 19000 (96.1) 18256 (96.1) 744 (96.6) 5712 (96.7)
yes: took day of surgery 233 (1.2) 226 (1.2) 7 (0.9) 48 (0.8)
yes: omitted day of surgery 372 (1.9) 361 (1.9) 11 (1.4) 69 (1.2)
yes: unknown 163 (0.8) 155 (0.8) 8 (1.0) 78 (1.3)

Note: no missing values recorded for regular medications.
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Table S1d: Procedure characteristics

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Characteristic  Category Number (%) Number (%) Number (%) Number (%)
Reason for surgery  Infection 2841 (14.4) 2711 (14.3) 130 (16.9) 1218 (20.6)
Fracture 4739 (24.0) 4463 (23.5) 276 (35.8) 1866 (31.6)
Cancer 2862 (14.5) 2794 (14.7) 68 (8.8) 433 (7.3)
Bleeding 760 (3.8) 689 (3.6) 71 (9.2) 604 (10.2)
Other 8566 (43.3) 8341 (43.9) 225 (29.2) 1785 (30.2)

Missing 0 0 0 1
Surgical procedure  Breast 598 (3.0 594 (3.1) 4 (0.5) 21 (0.4)
Gynaecological 1383 (7.0) 1354 (7.1) 29 (3.8) 196 (3.3)
Head and neck 1920 (9.7) 1870 (9.8) 50 (6.5) 246 (4.2)
Hepato-biliary 979 (5.0) 920 (4.8) 59 (7.7) 457 (7.7)
Kidney/urological 2194 (11.1) 2129 (11.2) 65 (8.4) 436 (7.4)
Lower gastro-intestinal 2781 (14.1) 2610 (13.7) 171 (22.2) 1853 (31.4)
Orthopaedic 4953 (25.1) 4853 (25.5) 100 (13.0) 711 (12.0)
Plastics / Cutaneous 902 (4.6) 886 (4.7) 16 (2.1) 120 (2.0)
Upper gastro-intestinal 1271 (6.4) 1172 (6.2) 99 (12.9) 729 (12.3)
Neurological/spinal 1154 (5.8) 1093 (5.8) 61 (7.9) 281 (4.8)
Vascular 920 (4.7) 830 (4.4) 90 (11.7) 592 (10.0)
Other 711 (3.6) 685 (3.6) 26 (3.4) 264 (4.5)

Missing 2 2 0 1
Severity  Minor 2553 (12.9) 2536 (13.4) 17 (2.2) 102 (1.7)
Intermediate 9857 (49.9) 9678 (51.0) 179 (23.2) 938 (15.9)
Major 7354 (37.2) 6780 (35.7) 574 (74.5) 4866 (82.4)

Missing 4 4 0 1
Urgency  Urgent 6449 (32.6) 6069 (32.0) 380 (49.4) 3524 (59.7)
Not urgent 13306 (67.4) 12917 (68.0) 389 (50.6) 2380 (40.3)

Missing 13 12 1 3




Table Sle: Intraoperative variables

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Variable Category Number (%) Number (%) Number (%) Number (%)
Airway  Endotracheal tube 12980 (65.9) 12273 (64.8) 707 91.9) 5415 91.9)
Supraglottic 2566 (13.0) 2553 (13.5) 13 (1.7) 94 (1.6)
02 facemask or nasal canula 4156 (21.1) 4107 21.7) 49 (6.4) 386 (6.5)

Missing 66 65 1 12
Blood loss <250 ml 15794 (80.6) 15434 (81.9) 360 (47.4) 2749 47.2)
251-1000 ml 3359 17.1) 3092 (16.4) 267 (35.2) 2024 (34.7)
1001-3000 ml 402 (2.1) 294 (1.6) 108 (14.2) 828 (14.2)
>3000 ml 43 (0.2) 19 (0.1) 24 (3.2) 224 (3.8)

Missing 170 159 11 82
Duration of operation <120 mins 6955 (35.3) 6869 (36.3) 86 (11.2) 628 (10.7)
120 - 239 mins 7985 (40.6) 7786 (41.1) 199 (26.0) 1706 (29.1)
>=24( mins 4748 (24.1) 4268 (22.6) 480 62.7) 3522 (60.1)

Missing 80 75 5 51
Mean arterial pressure <90 mmHg 18286 93.2) 17540 (93.0) 746 (98.2) 5807 (98.9)
(intra-operative) ~ 90-95.99 mgHg 700 (3.6) 693 (3.7) 7 (0.9) 36 (0.6)
>=96 mmHg 640 (3.3) 633 (3.4) 7 (0.9) 31 (0.5)

Missing 142 132 10 33
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Table S1f: Type of anaesthesia

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Type of anaesthesia  Category Number (%) Number (%) Number (%) Number (%)
Volatile No 9188 (46.5) 8901 (46.9) 287 (37.3) 1924 (32.6)
Yes 10564 (53.5) 10082 (53.1) 482 (62.7) 3981 (67.4)

Missing 16 15 1 2
TIVA  No 14333 (72.6) 13810 (72.7) 523 (68.0) 4336 (73.4)
Yes 5419 (27.4) 5173 (27.3) 246 (32.0) 1569 (26.6)

Missing 16 15 1 2
Sedation No 18303 92.7) 17557 92.5) 746 (97.0) 5775 (97.8)
Yes 1449 (7.3) 1426 (7.5) 23 (3.0 130 (2.2)

Missing 16 15 1 2
Regional No 17987 91.1) 17264 (90.9) 723 (94.0) 5690 (96.4)
Yes 1765 (8.9) 1719 (9.1) 46 (6.0) 215 (3.6)

Missing 16 15 1 2
Spinal No 16543 (83.8) 15823 (83.4) 720 (93.6) 5391 (91.3)
Yes 3209 (16.2) 3160 (16.6) 49 (6.4) 514 (8.7)

Missing 16 15 1 2
Epidural No 18934 (95.9) 18323 (96.5) 611 (79.5) 4933 (83.5)
Yes 818 (4.1) 660 (3.5) 158 (20.5) 972 (16.5)

Missing 16 15 1 2
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Table S1g: Peri-operative vasopressors

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)
Vasopressors Category Number (%) Number (%) Number (%) Number (%)
Preoperative vasopressors  No 19517 (98.7) 18845 (99.2) 672 (87.3) 5255 (89.0)
Yes 248 (1.3) 150 (0.8) 98 (12.7) 647 (11.0)
Missing 3 3 0 5
Any intraoperative vasopressor 0 13295 (67.3) 13214 (69.6) 81 (10.5) 574 (9.7)
1 6473 (32.7) 5784 (30.4) 689 (89.5) 5333 (90.3)
Missing 0 0 0 0
Enteral vasopressors  No 19684 (99.6) 18947 (99.7) 737 95.7) 5578 (94.4)
Yes 84 (0.4) 51 (0.3) 33 (4.3) 329 (5.6)
Missing 0 0 0 0
Vasopressor bolus  No 19103 (96.6) 18469 97.2) 634 (82.3) 4629 (78.4)
Yes 665 (3.4) 529 (2.8) 136 17.7) 1278 (21.6)
Missing 0 0 0 0
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Table S1h: Outcomes

Cohort A: Total Coh A: No PVI Coh A: PVI Cohort B
(N=19,768) (N=18,998) (N=770) (N=5,907)

Outcome Category Number (%) Number (%) Number (%) Number (%)
Ventilation No 18871 (95.8) 18396 (97.2) 475 (61.7) 2872 (48.6)
Yes 822 (4.2) 527 (2.8) 295 (38.3) 3032 (51.4)

Missing 75 75 0 3
Myocardial infarction ~No 19629 (99.7) 18872 (99.7) 757 (98.3) 5738 97.2)
Yes 63 (0.3) 50 (0.3) 13 (L.7) 165 (2.8)

Missing 76 76 0 4
Atrial fibrillation ~ No 19535 (99.2) 18802 99.4) 733 (95.2) 5489 (93.0)
Yes 156 (0.8) 119 (0.6) 37 (4.8) 414 (7.0)

Missing 77 77 0 4
Other dysrhythmia  No 19483 (98.9) 18766 99.2) 717 (93.1) 5523 (93.6)
Yes 207 (L.1) 154 (0.8) 53 (6.9) 380 (6.4)

Missing 78 78 0 4
RRT No 19484 (98.9) 18759 99.1) 725 (94.2) 5360 (90.8)
Yes 208 (L.1) 163 (0.9) 45 (5.8) 546 (9.2)

Missing 76 76 0 1
Parenteral nutrition ~ No 19072 (96.9) 18476 (97.6) 596 (77.4) 4351 (73.7)
Yes 619 (3.1) 445 (2.4) 174 (22.6) 1554 (26.3)

Missing 77 77 0 2
Antibiotics No 17357 (88.5) 16891 (89.6) 466 (61.6) 3206 (54.8)
Yes 2245 (11.5) 1954 (10.4) 291 (38.4) 2649 (45.2)

Missing 166 153 13 52
Any complications No 14439 (73.4) 14219 (75.2) 220 (28.6) 1572 (26.7)
Yes 5245 (26.6) 4695 (24.8) 550 (71.4) 4320 (73.3)

Missing 84 84 0 15
Acute Kidney Injury  No 7722 (88.7) 7290 (89.9) 432 (71.4) 3255 (66.4)
Yes 988 (11.3) 815 (10.1) 173 (28.6) 1650 (33.6)

Missing 11058 10893 165 1002
30-day mortality No 19250 97.9) 18580 (98.3) 670 (87.5) 4932 (84.1)
Yes 410 (2.1) 314 (1.7) 96 (12.5) 929 (15.9)

Missing 108 104 4 46
Length of Stay (days) Median (IQR) 3 (1, 6) 3 (1,6) 10 (6,20) 12 (7,23)

Missing 617 496 121 1133
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Table S2: Hospital characteristics

Data describing recruiting centres showing the variety in size and distribution of specialties. N=214 out of 228
hospitals (6% have missing data). “number of hospitals beds” has n=211, all other n=214.

Variable Median (Min, P25, P75, Max)
Number of operating rooms 12 (2, 8,19, 60)
Number of critical care beds 21 (0, 12, 40, 270)
Number of hospital beds Number (%)

<250 41 (19)

>1000 30 (14

250-500 65 3D
501-750 45 @2n
751-1000 30 (14
Specialty Number (%)
Neurosurgery 116 (54)

ENT + Head & Neck 172 (80)
Thoracic 110 (51)
Transplant 64 (30)
Gastro_abdominal 202 (94)
Hepato_biliary Pancreas 157 (73)
Urological Kidney 181 (85)
Gynaecological 173 (81)
Orthopaedic 188 (88)

Trauma 161 (75)
Vascular 140 (65)
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Table S3: Overview of Squeeze data

Overview of Squeeze data in Cohort A and Cohort B.

Cohort A Cohort B Combined data
Number of hospitals 228 199 228
Number of countries 42 40 42
Number of patients 19,768 5,907 25,675
Number of patients receiving PVI 770 5,907 6,677
Percentage of patients receiving PVI 39% 100 %
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Table S4: Estimated median odds ratios in variation of PVI use

Estimated median odds ratios (MOR) with 95 % credible intervals adjusted for pre- and for pre- and
postoperative predictor variables. The higher the MOR, the higher the variation. Interpretation of MORs is as
follows:

Centre: The MOR comparing two patients with the same characteristics in different centres within the same
country.

Country: The MOR comparing two patients with the same characteristics in different countries, each patient
being treated at a centre with typical levels of PVI use in their respective country.

Adjusting for pre-operative Adjusting for pre- and intra-operative
Model No covariates predictor variables only predictors
Hospital | 2.30(1.96,2.73) 2.47(2.10, 2.98) 2.30(1.91,2.85)
Country 1.78 (1.37,2.44) 2.02 (1.55,2.79) 1.95(1.43,2.84)
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Table S5: Pre-operative predictors of PVI: full model results

Estimated odds ratios and random intercept standard deviations from a Bayesian mixed effects logistic regression
of postoperative vasopressor infusion use in 19,768 patients (Squeeze Cohort A): Pre-operative predictors only.
N = 19768, number of centres: 228; number of countries: 42 Number of events (PVI use): 770 (3.9 %). Missing
values were imputed using multiple imputation with chained equations (mice) with 30 imputations. Bayesian
posterior draws were combined to obtain a pooled posterior distribution. The estimates shown are the mean,
2.5th percentile and 97.5th percentile of the posterior distribution.

Odds Ratio 95 % credible interval
Intercept (baseline odds) 0.00011
Age (centred, in years) 1.00870
Age(centred)’ 0.99951
Frailty (ref: CFS score 1)
CFS2 1.04
CFS3 0.87
CFS 4 0.92
CFS5 0.88
CFS 6 0.76
CFS7 0.95
CFS 8 2.15
CFS9 0.90
MAP 12 hrs pre-surgery (ref: > 96mgHG)
<90mmHg 1.33
90-95.99mgHg 1.12
MAP immediately pre-surgery (ref: > 96mgHG)
<90mmHg 235
90-95.99mgHg 1.07
Reason for Surgery (ref: Other)
Infection 1.67
Fracture 1.62
Cancer 1.01
Bleeding 1.73
Surgical Procedure (ref: Orthopaedic)
Breast 0.39
Gynaecological 1.77
Head and neck 2.19
Hepato-biliary 331
Kidney/urological 1.84
Lower gastro-intestinal 2.76
Plastics/Cutaneous 1.60
Upper gastro-intestinal 4.30
Neurological/spinal 1.57
Vascular 3.42
Other 2.03
Severity (ref: Minor)
Intermediate 4.59
Major 24.06
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ASA Grade (ref: ASA 1)

ASA2 2.72
ASA3 493
ASA4 14.29
ASAS 42.41
Urgency (ref: Not urgent)
Urgent 1.82
Medical history
Arterial fibrillation 1.21
Cerebrovascular 1.28
Coronary Artery 1.20
Diabetes: insulin dependent 0.82
Diabetes: non-insulin dependent 1.05
Heart failure 0.89
Hypertension 1.06
Peripheral-vascular 0.83
Chronic liver 1.38
COPD 0.96
Other chronic respiratory 0.83
Steroid use 0.78
Regular medication (ref: no)
Ace inhibitor: took on day 0.90
omitted on day 1.08
not known if took on day 0.90
Alpha blocker: took on day 0.94
omitted on day 0.88
not known if took on day 0.16
Angio receptor: took on day 0.91
omitted on day 1.03
not known if took on day 0.83
Beta-blocker: took on day 1.16
omitted on day 1.73
not known if took on day 233
Calcium blocker: took on day 0.74
omitted on day 1.33
not known if took on day 0.72
Diuretic: took on day 0.78
omitted on day 0.91
not known if took on day 1.42
NSAID: took on day 0.76
omitted on day 0.86
not known if took on day 0.81
Random intercept: standard deviations
Country 0.74
Centre 0.95
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Table S6: Pre- and intra-operative predictors of PVI use (full model results)

Estimated odds ratios and random intercept standard deviations from a Bayesian mixed effects logistic regression
of postoperative vasopressor infusion use in 19,768 patients (Squeeze Cohort A): Pre- and intra-operative
predictors. N = 19768, number of centres: 228; number of countries: 42 Number of events (PVI use): 770 (3.9
%).

Missing values were imputed using multiple imputation with chained equations (mice) with 30 imputations.
Bayesian posterior draws were combined to obtain a pooled posterior distribution. The estimates shown are the
mean, 2.5th percentile and 97.5th percentile of the posterior distribution.

Odds Ratio 95 % credible interval
Intercept (baseline odds) 0.00015
PRE-OPERATIVE VARIABLES
Age (centred, in years) 1.00875
Age(centred)? 0.99975
Frailty (ref: CFS score 1)
CFS2 0.98
CFS3 0.76
CFS 4 0.83
CFSS 0.77
CFS 6 0.79
CFS7 0.85
CFS 8 2.02
CFS9 1.95
MAP 12 hrs pre-surgery (ref: > 96mgHG)
<90mmHg 1.19
90-95.99mmHg 1.28
MAP immediately pre-surgery (ref: > 96mgHG)
<90mmHg 1.92
90-95.99mmHg 0.99
Reason for Surgery (ref: Other)
Infection 1.78
Fracture 1.13
Cancer 0.84
Bleeding 1.05
Surgical Procedure (ref: Orthopaedic)
Breast 0.49
Gynaecological 1.56
Head and neck 2.34
Hepato-biliary 1.70
Kidney/urological 1.81
Lower gastro-intestinal 1.73
Plastics/Cutaneous 1.54
Upper gastro-intestinal 2.65
Neurological/spinal 1.73
Vascular 2.24
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Other

1.96

Severity (ref: Minor)

Intermediate 2.06
Major 3.37
ASA Grade (ref: ASA 1)
ASA2 241
ASA3 3.54
ASA4 9.37
ASAS 19.65
Urgency (ref: Not urgent)
Urgent 1.84
Medical history
Arterial fibrillation 1.19
Cerebrovascular 1.41
Coronary Artery 1.13
Diabetes: insulin dependent 0.80
Diabetes: non-insulin dependent 1.06
Heart failure 1.11
Hypertension 0.97
Peripheral-vascular 0.80
Chronic liver 1.42
COPD 1.00
Other chronic respiratory 0.77
Steroid use 0.94
Regular medication (ref: no)
Ace inhibitor: took on day 0.90
omitted on day 1.11
not known if took on day 0.92
Alpha blocker: took on day 0.88
omitted on day 0.82
not known if took on day 0.28
Angio receptor: took on day 0.86
omitted on day 0.92
not known if took on day 0.82
Beta-blocker: took on day 1.23
omitted on day 1.80
not known if took on day 1.91
Calcium blocker: took on day 0.71
omitted on day 1.11
not known if took on day 0.56
Diuretic: took on day 0.90
omitted on day 1.03
not known if took on day 2.20
NSAID: took on day 0.63
omitted on day 0.98
not known if took on day 0.58
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INTRA-OPERATIVE VARIABLES

Duration of operation (ref: < 120 mins)

120-239 mins 1.03

> 240mins 1.62
Blood loss (ref: 0 — 250 ml)

251-1000ml 1.44

1001-3000ml 2.39

>3000ml 4.17
Intraoperative MAP (ref: > 96mgHG)

<90mmHg 0.45

90-95.99mmHg 0.64
Type of anaesthesia (not mutually exclusive)

Volatile 0.76

TIVA 0.73

Sedation 1.38

Regional 1.16

Spinal 0.67

Epidural 3.06
Airway (ref: O2 facemask or nasal canula)

Endotracheal tube 1.58

Supraglottic 0.63
Vasoactive drugs (not mutually exclusive)

Preoperative vasopressors 5.74

Any intraoperative vasopressors 7.22

Enteral vasopressors 6.98

Bolus 3.57
Crystalloid (ref: None)

<500ml 0.84

501-1500ml 1.01

>1500ml 2.44
Colloid (ref: None)

<500ml 224

>500ml 2.16
Blood products (ref: None)

<500ml 1.57

>500ml 1.94
Random intercept: standard deviations
Country 0.70
Centre 0.87
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Table S7: Distributions of outcome measures by Cohort (A or B) and PVI use

Cohort A (N =19768) Cohort B (N =5907)
Outcome measure Category Total (%) No PVI (%) PVI (%) Total (%)
Ventilation No 18871  (95.8) 18396  (97.2) 475 (61.7) 2872 (48.6)
Yes 822 (4.2 527  (2.8) 295 (38.3) 3032 (51.4)
Myocardial infarction No 19629 (99.7) 18872 (99.7) 757  (98.3) 5738  (97.2)
Yes 63 (0.3) 50  (0.3) 13 (1.7) 165  (2.8)
Atrial fibrillation No 19535 (99.2) 18802  (99.4) 733 (95.2) 5489  (93.0)
Yes 156 (0.8) 119 (0.6) 37 (4.8) 414 (7.0
Other dysrhythmia No 19483 (98.9) 18766  (99.2) 717 (93.1) 5523 (93.6)
Yes 207 (1.1) 154  (0.8) 53 (6.9) 380 (64
RRT No 19484 (98.9) 18759 (99.1) 725 (94.2) 5360 (90.8)
Yes 208 (1.1) 163 (0.9) 45 (5.8) 546 (9.2)
Parenteral nutrition No 19072 (96.9) 18476  (97.6) 596  (77.4) 4351 (73.7)
Yes 619 (3.1) 445 (24 174 (22.6) 1554 (26.3)
Antibiotics No 17357 (88.5) 16891  (89.6) 466  (61.6) 3206 (54.8)
Yes 2245 (11.5) 1954  (10.4) 291 (384 2649  (45.2)
Complications No 14439  (73.4) 14219  (75.2) 220  (28.6) 1572 (26.7)
Yes 5245  (26.6) 4695  (24.8) 550 (714 4320 (73.3)
AKI No 7722 (88.7) 7290  (89.9) 432 (71.4) 3255 (66.4)
Yes 988 (11.3) 815 (10.1) 173 (28.6) 1650  (33.6)
30-day mortality No 19250  (97.9) 18580  (98.3) 670 (87.5) 4932 (84.1)
Yes 410 (2.1 314 (1.7 96 (12.5) 929 (15.9)
Length of Stay Median (IQR) 3 (1,6) 3 (1,6) 10 (6,20) 12 (7,23)
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Table S8: Full results of outcome models

Table S8a: Ventilation. Estimates from a Bayesian mixed effects logistic regression of ventilation on PVI and
pre-operative predictors of PVI. Complete cases (n = 18257, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.002 (0.001, 0.003)

PVI 24.418 (18.383, 32.491)
CohortB (bias adjustment) 1.087 (0.839, 1.411)
Age (centred at 60) 0.989 (0.984, 0.994)
Age (centred at 60) squared 1.000 (1.000, 1.000)
Frailty: CFS 2 (ref: CFS1) 0.990 (0.723, 1.366)
CFS3 1.175 (0.848, 1.636)
CFS 4 1.243 (0.882, 1.767)
CFS5 1.327 (0.889, 1.984)
CFS 6 1.348 (0.893, 2.036)
CFS7 1.450 (0.948, 2.221)
CFS 8 2514 (1.364, 4.568)
CFS9 1.263 (0.456, 3.501)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 0.828 (0.711,  0.965)
90-95.99mgHg 0.828 (0.692, 0.987)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.269 (1.093, 1.477)
90-95.99mgHg 1.175 (0.968, 1.428)
Reason for surgery: Infection (ref: Other) 1.220 (1.001, 1.492)
Fracture 1.004 (0.832, 1.216)
Cancer 0.698 (0.487, 1.004)
Bleeding 1.759 (1.328, 2.315)
Surgical procedure: Breast (ref: Orthopaedic) 1.948 (0.923, 3.892)
Gynaecological 1.185 (0.739, 1.865)
Head and neck 6.154 (4.265, 8.819)
Hepato-biliary 2.739 (1.888, 3.967)
Kidney/urological 1.617 (1.120, 2.335)
Lower gastro-intestinal 2.519 (1.843, 3.448)
Plastics/Cutaneous 2.073 (1.235, 3.411)
Upper gastro-intestinal 3.925 (2.783, 5.546)
Neurological/spinal 3.679 (2.493, 5.463)
Vascular 1.349 (0.919, 1.962)
Other 3.043 (1.971, 4.622)
Operative severity: Intermediate (ref: Minor) 1.558 (1.093, 2.256)
Major 2.949 (2.054, 4.286)
ASA Grade 2 (ref: ASA 1) 1.185 (0.885, 1.605)
ASA3 1.627 (1.193, 2.238)
ASA 4 4.011 (2.833, 5.679)

ASAS5 8.059 (4.123, 16.083)
Urgency: Urgent (ref: not urgent) 2.631 (2.212, 3.125)

Random effect SDs SD

Country 0.762 0471, 1.116)
Centre 1.109 (0.964, 1.274)
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Table S8b: Myocardial infarction. Estimates from a Bayesian mixed effects logistic regression of myocardial
infarction on PVI and pre-operative predictors of PVI. Complete cases (n = 18256, using Cohorts A and B)

OR 95 % Credible Interval
Intercept 0.001 (0, 0.003)
PVI 3.924 (1.680, 8.634)
CohortB (bias adjustment) 1.602 (0.783, 3.571)
Age (centred at 60) 1.016 (1.002, 1.032)
Age (centred at 60) squared 1.000 (0.999, 1.001)
Frailty: CFS 2 (ref: CFS1) 0.747 (0.275, 2.372)
CFS3 0.975 (0361, 3.131)
CFS 4 0.842 (0.297, 2.789)
CFSS 1.224 (0.403, 4.296)
CFS 6 1.281 (0.412, 4.670)
CFS7 1.423 (0.439, 5.130)
CFS 8 1.279 (0.288, 5.721)
CFS9 0.989 (0.036, 10.757)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.019 (0.665, 1.550)
90-95.99mgHg 1.078 (0.663, 1.714)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.009 (0.670, 1.52)
90-95.99mgHg 0.870 (0.479, 1.533)
Reason for surgery: Infection (ref: Other) 0.881 (0.512, 1.499)
Fracture 0.926 (0.548, 1.58)
Cancer 0.502 (0.178, 1.359)
Bleeding 1.560 (0.812, 2.925)
Surgical procedure: Breast (ref: Orthopaedic) 0.517 (0.022, 4.197)
Gynaecological 0.478 (0.099, 1.864)
Head and neck 1.025 (0.344, 2.82)
Hepato-biliary 1.047 (0.395, 2.791)
Kidney/urological 1.422 (0.606, 3.391)
Lower gastro-intestinal 0.734 (0.334, 1.676)
Plastics/Cutaneous 0.201 (0.009, 1.595)
Upper gastro-intestinal 0.847 (0.350, 2.105)
Neurological/spinal 0.240 (0.034, 1.093)
Vascular 2.019 (0.893, 4.691)
Other 1.120 (0.340, 3.474)
Operative severity: Intermediate (ref: Minor) 1.544 (0.607, 4.562)
Major 1.575 0.614, 4.782)
ASA Grade 2 (ref: ASA 1) 1.573 (0.526, 5.795)
ASA3 2.885 (0.944, 10.988)
ASA 4 3.676 (1.131,  14.295)
ASAS 6.182 (1.436, 29.522)
Urgency: Urgent (ref: not urgent) 1.155 (0.716, 1.867)
Random effect SDs SD
Country 0.460 (0.029, 1.019)
Centre 1.025 (0.726, 1.361)
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Table S8c: Atrial fibrillation. Estimates from a Bayesian mixed effects logistic regression of atrial fibrillation
on PVI and pre-operative predictors of PVI. Complete cases (n = 18255, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.001 (0.000, 0.002)
PVI 3.910 (2.319, 6.431)
CohortB (bias adjustment) 1.440 (0.912, 2.340)
Age (centred at 60) 1.052 (1.039, 1.065)
Age (centred at 60) squared 1.000 (0.999, 1.000)
Frailty: CFS 2 (ref: CFS1) 0.879 (0.455, 1.785)
CFS3 0.817 (0.423, 1.685)
CFS 4 0.942 0.479, 1.935)
CFS5 0.634 (0.300, 1.392)
CFS 6 0.712 (0.328, 1.582)
CFS7 0.870 (0.398, 1.976)
CFS 8 0.837 (0.288, 2.322)

CFS9 3.010 (0.764, 10.937)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.215 (0.944, 1.572)
90-95.99mgHg 1.108 (0.816, 1.503)
MAP immed. prior: <90mmHg (ref: >96mmHg) 0.744 (0.573, 0.968)
90-95.99mgHg 0.994 (0.710, 1.382)
Reason for surgery: Infection (ref: Other) 0.819 (0.588, 1.142)
Fracture 0.884 (0.643, 1.223)
Cancer 1.023 (0.533, 1.940)
Bleeding 0.585 (0.344,  0.960)
Procedure: Gynaecological (ref: Orthopaedic) 0.923 (0.260, 2.797)
Head and neck 2.724 (1.278, 5.658)
Hepato-biliary 1.949 (0.950, 4.054)
Kidney/urological 1.990 (1.001, 3.957)
Lower gastro-intestinal 3.077 (1.737, 5.610)
Plastics/Cutaneous 1.294 (0.533, 2.996)
Upper gastro-intestinal 3.553 (1.680, 7.396)
Neurological/spinal 0.553 (0.081, 2.361)
Vascular 4230 (2.302, 7.965)
Other (incl Breast)* 2.103 (1.099, 4.085)
Operative severity: Intermediate (ref: Minor) 1.684 (0.828, 3.728)
Major 2.360 (1.166, 5.211)
ASA Grade 2 (ref: ASA 1) 1.332 (0.661, 2.980)
ASA3 1.679 (0.820, 3.784)
ASA 4 2.023 (0.955, 4.698)
ASA5 2.334 (0.868, 6.589)
Urgency: Urgent (ref: not urgent) 1.866 (1.382, 2.524)

Random effect SDs SD

Country 0.226 (0.013, 0.519)
Centre 0.719 (0.535, 0.920)

Note: *There was no case of atrial fibrillation observed among patients receiving breast surgery, so breast
surgery patients were combined with the category “other surgical procedure” in this analysis.
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Table S8d: Other dysrhythmia. Estimates from a Bayesian mixed effects logistic regression of Other
dysrhythmia on PVI and pre-operative predictors of PVI. Complete cases (n = 18255, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.001 (0.000, 0.003)
PVI 4.869 (3.174,  7.435)
CohortB (bias adjustment) 0.728 (0.498, 1.083)
Age (centred at 60) 1.008 (0.999, 1.017)
Age (centred at 60) squared 1.000 (1.000, 1.000)
Frailty: CFS 2 (ref: CFS1) 1.747 (0.853, 3.869)
CFS3 1.986 (0.947, 4.537)
CFS 4 1.975 (0911, 4.574)
CFS5 2.375 (1.068, 5.617)
CFS 6 2.114 (0.929, 5.050)
CFS7 2.857 (1.240, 6.829)
CFS 8 2.453 (0.937, 6.690)
CFS9 1.852 (0.361, 7.859)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 0.831 (0.638, 1.076)
90-95.99mgHg 0914 0.672, 1.230)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.069 (0.822, 1.399)
90-95.99mgHg 0.984 (0.685, 1.394)
Reason for surgery: Infection (ref: Other) 1.528 (1.100, 2.160)
Fracture 1.542 (1.101, 2.154)
Cancer 0.957 (0.545, 1.676)
Bleeding 1.349 (0.856, 2.086)
Surgical procedure: Breast (ref: Orthopaedic) 0.154 (0.007, 1.055)
Gynaecological 0.815 (0.372, 1.706)
Head and neck 1.452 (0.801, 2.623)
Hepato-biliary 1.069 (0.594, 1.934)
Kidney/urological 0.789 (0.439, 1.398)
Lower gastro-intestinal 0.946 (0.597, 1.519)
Plastics/Cutaneous 0.307 (0.070, 0.989)
Upper gastro-intestinal 1.294 (0.771, 2.184)
Neurological/spinal 0.973 (0.501, 1.822)
Vascular 1.150 (0.654,  2.009)
Other 1.017 (0.467, 2.088)
Operative severity: Intermediate (ref: Minor) 1.597 (0.873, 3.132)
Major 2.175 (1.174, 4.268)
ASA Grade 2 (ref: ASA 1) 1.153 (0.625, 2.255)
ASA3 2.027 (1.082, 4.017)
ASA 4 3.186 (1.603, 6.524)

ASA5 4.458 (1.815, 10.779)
Urgency: Urgent (ref: not urgent) 1.493 (1.112, 2.019)

Random effect SDs SD

Country 0.256 (0.011, 0.632)
Centre 0912 (0.722, 1.122)
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Table S8e: Renal replacement therapy. Estimates from a Bayesian mixed effects logistic regression of renal
replacement therapy on PVI and pre-operative predictors of PVI. Complete cases (n = 18256, using Cohorts A
and B)

OR 95 % Credible Interval
Intercept 0.001 (0.000, 0.002)
PVI 3.101 (1.892, 4.965)
CohortB (bias adjustment) 1.525 (0.985, 2.441)
Age (centred at 60) 0.984 (0.977,  0.992)
Age (centred at 60) squared 1.000 (0.999, 1.000)
Frailty: CFS 2 (ref: CFS1) 1.755 (0.923, 3.526)
CFS3 1.765 (0.914, 3.637)
CFS 4 2.046 (1.044, 4.233)
CFS5 2.189 (1.074, 4.700)
CFS 6 2.806 (1.368, 5.980)
CFS7 1.690 (0.786, 3.791)
CFS 8 2.565 (1.102, 6.341)
CFS9 3.778 (1.029, 13.046)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 0.752 (0.590, 0.950)
90-95.99mgHg 0.710 (0.526, 0.950)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.594 (1.254, 2.034)
90-95.99mgHg 0.934 (0.655, 1.312)
Reason for surgery: Infection (ref: Other) 1.131 (0.868, 1.471)
Fracture 0.687 (0.499, 0.934)
Cancer 0.449 (0.226, 0.865)
Bleeding 0.977 (0.671, 1.411)
Surgical procedure: Breast (ref: Orthopaedic) 1.422 (0.381, 4.301)
Gynaecological 0.787 (0.304, 1.840)
Head and neck 1.350 (0.711, 2.569)
Hepato-biliary 1.412 (0.761, 2.628)
Kidney/urological 3.162 (1.875, 5.327)
Lower gastro-intestinal 1.399 (0.865, 2.306)
Plastics/Cutaneous 2.136 (1.081, 4.139)
Upper gastro-intestinal 1.750 (1.025, 3.030)
Neurological/spinal 0.559 (0.249, 1.194)
Vascular 2.351 (1.394, 4.043)
Other 1.880 (0.939, 3.729)
Operative severity: Intermediate (ref: Minor) 1.055 (0.684, 1.644)
Major 1.007 (0.646, 1.609)
ASA Grade 2 (ref: ASA 1) 2.117 (1.103, 4.298)
ASA3 4.961 (2.564, 10.000)
ASA 4 10.695 (5.405, 22.089)
ASAS5 7.968 (3.239, 19.978)
Urgency: Urgent (ref: not urgent) 1.601 (1.217, 2.110)
Random effect SDs SD
Country 0.275 (0.014, 0.703)
Centre 0.921 (0.725, 1.127)
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Table S8f: Parenteral nutrition. Estimates from a Bayesian mixed effects logistic regression of parenteral
nutrition on PVI and pre-operative predictors of PVI. Complete cases (n = 18255, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.001 (0.000, 0.002)
PVI 5.423 (4.068, 7.210)
CohortB (bias adjustment) 1.071 (0.822, 1.402)
Age (centred at 60) 0.994 (0.989, 0.999)
Age (centred at 60) squared 1.000 (0.999, 1.000)
Frailty: CFS 2 (ref: CFS1) 1.380 (0.949,  2.025)
CFS3 1.625 (1.108,  2.403)
CFS 4 1.701 (1.134, 2.554)
CFS5 1.667 (1.065, 2.627)
CFS 6 1.806 (1.131, 2.891)
CFS7 2.172 (1.326, 3.511)
CFS 8 4.890 (2.673, 8.924)
CFS9 3.622 (1.465, 8.937)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.079 (0.919, 1.267)
90-95.99mgHg 0.952 0.791, 1.143)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.238 (1.049, 1.453)
90-95.99mgHg 1.104 (0.900, 1.360)
Reason for surgery: Infection (ref: Other) 1.023 (0.826, 1.268)
Fracture 1.518 (1.244, 1.851)
Cancer 1.076 (0.649, 1.780)
Bleeding 0.963 (0.715, 1.293)
Surgical procedure: Breast (ref: Orthopaedic) 0.353 (0.054, 1.418)
Gynaecological 1.712 (0.932, 3.102)
Head and neck 2.708 (1.608, 4.576)

Hepato-biliary 7.058 (4411, 11.498)
Kidney/urological 2.077 (1.277, 3.435)

Lower gastro-intestinal 9.474 (6.175, 14.841)
Plastics/Cutaneous 1.715 (0.828, 3.435)

Upper gastro-intestinal 11.715 (7.519, 18.702)
Neurological/spinal 1.413 (0.800, 2.515)
Vascular 1.702 (1.033, 2.866)
Other 1.821 (0.992, 3.290)
Operative severity: Intermediate (ref: Minor) 1.171 (0.800, 1.748)
Major 2.175 (1.489, 3.230)
ASA Grade 2 (ref: ASA 1) 1.402 (0.969, 2.049)
ASA3 2.307 (1.575, 3.423)
ASA 4 3.037 (2.007, 4.651)
ASAS5 3.033 (1.645, 5.631)
Urgency: Urgent (ref: not urgent) 1.869 (1.532, 2.274)

Random effect SDs SD

Country 0.564 (0.304, 0.884)
Centre 0.913 (0.770, 1.074)
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Table S8g: Antibiotics. Estimates from a Bayesian mixed effects logistic regression of antibiotics on PVI and
pre-operative predictors of PVI. Complete cases (n = 18173, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.017 (0.012, 0.024)

PVI 3.396 (2.739, 4.197)

CohortB (bias adjustment) 1.078 (0.874, 1.335)

Age (centred at 60) 0.998 (0.995, 1.002)

Age (centred at 60) squared 1.000 (1.000, 1.000)

Frailty: CFS 2 (ref: CFS1) 1.388 (1.134, 1.703)

CFS3 1.646 (1.318, 2.05)0

CFS 4 1.758 (1.391, 2.225)

CFS5 1.826 (1.393, 2.397)

CFS 6 2.477 (1.877, 3.263)

CFS7 1.929 (1.440, 2.592)

CFS 8 2.839 (1.848, 4.400)

CFS9 1.720 (0.785, 3.736)

MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.169 (1.052, 1.299)

90-95.99mgHg 0.979 (0.865, 1.110)

MAP immed. prior: <90mmHg (ref: >96mmHg) 1.145 (1.024, 1.277)

90-95.99mgHg 1.016 (0.887, 1.162)

Reason for surgery: Infection (ref: Other) 2.539 (2.215, 2.909)

Fracture 1.295 (1.131, 1.487)

Cancer 1.192 (0.969, 1.468)

Bleeding 1.292 (1.042, 1.600)

Surgical procedure: Breast (ref: Orthopaedic) 0.377 (0.205, 0.650)

Gynaecological 0.660 (0.493, 0.885)

Head and neck 0.937 (0.730, 1.200)

Hepato-biliary 1.298 (1.021, 1.653)

Kidney/urological 1.326 (1.071, 1.651)

Lower gastro-intestinal 1.724 (1.433, 2.073)

Plastics/Cutaneous 1.141 (0.849, 1.528)

Upper gastro-intestinal 1.497 (1.203, 1.873)

Neurological/spinal 0.873 (0.671, 1.147)

Vascular 0.854 (0.667, 1.089)

Other 1.485 (1.124, 1.967)

Operative severity: Intermediate (ref: Minor) 1.106 (0.926, 1.323)

Major 1.511 (1.252, 1.828)

ASA Grade 2 (ref: ASA 1) 1.234 (1.020, 1.486)

ASA3 1.484 (1.207, 1.824)

ASA 4 2.051 (1.606, 2.616)

ASA5 1.919 (1.186, 3.097)

Urgency: Urgent (ref: not urgent) 2.164 (1.916, 2.439)
Random effect SDs SD

Country 0.300 (0.097, 0.576)

Centre 0.700 (0.600, 0.808)
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Table S8h: Postoperative complications. Estimates from a Bayesian mixed effects logistic regression of
postoperative complications on PVI and pre-operative predictors of PVI. Complete cases (n = 18244, using
Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.037 (0.026, 0.053)

PVI 5.233 (4214, 6.528)

CohortB (bias adjustment) 0.936 (0.745, 1.171)

Age (centred at 60) 1.002 (0.999, 1.006)

Age (centred at 60) squared 1.000 (1.000, 1.000)

Frailty: CFS 2 (ref: CFS1) 1.218 (1.035, 1.434)

CFS3 1.398 (1.172, 1.664)

CFS 4 1.602 (1.318, 1.939)

CFS5 1.829 (1.459, 2.302)

CFS 6 2.080 (1.629, 2.658)

CFS7 1.693 (1.289, 2.206)

CFS 8 1.819 (1.180, 2.838)

CFS9 2.290 (1.002, 5.364)

MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.050 (0.953, 1.154)

90-95.99mgHg 0.989 (0.888, 1.099)

MAP immed. prior: <90mmHg (ref: >96mmHg) 1.199 (1.087, 1.323)

90-95.99mgHg 1.111 (0.990, 1.247)

Reason for surgery: Infection (ref: Other) 1.503 (1.321, 1.711)

Fracture 1.285 (1.147, 1.445)

Cancer 1.059 (0.894, 1.251)

Bleeding 1.476 (1.202, 1.811)

Surgical procedure: Breast (ref: Orthopaedic) 0.624 (0.448, 0.862)

Gynaecological 0.730 (0.586, 0.908)

Head and neck 0.727 (0.598, 0.887)

Hepato-biliary 1.052 (0.848, 1.297)

Kidney/urological 0.906 (0.756, 1.085)

Lower gastro-intestinal 1.306 (1.110, 1.533)

Plastics/Cutaneous 1.038 (0.806, 1.331)

Upper gastro-intestinal 1.261 (1.045, 1.524)

Neurological/spinal 0.759 (0.614, 0.937)

Vascular 0.949 (0.772, 1.161)

Other 1.146 (0.893, 1.471)

Operative severity: Intermediate (ref: Minor) 1.772 (1.517, 2.072)

Major 3.363 (2.850, 3.988)

ASA Grade 2 (ref: ASA 1) 1.437 (1.238, 1.665)

ASA3 1.892 (1.592, 2.245)

ASA 4 2.745 (2.203, 3.431)

ASAS5 3.338 (1.888, 6.072)

Urgency: Urgent (ref: not urgent) 1.698 (1.524, 1.888)
Random effect SDs SD

Country 0.363 (0.021, 0.802)

Centre 1.290 (1.142,  1.451)
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Table S8i: Acute Kidney Injury. Estimates from a Bayesian mixed effects logistic regression of Acute Kidney
Injury on PVI and pre-operative predictors of PVI. Complete cases (n = 10247, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.036 (0.014, 0.084)
PVI 2.784 (2.159, 3.574)
CohortB (bias adjustment) 1.023 (0.800, 1.315)
Age (centred at 60) 1.005 (1.001, 1.010)
Age (centred at 60) squared 1.000 (1.000, 1.000)
Frailty: CFS 2 (ref: CFS1) 1.221 (0.904, 1.668)
CFS3 1.321 (0.969, 1.819)
CFS 4 1.355 (0978, 1.889)
CFS5 1.382 (0.958, 1.988)
CFS 6 1.521 (1.059, 2.186)
CFS7 1.503 (1.019, 2.220)
CFS 8 1.411 (0.840, 2.367)
CFS9 1.548 (0.657, 3.573)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.078 (0.915, 1.265)
90-95.99mgHg 1.158 (1.016, 1.322)
MAP immed. prior: <90mmHg (ref: >96mmHg) 0.985 (0.826, 1.175)
90-95.99mgHg 0.908 (0.793, 1.040)
Reason for surgery: Infection (ref: Other) 0.848 (0.690, 1.037)
Fracture 1.042 (0.769,  1.396)
Cancer 1.279 (0.994, 1.639)
Bleeding 0.853 (0.715, 1.015)
Surgical procedure: Breast (ref: Orthopaedic) 0.754 (0.334, 1.831)
Gynaecological 0.810 (0.374, 1.888)
Head and neck 1.769 (0.841, 4.062)
Hepato-biliary 3.551 (1.707,  8.056)
Kidney/urological 1.631 (0.793, 3.659)

Lower gastro-intestinal 1.031 (0.488, 2.35)
Plastics/Cutaneous 1.527 (0.681, 3.682)
Upper gastro-intestinal 1.372 (0.657, 3.108)
Neurological/spinal 0.626 (0.281, 1.518)
Vascular 1.930 (0.922, 4.449)
Other 1.515 (0.699, 3.543)
Operative severity: Intermediate (ref: Minor) 1.077 (0.817, 1.423)
Major 1.426 (1.079, 1.898)
ASA Grade 2 (ref: ASA 1) 1.392 (1.034, 1.878)
ASA3 2.076 (1.520, 2.853)
ASA 4 3.069 (2.175, 4.359)
ASA5 2215 (1.261, 3.878)
Urgency: Urgent (ref: not urgent) 0.736 (0.633, 0.857)

Random effect SDs SD

Country 0.254 (0.027, 0.512)
Centre 0.573 (0.464, 0.688)
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Table S8j: 30-day in-hospital mortality. Estimates from a Bayesian mixed effects logistic regression of 30-day
mortality on PVI and pre-operative predictors of PVI. Complete cases (n = 18197, using Cohorts A and B)

OR 95 % Credible Interval

Intercept 0.005 (0.003, 0.011)
PVI 3.819 (2.681, 5.425)
CohortB (bias adjustment) 1.024 (0.733, 1.431)
Age (centred at 60) 1.013 (1.007, 1.019)
Age (centred at 60) squared 1.000 (1.000, 1.001)
Frailty: CFS 2 (ref: CFS1) 1.324 (0.851, 2.110)
CFS3 1.411 (0.885, 2.322)
CFS 4 1.832 (1.129, 3.019)
CFS5 2.147 (1.282, 3.682)
CFS 6 1.784 (1.047, 3.078)
CFS7 2.583 (1.529, 4.468)
CFS 8 3.065 (1.638, 5.837)

CFS9 10.590 (4.366, 25.726)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 1.194 (0.988, 1.443)
90-95.99mgHg 1.104 (0.882, 1.378)
MAP immed. prior: <90mmHg (ref: >96mmHg) 1.312 (1.081, 1.590)
90-95.99mgHg 0.953 (0.727, 1.243)
Reason for surgery: Infection (ref: Other) 1.199 (0.958, 1.501)
Fracture 1.004 (0.780, 1.293)
Cancer 0.718 (0.475, 1.083)
Bleeding 1.432 (1.065, 1.915)
Surgical procedure: Breast (ref: Orthopaedic) 0.979 (0.360, 2.366)
Gynaecological 0.935 (0.516, 1.643)
Head and neck 1.069 (0.661, 1.713)
Hepato-biliary 1.248 (0.802, 1.950)
Kidney/urological 0.791 (0.509, 1.228)
Lower gastro-intestinal 1.263 (0.894, 1.802)
Plastics/Cutaneous 1.326 (0.764, 2.269)
Upper gastro-intestinal 1.496 (1.022, 2.212)
Neurological/spinal 0.607 (0.350, 1.026)
Vascular 1.021 (0.670, 1.563)
Other 0.784 (0.424, 1.423)
Operative severity: Intermediate (ref: Minor) 0.871 (0.617, 1.236)
Major 0.887 0.622, 1.277)
ASA Grade 2 (ref: ASA 1) 0.806 (0.544, 1.207)
ASA3 1.054 (0.702, 1.616)
ASA 4 2.586 (1.681, 4.035)
ASA5 4.811 (2.679, 8.702)
Urgency: Urgent (ref: not urgent) 2.576 (2.049, 3.224)

Random effect SDs SD

Country 0.692 (0.476, 0.967)
Centre 0.403 (0.251, 0.554)
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Table S8k: Length of stay. Estimates from a Bayesian mixed effects quantile regression of median Length of
Stay on PVI and pre-operative predictors of PVI. Complete cases (n = 17169, using Cohorts A and B)

b 95 % Credible Interval

Intercept 0918 (0.363, 1.497)
PVI 4.453 (3.829, 5.090)
CohortB (bias adjustment) 1.965 (1.277, 2.633)
Age (centred at 60) 0.006 (0.001, 0.012)
Age (centred at 60) squared 0.000 (0.000, 0.000)
Frailty: CFS 2 (ref: CFS1) 0.169 (-0.049, 0.383)
CFS3 0.378 (0.125, 0.633)
CFS 4 0.695 (0.375, 1.015)
CFS5 1.398 (0.944, 1.863)
CFS 6 1.639 (1.124, 2.176)
CFS7 1.750 (1.108, 2.383)
CFS 8 2.609 (1.341, 4.046)
CFS9 3.549 0.176,  7.025)
MAP 12hrs prior: <90mmHg (ref: >96mmHg) 0.260 (0.093, 0.425)
90-95.99mgHg 0.091 (-0.083,  0.263)

MAP immed. prior: <90mmHg (ref: >96mmHg) 0.236 (0.071, 0.405)
90-95.99mgHg 0.067 (-0.115,  0.249)

Reason for surgery: Infection (ref: Other) 0.762 (0.517,  1.009)
Fracture 0.536 (0.341, 0.728)

Cancer 0.451 (0.183, 0.722)

Bleeding 0.625 (0.211, 1.056)
Surgical procedure: Breast (ref: Orthopaedic) -1.349 (-1.762, -0.938)
Gynaecological -0.541 (-0.847, -0.241)
Head and neck -0.501 (-0.773, -0.224)

Hepato-biliary -0.084 (-0.426, 0.275)
Kidney/urological -0.685 (-0.952, -0.421)

Lower gastro-intestinal 0.349 (0.073, 0.621)

Plastics/Cutaneous 0.116 (-0.245, 0.482)

Upper gastro-intestinal 0.251 (-0.090, 0.600)

Neurological/spinal 0.045 (-0.298, 0.394)
Vascular -0.921 (-1.313, -0.525)

Other -0.262 (-0.688, 0.176)

Operative severity: Intermediate (ref: Minor) 0.819 (0.622, 1.021)
Major 2.498 (2262, 2.731)

ASA Grade 2 (ref: ASA 1) 0.188 (-0.003,  0.380)
ASA3 0.855 (0.599, 1.116)

ASA 4 3.297 2.717, 3.870)

ASA5 5.948 (3.682, 8.788)
Urgency: Urgent (ref: not urgent) 1.088 (0.895, 1.282)

Random effect SDs SD

Country 1.305 (0.954, 1.744)
Centre 0.849 (0.705, 1.009)
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Table S9: Outcomes by length of vasopressor use (full data for Figure 2)

Table S9a: Definitions of the five groups of vasopressor use displayed in Figure 2

Vasopressors received

Bolus and/or enteral
vasopressors

Intra-operative
Vasopressors

PVI 1-2 days PVI 3+days

Group

None

Intra-operative
vasopressors only

Boluses/enteral (cither)

Vasopressors

PVI 1-2 days (either) (either)
Prolonged PVI (either) (either)

Table S9b: Numbers and percentages of the five categories of vasopressor use

Number Percent

None 9570 373 %

Intra-operative vasopressors only 8867 345 %

Intraoperative & postoperative boluses/enteral vasopressors 561 22%
PVI 1-2 days 3992 15.5%

Prolonged PVI 2685 10.5%

Total 25675 100.0 %

Note: These percentages do not constitute estimates of population proportions, since they come from a combined
data set using Cohort A and Cohort B.
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Table S9c: Outcomes of surgery by category of vasopressor use (Cohort A + B combined, n = 25675)

Post-
op
Intra- bolus
Vasopressor operative or PVI1-2 Prolonged
Variable use None (%) only (%) enteral (%) days (%) PVI (%)
No 9302 (97.5) 8598 (974 496 (89.5) 2510 (62.9) 837 (312)
Ventilation
Yes 237 (2.5) 232 (2.6) 58 (10.5) 1481 (37.1) 1846  (68.8)
Myocardial N 9524 (99.9) 8801 (99.7) 547 (98.7) 3915 (98.1) 2580  (96.2)
infarction y,¢ 14 (0.1 29 (0.3) 7 (1.3) 75 (1.9) 103 (3.8)
Arterial N0 9510 (99.7) 8744 (99.0) 548 (98.9) 3808 (954) 2414 (90.0)
fibrillation  y,., 28 (0.3) 85 (1.0) 6 (1.1) 182 (4.6) 269 (10.0)
No 9494 (99.5) 8733 (98.9) 539 (97.3) 3801 (95.3) 2439 (90.9)
Dysrhythmia
Yes 44 (0.5) 95 (1.1 15 27 189 (4.7) 244 (9.1)
No 9464 (99.2) 8755 (99.2) 540 (97.5) 3829 (95.9) 2256 (84.0)
RRT
Yes 75 (0.8) 74 (0.8) 14 (2.5) 162 (4.1) 429 (16.0)
parenteral N 9392 (98.5) 8557 (96.9) 527 (95.1) 3276 (82.1) 1671 (62.3)
nutrition y, ¢ 147 (1.5) 271 (3.1) 27 (4.9) 715 (17.9) 1013 (37.7)
No 8642 (91.0) 7779 (88.4) 470 (853) 2583 (65.3) 1089 (41.0)
Antibiotics
Yes 857  (9.0) 1016  (11.6) 81 (14.7) 1371 (34.7) 1569 (59.0)
Any MO 7556 (79.2) 6334 (71.8) 329 (59.4) 1375 (34.5) 417 (15.6)
complications  y,q 1979 (20.8) 2491 (28.2) 225 (40.6) 2609 (65.5) 2261 (84.4)
No 3280 (924 3785 (88.3) 225 (83.0) 2449 (74.1) 1238 (56.1)
AKI
Yes 268 (7.6) 501 (11.7) 46 (17.0) 855  (25.9) 968 (43.9)
Mortality G0 N0 9394 (99.5) 8649 (99.1) 537 (98.9) 3567 (96.9) 2035 (85.1)
day)*  yes 43 (0.5) 75 (0.9) 6 (1) 14 3.1 355 (14.9)
Length of Median @8, @8, o, (12,
Stay* (IQR) 11 18) 11 19) 11 (8,18) 13 22) 20 34)

Notes: this descriptive analysis uses all patients (Cohorts A +B, receiving PVI or not, n = 25,675). Sample sizes

for some outcomes differ due to missing values in the outcome variables.

*Mortality (30-day): the sample is those who survived beyond the period during which PVI use was assessed (at

least 7 days), N = 24775.

SLength of stay: the sample consists of patients who stayed in hospital beyond the period during which PVI use

was assessed (at least 7 days), N = 8353.
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Table S10 Type of vasoactive infusion given by day post-surgery (full data for Figure 3)

Infusion Day® Number Percent Infusion Day® Number Percent
Noradrenaline 0 5292 79.3% Phenylephrine 0 329 4.9%
1 4034 60.4% 1 106 1.6%

2 2251 33.7% 2 29 0.4%

3 1299 19.5% 3 12 0.2%

4 840 12.6% 4 0.1%

5 616 9.2% 5 0.1%

6 479 7.2% 6 0.1%

Angiotensin 0 6 0.1% Terlipressin 0 21 0.3%
1 7 0.1% 1 21 0.3%

2 8 0.1% 2 11 0.2%

3 5 0.1% 3 0.1%

4 6 0.1% 4 0.1%

5 5 0.1% 5 0.0%

6 3 0.0% 6 0.0%

Dopamine 0 144 2.2% Vasopressin 0 300 4.5%
1 100 1.5% 1 297 4.4%

2 70 1.0% 2 170 2.5%

3 59 0.9% 3 89 1.3%

4 55 0.8% 4 53 0.8%

5 29 0.4% 5 38 0.6%

6 23 0.3% 6 23 0.3%

Ephinephrine 0 258 3.9% Dobutamine* 0 148 2.2%
1 195 2.9% 1 165 2.5%

2 104 1.6% 2 122 1.8%

3 63 0.9% 3 92 1.4%

4 49 0.7% 4 45 0.7%

5 34 0.5% 5 33 0.5%

6 25 0.4% 6 23 0.3%

Metaraminol 0 859 12.9% Milrinone* 0 5 0.1%
1 580 8.7% 1 8 0.1%

2 259 3.9% 2 5 0.1%

3 91 1.4% 3 5 0.1%

4 34 0.5% 4 4 0.1%

5 17 0.3% 5 4 0.1%

6 7 0.1% 6 4 0.1%

Notes: Percentages are calculated relative to the total number of patients in the sample who received
postoperative vasopressor infusions (n = 6,677). *The iodilators dobutamine and milrinone were not counted as
vasopressors. They are included here to document their frequency of use among patients who also received post-
operative infusions with vasopressors (PVI). Patients who did not receive PVI may have received iodilators, but
are not included in this table.. $Day: Calendar day after surgery (0 = day of surgery)
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Table S11: Assessment of postoperative vasopressor infusion need

Question 6.5 in CRF 2 asked the question: “How was it assessed that this patient should receive a vasopressor
infusion?” This question was only asked about patients who did receive postoperative vasopressor infusions
(according to the Squeeze definition). The responses in all Squeeze data are summarized in the table below
(Cohort A + Cohort B)

Assessment of PVI need Count | Percentage (%)
Already receiving 4313 | 64.6
Fluids not working: Cardiac output monitoring 413 6.2

Fluids not working: Clinical assessment alone 1227 | 18.4

Fluids not working: Echocardiography 129 1.9
Fluids not working: Other 40 0.6
Fluids not working: Unknown 52 0.8
Fluids not working: maximum fluids met 500 7.5
Missing 3 0.0
Total 6677 | 100.0
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Table S12: PVI use by MAP target

At least one MAP target

No MAP target recorded All MAP targets < 65 > 65 Total
1-2 days PVI use 1548 (64.3) 1444 (60.5) 1000 (53.1) 3992 (59.8)
3 or more days PVI
use 858 (35.7) 944 (39.5) 883 (46.9) 2685 (40.2)
Total 2406 (100.0) 2388 (100.0) 1883 (100.0) 6677 (100.0)

Prolonged PVI use by MAP targets (Squeeze recipients of PVI only). Number (percentages in brackets)
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