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(Istituto Europeo Di Oncologia - Irccs -Milano); Badellino E, Ferrero A*, Massobrio R
(Mauriziano Hospital Torino; Italy); De Manzoni Garberini A* (Ospedale Civile Spirito
Santo); Federico P, Maida P, Marra E, Marte G, Petrillo A, Tammaro T, Tufo A* (Ospedale
Del Mare); Berselli M*, Borroni G*, Cocozza E, Conti L, Desio M, Livraghi L*, Quintodei V,
Rizzi A, Zullo A (Ospedale Di Circolo E Fondazione Macchi (Varese)); Baldi C*, Corbellini
C, Sampietro GM (Ospedale Di Rho - Asst Rhodense); Cellerino P* (Ospedale
Fatebenefratelli E Oftalmico); Baldini E*, Capelli P, Conti L, Isolani SM, Ribolla M
(Ospedale Guglielmo Da Saliceto Piacenza); Bondurri A, Colombo F*, Ferrario L, Guerci
C, Maffioli A (Ospedale Luigi Sacco Milano); Armao T, Ballabio M*, Bisagni P, Gagliano A,
Longhi M, Madonini M, Pizzini P (Ospedale Maggiore Di Lodi); Baietti AM, Biasini M,
Maremonti P, Neri F, Prucher GM*, Ricci S, Ruggiero F, Zarabini AG (Ospedale



Maggiore/Bellaria Carlo Alberto Pizzardi Ausl Bologha); Barmasse R, Mochet S*, Morelli
L, Usai A (Ospedale Regionale Umberto Parini); Bianco F*, Incollingo P (Ospedale S.
Leonardo - Asl Napoli 3 Sud, Castellammare Di Stabia); Mancini S, Marino Cosentino L*,
Sagnotta A* (Ospedale San Filippo Neri); Fruscio R*, Grassi T, Nespoli LC, Tamini N*
(Ospedale San Gerardo); Anastasi A, Bartalucci B, Bellacci A, Canonico G*, Capezzuoli L,
Di Martino C, Ipponi P, Linari C, Montelatici M, Nelli T, Spagni G, Tirloni L, Vitali A
(Ospedale San Giovanni Di Dio); Abate E, Casati M*, Casiraghi T, Laface L, Schiavo M
(Ospedale Vittorio Emanuele lii - Carate Brianza); Arminio A, Cotoia A, Lizzi V*, Vovola F
(Ospedali Riuniti Azienda Ospedaliera Universitaria Foggia); Vergari R* (Ospedali
Riuniti Di Ancona); D’Ugo S*, Depalma N, Spampinato MG (P.o.“Vito Fazzi”); Bartolucci
P, Brachini G, Bruzzaniti P, Chiappini A, Chiarella V, Ciccarone F, Cicerchia PM, Cirillo B,
De Toma G, Di bartolomeo A, Fiori E, Fonsi GB, Franco G, Frati A, Giugliano M, lannone |,
La Torre F, Lapolla P*, Leonardo C, Marruzzo G, Meneghini S, Mingoli A, Ribuffo D, Salvati
M, Santoro A, Sapienza P, Scafa AK, Simonelli L, Zambon M (Policlinico Umberto |
Sapienza University Of Rome); Capolupo GT*, Carannante F, Caricato M*, Masciana G,
Mazzotta E (Policlinico Universitario Campus Bio Medico Of Rome); Gattolin A, Migliore
M, Rimonda R, Sasia D*, Travaglio E (Regina Montis Regalis Hospital, Mondovi);
Cervellera M, Gori A, Sartarelli L, Tonini V* (S.orsola-Malpighi Hospital); Giacometti M*,
Zonta S (Ospedale San Biagio, ASL VCO); Chessa A*, Fiorini A, Norcini C (San Giovanni
Di Dio); Colletti G, Confalonieri M, Costanzi A*, Frattaruolo C, Mari G, Monteleone M (San
Leopoldo Mandic); Bandiera A, Bocciolone L, Bonavina G, Candiani M*, De Nardi P*,
Gagliardi F, Medone M, Mortini P*, Negri G*, Ottolina J, Parise P, Piloni M, Sileri P, Vignali A
(San Raffaele Scientific Institute, Milan); Belvedere A, Bernante P, Bertoglio P,
Boussedra S, Brunocilla E, Cipriani R, Cisternino G, De Crescenzo E, De laco P*, Dondi G,
Frio F*, Jovine E, Mineo Bianchi F, Neri J, Parlanti D, Perrone AM, Pezzuto AP, Pignatti M*,
Pinto V, Poggioli G, Ravaioli M, Rottoli M*, Schiavina R, Serenari M*, Serra M, Solli P*,
Taffurelli M*, Tanzanu M, Tesei M, Violante T, Zanotti S (Sant’orsola Hospital, Alma Mater
Studiorum University Of Bologna, Italy); Borghi F, Cianflocca D, Di Maria Grimaldi S,
Donati D, Gelarda E, Geretto P, Giraudo G, Giuffrida MC, Marano A*, Palagi S, Pellegrino L,
Peluso C, Testa V* (Santa Croce E Carle Hospital, Cuneo); Agresta F*, Prando D*, Zese
M* (Santa Maria Degli Angeli Hospital Ulss5 - Adria); Aquila F, Gambacciani C, Lippa L,
Pieri F, Santonocito OS* (Spedali Riuniti Di Livorno); Armatura G*, Bertelli G, Frena A,
Marinello P, Notte F, Patauner S, Scotton G* (St. Moritz Hospital); Fulginiti SF, Gallo G*,
Sammarco G, Vescio G (University ‘Magna Graecia’ Of Catanzaro); Balercia P, Catarzi L,
Consorti G* (University Hospital Umberto | Ancona); Di Marzo F* (Valtiberina); Fontana
T* (Vittorio Emanuele).

Japan: Daiko H*, Ishikawa M, Ishiyama K, lwata S, Kanematsu K, Kanemitsu Y*, Kato T*,



Kawai A*, Kobayashi E, Kobayashi Kato M, Moritani K, Nakatani F, Oguma J, Tanase Y,
Uno M (National Cancer Center Hospital).

Jordan: Al Abdallah M*, Ayasra F, Ayasra Y, Qasem A (Al-Basheer Hospital); Abu
Za’'nouneh FJ, Fahmawee T, Hmedat A, Ibrahim A, Obeidat K* (King Abdullah University
Hospital); Abdel Al S, Abdel Jalil R, Abou Chaar MK, Al-Masri M*, Al-Najjar H, Alawneh F,
Alsaraireh O, Elayyan M, Ghanem R, Lataifeh | (King Hussein Cancer Center).

Libya: Alkadeeki G*, Al Maadany FS (Al-Jalaa Hospital); Aldokali N, Senossi O, Subhi MT
(Alkhadra Hospital); Burgan D*, Kamoka E, Kilani Al, Salamah A, Salem M, Shuwayyah A
(National Cancer Institute, Sabratha - Libya); Abdulwahed E*, Alshareea E, Aribi N, Aribi
S, Biala M, Ghamgh R, Morgom M (Tripoli Central Hospital); Aldayri Z, Ellojli I*, Kredan A
(Tripoli University Hospital).

Lithuania: Bradulskis S, Dainius E, Kubiliute E, Kutkevicius J, Parseliunas A, Subocius A,
Venskutonis D* (Lithuanian University Of Health Sciences Kaunas Clinical Hospital).
Madagascar: Rasoaherinomenjanahary F*, Razafindrahita JB, Samison LH (Joseph
Ravoahangy Andrianavalona Hospital).

Malaysia: Ong EC (Bintulu); Hamdan KH, Ibrahim MR, Tan JA, Thanapal MR* (Hospital
Kuala Lumpur); Amin Sahid N, Hayati F*, Jayasilan J, Sriram RK*, Subramaniam S (Queen
Elizabeth Hospital & Universiti Malaysia Sabah, Kota Kinabalu, Sabah, Malaysia); Che
Jusoh A, Hussain AH, Mohamed Sidek AS, Mohd Yunus MF, Soh JY, Wong MPK, Zakaria
AD*, Zakaria Z (School Of Medical Sciences & Hospital, Universiti Sains Malaysia);
Fadzli A*, Fathi NQ, Koh PS, Liew YT*, Roslani AC*, Tang CY, Teoh LY*, Wong WJ*,
Yahaya AS (University Malaya Medical Centre).

Mexico: Alvarez MR, Arrangoiz R, Cordera F*, De la Rosa Abaroa MA, Gémez-Pedraza A,
Hernandez R, Maffuz-Aziz A, Posada JA (Abc Medical Center); Becerra Garcia FC*
(Hospital San Angel Inn Chapultepec); Alfaro-Goldaracena A, Buerba GA, Castillejos-
Molina RA, Chan C, Dominguez-Rosado |, Medina-Franco H, Mercado MA*, Oropeza-
Aguilar M, Pefla Gomez Portugal E, Posadas-Trujillo OE, Rodriguez-Covarrubias F,
Salgado-Nesme N, Sarre C, Vilatoba M (Instituto Nacional De Ciencias Médicas Y
Nutricién “Salvador Zubiran”).

Morocco: Arkha Y, Bechri H, El Ouahabi A, Oudrhiri MY* (Centre Hospitalier Universitaire
Ibn Sina Rabat); Derkaoui hassani F*, El abbadi N (Cheikh Zaid International University
Hospital); Amrani L, Belkhadir ZH, Benkabbou A, Chakib O, EI Ahmadi B, El Bouazizi Y,
Essangri H, Ghannam A*, Majbar AM, Mohsine R, Souadka A* (Institut National
D’oncologie).

Netherlands: Hompes R*, Meima-van Praag E, Pronk AJM, Sharabiany S (Amsterdam
Umc, University Of Amsterdam); Grotenhuis B*, Hartveld L, Reijers S, Van Houdt W*

(Antoni Van Leeuwenhoek Ziekenhuis); Baaij J, Bolster-van Eenennaam M*, De Graaff M,



Sloothaak D, Van Duijvendijk P* (Gelre Ziekenhuis); Posma-Bouman L* (Slingeland
Ziekenhuis); Derksen T, Franken J, Oosterling S* (Spaarne Gasthuis); De Bree R*
(University Medical Center Utrecht); Konsten J*, Van Heinsbergen M (Viecuri Medisch
Centrum).

Nigeria: Fidelis L, Sholadoye TT*, Tolani M* (Ahmadu Bello University Teaching
Hospital); Olaogun J* (EKiti State University Teaching Hospital); Egbuchulem IK*, Lawal
TA*, Ogundoyin O*, Olulana DI (University College Hospital); Abdur-Rahman L*, Adeyeye
A*, Aremu |, Bello J, Olasehinde O, Popoola A (University Of llorin Teaching Hospital).
Oman: Massoud J*, Massoud R, Sorour TM (Khoula Hospital).

Pakistan: Jamal A, Kerawala AA* (Cancer Foundation Hospital); Memon AS*, Nafees
Ahmed R, Rai L* (Dr Ruth K.m. Pfau Civil Hospital); Ayub B, Hassan N*, Martins RS,
Ramesh P, Sayyed R* (Patel Hospital); Butt U*, Kashif M, Kashif M*, Khan WH*, Qureshi
A*, Umar M, Waris Farooka M*, Wasim T* (Services Hospital Lahore); Ayubi A, Rashid I,
Wagqgar SH* (The Pakistan Institute Of Medical Sciences).

Peru: Falcon GM*, Robles R (Instituto Regional De Enfermedades Neoplésicas Del
Sur).

Philippines: Jocson R, Teh C* (National Kidney & Transplant Institute).

Poland: Major P (Jagiellonian University Medical College); Bobihski M*, Kotarski J*,
Rasoul-Pelinska K* (Medical University Of Lublin, Chair And Department Of
Gynaecological Oncology And Gynaecology).

Portugal: Azevedo C, Machado D, Mendes F* (Centro Hospitalar Cova Da Beira); De
Sousa X* (Centro Hospitalar De Setubal); Fernandes U, Ferreira C*, Guidi G, Leal C,
Marcal A, Marques R, Martins D, Melo A, Tenreiro N, Vaz Pereira R, Vieira B (Centro
Hospitalar De Tras-Os-Montes E Alto Douro, E.p.e.); Almeida JI, Correia de S4 T, Costa
MJIMA, Fernandes V, Ferraz |, Gil CG, Lima da Silva C, Lopes L, Machado N, Marialva J,
Nunes Coelho M, Pedro J, Pereira C, Reis R*, Ribeiro A, Santos R, Saraiva P, Silva R,
Tavares F, Teixeira M (Centro Hospitalar Do Tamega E Sousa); Almeida AC, Amaral MJ,
Andrade R, Athayde Nemésio R, Breda D, Camacho C, Canhoto C, Colino M, Correia S,
Costa M, De Barros J, De Oliveira Lopez AL, Duque M, Garrido S, Guerreiro P, Guimaraes
A, Lazaro A*, Lopes C, Martins R, Nogueira O, Oliveira A, Oliveira JM, Rodrigues M, Ruivo
A, Santos E, Silva M, Simdes J, Valente da Costa A (Centro Hospitalar E Universitario De
Coimbra); Almeida A, Cavaleiro S, Devezas V, Faria CS, Jacome F, Magalhdes Maia M,
Nogueiro J, Pereira A, Pereira-Neves A, Pina-Vaz T, Santos-Sousa H*, Silveira H, Vaz S,
Vieira P (Centro Hospitalar E Universitario De S&o Jo&o); Gomes da Costa A, Lobo
Antunes I* (Centro Hospitalar Lisboa Norte); Pinto J, Tojal A* (Centro Hospitalar
Tondela-Viseu); Cardoso N, Cardoso P*, Domingues JC, Henriques P, Manso MI, Martins

dos Santos G, Martins R, Morais H*, Pereira R, Revez T, Ribeiro R, Ribeiro VI, Soares A,



Sousa S, Teixeira J (Centro Hospitalar Universitario Do Algarve - Unidade De Faro);
Amorim E, Baptista VH, Cunha MF*, Dias B, Fazenda A, Melo Neves JP, Policarpo F,
Sampaio da Névoa Gomes Miguel Il, Veiga D (Centro Hospitalar Universitario Do
Algarve - Unidade De Portimao); Andrade AK, Bandovas JP, Borges N*, Branquinho A,
Chumbinho B, Correia J, Fidalgo H, Figueiredo de Barros I, Frade S, Gomes J, Maciel J,
Pina S, Rodrigues A, Silva N*, Silveira Nunes |, Sousa R (Centro Hospitalar Universitario
Lisboa Central); Ascenséo J, Azevedo P, Costeira B, Cunha C, Garrido R*, Gomes H,
Lourenco I, Mendinhos G*, Miranda P, Nobre Pinto A, Peralta Ferreira M, Ribeiro J, Rio
Rodrigues L, Sousa Fernandes M (Hospital Beatriz Angelo); Azevedo J* (Hospital Da
Horta, E.p.e.); Galvédo D, Soares AC, Vieira A*, Vieira B (Hospital De Santo Espirito Da
Ilha Terceira); Patricio B, Santos PMDD*, Vieira Paiva Lopes AC (Hospital De Torres
Vedras - Centro Hospitalar Do Oeste); Cunha R, Faustino A, Freitas A, Martins AB,
Mendes JR*, Parreira R, Rosa J, Teves M (Hospital Do Divino Espirito Santo); Abreu da
Silva A*, Claro M, Costa Santos D, Deus AC, Grilo JV (Hospital Do Litoral Alentejano);
Borges F*, Corte Real J, Henriques S, Lima MJ, Matos Costa P (Hospital Garcia De Orta);
Brito da Silva F, Caiado A*, Fonseca F (Instituto Portugués De Oncologia De Lisboa
Francisco Gentil); Angelo M, Baiao JM, Martins Jorddo D*, Vieira Caroco T (Ipo Coimbra);
Messias J, Millan A, Salgado I, Santos P* (Ipo Lisboa); Baia C, Canotilho R, Correia AM,
Ferreira Pinto AP, Peyroteo M, Videira JF* (Ipo Porto).

Puerto Rico: Escobar P*, Maldonado Santiago M (Instituto Gineco Oncologico).
Réunion: Kassir R*, Sauvat F (Chu Reunion).

Romania: Bezede C, Chitul A, Ciofic E, Cristian D, Grama F* (Coltea Clinical Hospital);
Pirtea L*, Secosan C (Emergency Clinical City Hospital); Bonci E*, Gata V*, Titu S* (Prof.
Dr. lon Chiricuta Institute Of Oncology); Ginghina O*, lordache N, losifescu RV (Saint
John Emergency Hospital).

Russia: Garmanova T, Kazachenko E, Markaryan D, Rodimov S, Tsarkov P*, Tulina |
(Clinic Of Coloproctology And Minimally Invasive Surgery, Sechenov Medical State
University); Litvina Y, Provozina A (Immanuel Kant Baltic Federal University, Regional
Clinical Hospital); Agapov M*, Galliamov E, Kakotkin V, Kubyshkin V, Kamanos A
(Moscow Research And Educational Center, Lomonosov Moscow State University).
Saudi Arabia: Alshahrani M*, Alsharif F, Eskander M (Aseer Central Hospital); Al Raddadi
R, Majrashi S*, Mashat A (East Jeddah General Hospital); Akeel N, Alharthi M, Aljiffry M,
Basendowah M, Farsi A, Ghunaim M, Khoja A, Maghrabi A, Malibary N*, Nassif M, Nawawi
A, Saleem A, Samkari A, Trabulsi N* (King Abdulaziz University Hospital); Al Awwad S*,
Alghamdi M*, Alnumani T*, Nasser M*, Said bayazeed A* (King Fahad General Hospital);
Alhefdhi A*, Almalik O, Alomair A, Alotaibi N, Alresaini F, Alsalamah R, Alsobhi S, Mahasin
Z, Othman E, Velagapudi S (King Faisal Specialist Hospital); Al Habes H, Alamri A,



Alkarak S, Algannas M*, Alyami M*, Alzamanan M, Cortés Guiral D*, Elawad A (King

Khalid Hospital); AlAamer O, Alriyees L, Alselaim N* (King Saud Bin Abdulaziz
University For Health Sciences, King Abdullah International Medical Research Center,
Ministry Of National Guard, Health Affairs, General Surgery Department.); Abdulkareem
A, Ajlan A, Akkour K, Al-Habib A, Al-Khayal K, Alatar A, Alburakan A, Alhalal H, Alhassan B,
Alhassan N, Alobeed O, Alsaif A, Alsaif F, Alshammari S, Alshaygy |, Barry M, Bin Nasser
A* Bin Traiki T, Bokhari A, Elwatidy S, Helmi H, Madkhali A, Nouh T*, Rabah PD, Zubaidi A
(King Saud University).

Serbia: Paunovic I*, Slijepcevic N (Centre For Endocrine Surgery, Clinical Centre Of
Serbia); Aleksi¢ L, Antic A, Barisic G*, Ceranic M, Galun D*, Grubac¢ Z, Jelenkovic J,
Kecmanovi¢ D, Kmezi¢ S, Knezevic D*, Krivokapic Z*, Latin¢i¢ S, Markovic V*, Mati¢ S*,
Miladinov M, Pavlov M*, Pejovic |, Radenkovic D*, Tadic B, Vasljevi¢ J, Velickovic D,
Zivanovic M (Clinic For Digestive Surgery, Clinical Centre Of Serbia); Perovic M,
Srbinovic L (Clinic For Gynecology And Obstetrics Narodni Front); Andrijasevic S,
Bozanovic T, Cerovic Popovic R, Dokic M, Janijic T, Jeremic K, Kadija S, Ladjevic Likic I,
Mirkovic L, Pantovic S, Pilic I, Radojevic M, Stefanovic A*, Vidakovic S, Vilendecic Z (Clinic
For Gynecology And Obstetrics, Clinical Center Of Serbia); Antic S, Dunderovi¢ D,
Jelovac D*, Jezdic Z, Konstantinovic V, Kotlar B, Kuzmanovic C, Lazi¢ M, Petrovic M,
Popovic F, Pucar A, Romic M, Sumrak S, Vujanac V (Clinic For Maxillofacial Surgery,
School Of Dental Medicine, University Of Belgrade); Bascarevic V, Bogdanovi¢ |, Gruji¢i¢
D*, llic R*, Milicevi¢ M, Milisavljevi¢ F, Miljkovi¢ A, Paunovic A, Séepanovié V, Stanimirovic
A, Todorovic M (Clinic For Neurosurgery, Clinical Center Of Serbia); Jotic A, Milovanovic
J*, Trivic A (Clinic For Otorhinolaryngology And Maxillofacial Surgery, Clinical Center
Of Serbia); Bumbasirevic U*, Dzamic Z, Kajmakovi¢ B, Prijovi¢ N, Zivkovic M (Clinic Of
Urology, Clinical Center Of Serbia); Buta M, Cvetkovic A, Djurisic I, Gacic S, Goran M, Inic
Z, Jeftic N, Jevric M, Jokic V, Markovic I*, Milanovi¢ M, Nikolic S, Pejnovic L, Savkovi¢ N,
Spurnic 1, Stevic D, Stojilikovic D, Vucic N, Zegarac M (Institute For Oncology And
Radiology Of Serbia); Karamarkovic A, Kenic M, Kovacevic B, Krdzic I*, Milutinovi¢ V
(Zvezdara University Medical Center).

Singapore: Chan CW, Lieske B* (National University Hospital).

Slovakia: Galis B, Simko K (University Hospital Bratislava).

South Africa: Almgla N*, Bernon M, Boutall A, Cairncross L*, Herman A, Hilton T, Jonas E,
Kloppers C*, Malherbe F, Mugla W*, Nel D, Rayamajhi S, Van Wyngaard T, Vogel J (Groote
Schuur Hospital).

Spain: Castafio-Leon AM*, Delgado Fernandez J, Eiriz Fernandez C, Espino Segura-llla M,
Esteban Sinovas O, Garcia Perez D, Gomez P, Jimenez-Roldan L, Lagares A, Moreno-

Gomez L, Paredes |, Pérez Nufiez A, Sanchez Aniceto G*, Santas M (12 De Octubre



University Hospital); Fernandez Rodriguez P, Paniagua Garcia Sefiorans M*, Sanchez-
Santos R, Vigorita V (Alvaro Cunqueiro Hospital); Acrich E, Baena Sanfeliu E, Barrios O,
Golda T*, Santanach C, Serrano-Navidad M, Sorribas Grifell M, Vives RV (Bellvitge
University Hospital); Escola D, Jiménez A* (Comarcal Alt Penedés); Cayetano Paniagua
L, Gomez Fernandez L* (Consorci Sanitari De Terrassa); Artigues E, Bernal-Sprekelsen
JC*, Catalad Bauset JC (Consorcio Hospital General Universitario); Collera P, Diaz Del
Gobbo R, Farre Font R, Flores Clotet R, Gomez Diaz CJ*, Guardia N, Guariglia CA, Osorio
A, Sanchez Jimenez R, Sanchon L, Soto Montesinos C (Fundacié Althaia - Xarxa
Assistencial Universitaria De Manresa); Albi Martin B, Garcia Villayzan JE* (Fundacion
Jimenez Diaz University Hospital); Alonso-Lamberti L, Assaf M, Baeza Pintado N,
Carabias A, Garcia-Quijada J, Huertas Fernandez MA, Jimenez Miramén J, Jimenez V*,
Jover JM, Landeo Aguero SA, Leon R, Martin Salamanca MB*, Pérez Simoén V, Ponce S,
Rodriguez JL, Salazar A, Valle Rubio A (Getafe University Hospital); Aguado H* (Hellin
Hospital); Aldecoa Ansorregui |, Bravo Infante R, De Lacy FB, Di Somma A*, Diaz-Feijoo
B*, Ensefat Nora J*, Fabregas N, Ferrés A, Gil Ibafiez B, Gonzalez Sanchez JJ*, Gracia |,
Hoyos Castro JA, Lacy AM*, Langdon C, Momblan D, Morales X, Oleaga L, Otero A,
Pedrosa L, Poblete Carrizo J, Reyes Figueroa LA, Roldan Ramos P, Rumia-Arboix J,
Tercero-Uribe Al, Topczewski TE, Torales J, Torne A, Torné R, Turrado-Rodriguez V*,
Valero R, Valverde S (Hospital Clinic Barcelona); Anula R, Cano-Valderrama O, Del
Campo Martin M, Diez-Valladares L, Dominguez |, Dziakova J, Garcia Alonso M, Garcia
Romero E, Gomez Latorre L, Muguerza JM*, Pizarro MJ, Saez Carlin P, Sanchez del
Pueblo C, Sanchez-Pernaute A, Sanz Ortega G, Sanz-Lopez R, Torres A (Hospital Clinico
De Madrid); Garcés-Albir M*, Lopez F*, Martin-Arévalo J, Moro-Valdezate D*, Pla-Marti V
(Hospital Clinico Universitario De Valencia); Beltran de Heredia J, De Andrés Asenjo B*,
Gomez Sanz T, Jezieniecki C, Nufiez Del Barrio H, Ortiz de Sol6rzano Aurusa FJ, Romero
de Diego A, Ruiz Soriano M, Trujillo Diaz J, Vazquez fernandez A (Hospital Clinico
Universitario De Valladolid); Lora-Cumplido P, Sosa MV* (Hospital De Cabuefies);
Gonzalez-Gonzalez E, Minaya Bravo AM* (Hospital Del Henares); Alonso de la Fuente N,
Cazador Labat M, Cecchini L, Espinosa CA*, Jimenez Toscano M*, Lopez Campillo A,
Mancebo G, Martorell P, Munarriz M (Hospital Del Mar); Grau-Talens EJ, Martin-Perez B*
(Hospital Don Benito-Villanueva); Benavides Buleje JA, Carrasco Prats M*, Fernandez
PV, Fernandez-L6pez A*, Garcia Escudero D*, Garcia Porcel VJ, Garcia Soria V*, Giménez
Francés C*, Gonzélez Valverde FM, Gurrea E, Lopez-Morales P, Marco Garrido A, Martinez
Alonso JA, Medina E, Mufioz Camarena JM, Parra Bafios PA, Pefia Ros E, Ramirez Faraco
M, Ruiz-Marin M*, Sanchez Rodriguez C, Valero Soriano M (Hospital General Reina
Sofia); Estaire Gomez M*, Fernandez Camufias A, Garcia Santos EP, Jimenez Higuera E,

Martinez-Pinedo C, Mufioz-Atienza V, Padilla-Valverde D*, Picdn Rodriguez R, Redondo



Calvo FJ, Sanchez-Garcia S, Sanchez-Pelaez D (Hospital General Universitario De
Ciudad Real); Colombari RC, Del valle E, Ferndndez M, Lozano Lominchar P*, Martin L,
Rey Valcarcel C, Steiner MA, Tudela M, Zorrilla Ortizar J (Hospital General Universitario
Gregorio Marafién); Alcaide Matas F, Garcia Pérez JM, Troncoso Pereira P* (Hospital
Mateu Orfila); Mora-Guzman I* (Hospital Santa Barbara); Abellan M, Achalandabaso
Boira M*, Jorba R, Memba Ikuga R, Olona C, Sales Mallafré R (Hospital Universitari De
Tarragona Joan Xxiii); Cavallé Busquets P, Gavalda Pellice MGP*, Salinas Pefia J
(Hospital Universitari Sant Joan); Aragon Achig EJ*, Barbier L, Caja Vivancos P*, Gainza
A, Garcia Gutierrez JJ, Mallabiabarrena Ormaechea G*, Marin H, Martin Playa P*, Melchor
Corcostegui |, Prieto Calvo M, Rodriguez Fraga A, Villalabeitia Ateca I* (Hospital
Universitario Cruces); De Andres Olabarria U, Duran Ballesteros M, Fernandez Pablos FJ,
Ibafez-Aguirre FJ, Sanz Larrainzar A, Ugarte-Sierra B* (Hospital Universitario De
Galdakao); De la Hoz Rodriguez A, Di Martino M*, Garcia Septiem J*, Martin-Perez E,
Mufioz de Nova JL (Hospital Universitario De La Princesa); Calvo Espino P*, Guillamot
Ruano P (Hospital Universitario De Méstoles); Colao Garcia L, Diaz Pérez D*, Esteban
Agusti E, Galindo Jara P, Gutierrez Samaniego M*, Hernandez Bartolome MA*, Serrano
Gonzalez J (Hospital Universitario De Torrején De Ardoz); Alonso Poza A, Diéguez B,
Garcia-Conde M, Hernandez-Garcia M, Losada M* (Hospital Universitario Del Sureste);
Chiesa-Estomba CM, Gonzalez Garcia JA, Larruscain E, Sistiaga-Suéarez JA* (Hospital
Universitario Donostia); Alvarez E, Chavarrias N, Frias L, Garcia Pineda V, Gegundez
Simoén A, Gortazar S, Gracia M, Guevara J, Hernandez Gutierrez A, Loayza A, Maria
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Supplementary Figure 1. Accrual of patients operated after previous SARS-CoV-2 infection between
February and May 2020



&0

40

| .
-
o I I

February March April May
Month of operation

Time from
SARS-CoV-2 infection

. Less than 2 weeks
2 1o 4 weeks
. Greater than 1 month

Patients

Timing from previous SARS-CoV-2 positive swab was defined as the weeks from notification of a positive nasopharyngeal swab (qRT-PcR) result.
For the purpose of analysis, this was divided into three groups: less than 2 weeks; 2 to 4 weeks; greater than 1 month. Within this study, we did not
collect whether a confirmatory repeat ‘negative’ SARS-CoV-2 swab test had been performed preoperatively.



Supplementary Figure 2. Propensity score matched model for factors associated with postoperative pulmonary complications.

Pulmonary Complications: OR (95% ClI, p-value)
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Data included from 112 patients with previous SARS-CoV-2 infection propensity score matched with 448 patients with no preoperative or perioperative SARS-CoV-2 infection. ASA=American Society of Anaesthesiologists. RCRI= Revised

Cardiac Risk Index. Please See Appendix for full definitions. Area under the Receiver Operating Characteristic curve for model: 0.88 (excellent discrimination).



Supplementary Table 1. Characteristics of patients with a previous positive SARS-CoV-2 test.

Less than 2 2to 4 Greater than
Factor Levels weeks weeks 4 weeks P-Value
N=27
<50 years 6 (22.2) 9 (15.0) 8 (22.9)
50-59 years 4 (14.8) 13 (21.7) 9 (25.7)
Age 60-69 years 5(18.5) 19 (31.7) 8 (22.9) 0.561
70-79 years 8 (29.6) 15 (25.0) 5(14.3)
>80 years 4 (14.8) 4 (6.7) 5(14.3)
s Female 20 (74.1) 38 (63.3) 19 (54.3) 0.277
ex .
Male 7 (25.9) 22 (36.7) 16 (45.7)
Grade 1-2 15 (57.7) 44 (73.3) 26 (74.3)
ASA Grade 0.285
Grade 3-5 11 (42.3) 16 (26.7) 9 (25.7)
o ) N No 21 (77.8) 50 (83.3) 31 (88.6)
Pre-existing respiratory condition 0.522
Yes 6 (22.2) 10 (16.7) 4 (11.4)
0 4 (14.8) 17 (28.8) 8 (22.9)
) S 1 15 (55.6) 29 (49.2) 24 (68.6)
Revised cardiac risk index 0.015
2 5(18.5) 13 (22.0) 3(8.6)
>/=3 3(11.1) 0 (0.0) 0 (0.0)
) Minor 1(3.8) 16 (27.6) 4 (11.4)
Operation grade 0.016
Major 25 (96.2) 42 (72.4) 31 (88.6)
Early disease 18 (66.7) 34 (57.6) 22 (64.7)
Cancer stage - 0.662
Advanced/nodal disease 9(33.3) 25 (42.4) 12 (35.3)
) COVID-19 free surgical pathway 7 (25.9) 14 (23.3) 10 (28.6)
Hospital type - 0.85
No defined pathway 20 (74.1) 46 (76.7) 25 (71.4)

COVID-19=Coronavirus disease 2019. ASA=American Society of Anaesthesiologists. See Appendix for full definitions. Percentages calculated as a
proportion of column total. Differences between groups tested with Chi? test for grouped data, with Fisher’s exact modification where required.




Supplementary Table 2. Characteristics of propensity score matched groups

Previ No previous or
revious perioperative
Factor Levels SA(I;QS—%:::)\;@ SARS-CoV-2 P-Value
9 diagnosis
<50 years 22 (19.6) 86 (19.2)
>80 years 13 (11.6) 60 (13.4)
Age 50-59 years 21 (18.8) 80 (17.9) 0.87
60-69 years 30 (26.8) 135 (30.1)
70-79 years 26 (23.2) 87 (19.4)
Female 72 (64.3) 286 (63.8)
Sex 1
Male 40 (35.7) 162 (36.2)
Grade 1-2 77 (68.8) 317 (70.8)
ASA Grade 0.764
Grade 3-5 35(31.2) 131 (29.2)
o ] - No 97 (86.6) 411 (91.7)
Pre-existing respiratory condition 0.136
Yes 15 (13.4) 37 (8.3)
0 27 (24.1) 101 (22.5)
1 61 (54.5) 258 (57.6)
Revised cardiac risk index 0.888
2 21 (18.8) 74 (16.5)
>/=3 3(2.7) 15(3.3)
) Minor 21 (18.8) 81 (18.1)
Operation grade 0.978
Major 91 (81.2) 367 (81.9)
Early disease 68 (60.7) 270 (60.3)
Cancer stage - 1
Advanced/nodal disease 44 (39.3) 178 (39.7)
Breast 16 (14.3) 63 (14.1)
Colorectal 37 (33.0) 162 (36.2)
Gynaecological 13 (11.6) 43 (9.6)
Head or neck 13 (11.6) 47 (10.5)
Hepatopancreatobilary 8 (7.1) 40 (8.9)
Cancer type 0.996
Intracranial 3(2.7) 12 (2.7)
Lung 5(4.5) 16 (3.6)
Oesophagogastric 8 (7.1) 36 (8.0)
Sarcoma 4 (3.6) 12 (2.7)
Urological 5(4.5) 17 (3.8)
COVID-19 free surgical pathway 30 (26.8) 100 (22.3)
Hospital type - 0.381
No defined pathway 82 (73.2) 348 (77.7)

112 patients with previous SARS-CoV-2 positive swab were matched to 448 with no previous and no perioperative SARS-CoV-2 infection (10 were missing
at least one matching variable). COVID-19=Coronavirus disease 2019. ASA=American Society of Anaesthesiologists. See Appendix for full definitions.
Percentages calculated as a proportion of column total. Differences between groups tested with Chi? test for grouped data, with Fisher’s exact modification
where required.



Appendix
Timing of SARS-CoV-2 testing

Previous SARS-CoV-2 infection was defined as a diagnosis of SARS-CoV-2 made with a
nasopharyngeal swab (qQRT-PcR) greater than 7 days before the date of surgery.

Timing from previous SARS-CoV-2 positive swab was defined as the weeks from notification
of a positive nasopharyngeal swab (QRT-PcR) result. For the purpose of analysis, this was
divided into three groups: less than 2 weeks; 3 to 4 weeks; greater than one month. Within
this study, we did not collect whether a repeat confirmatory ‘negative’ SARS-CoV-2 swab test
had been performed preoperatively.

Perioperative SARS-CoV-2 infection was defined as diagnosis of SARS-CoV-2 within the 7
days before surgery up to the 30th day after surgery, with the day of surgery as Day O.

Data variables

American Society of Anesthesiologists physical status classification (ASA) is a validated
system used to assess and communicate a patient’s pre-anaest hesia medical comorbidities.
The classification system alone does not predict the perioperative risks but can be used with
other factors (grade of surgery, ECOG performance status) to stratify risks of postoperative
complications. The following grades were defined in the study protocol: Grade 1: Healthy
person; Grade 2: Mild systemic disease; Grade 3: Severe systemic disease; Grade 4: Severe
systemic disease that is a constant threat to life; Grade 5: A moribund person who is not

expected to survive without the operation.

Pre-existing respiratory condition was defined pragmatically as a past medical history of
asthma, chronic obstructive pulmonary disease, and/or any other obstructive or restrictive

pulmonary disease diagnosed by a physician.

Revised Cardiac Risk Index (RCRI) represents a multifactorial approach to assessing the
cardiac risk of non-cardiac surgery. It was calculated as a composite of procedural risk
(intraperitoneal/intrathoracic versus other), history of ischemic heart disease, myocardial
infarction, congestive heart failure, cerebrovascular disease, diabetes mellitus, and/or chronic

kidney disease. This gave an attributable risk score from 0 (lowest risk) to 6 (highest risk).

Grade of surgery was categorised based on the Clinical Coding & Schedule Development

Group as either Minor (minor/intermediate) or Major (major/complex major).



To account for different tumour grading and staging systems across solid cancer types,
disease status was classified as early stage (organ confined, non-nodal, hon-metastatic, fully
resectable) or advanced stage (growth beyond organ, nodal, metastatic with curative intent,

debulking with life prolonging intent).

For each patient, the hospital status at the time of their operation was classified either
providing a COVID-19 free surgical pathway or no defined pathway. This provided a dynamic
assessment that could change if hospitals chose to establish a dedicated COVID-19 free
pathway. COVID-19 free surgical pathways were defined as complete segregation of
operating room, critical care, and inpatient ward areas for elective cancer surgery, away from
patients being treated for COVID-19. This included both hospital sites which were opened
during the pandemic specifically to provide COVID-19 free surgical care (e.g. independent
providers, or satellite hospitals) and major, acute hospital sites which treated COVID-19
patients during the study period but in completely separate areas of the hospital with no mixed
areas or staff working between areas. Hospitals where there was mixing of patients
undergoing treatment for COVID-19 and elective surgical patients in any operating theatre,
critical care, or inpatient ward areas were classified into the ‘no defined pathway group’. Where
hospitals had no defined pathway, but coincidentally were treating no COVID-19 patients in
their surgical pathway at the time of surgery, they were still classified as having ‘no defined

pathway’.
Outcome measures

The primary outcome measure was postoperative pulmonary complications defined as
pneumonia, acute respiratory distress syndrome or unexpected ventilation within 30-days of
surgery with the day of surgery as Day 0. The secondary outcome measure was mortality

within 30-days of surgery.

Postoperative pneumonia was defined as recommended by international consensus on
outcome measures for perioperative care, the US Centers for Disease Control (CDC)
definition of pneumonia was used within 30 days after surgery, modified to accommodate

limited availability of radiological facilities:

e [Fever (>38°C) with no other recognised cause
e Leucopaenia (white cell count <4x109 L-1) or leucocytosis (white cell count >12x109
L-1)

e For adults >70 years old, altered mental status with no other recognised cause;

AND at least two of the following:



e New onset of purulent sputum or change in character of sputum, or increased
respiratory secretions, or increased suctioning requirements

e New onset or worsening cough, or dyspnoea, or tachypnoea

e Rales, crackles or bronchial breath sounds

e \Waorsening gas exchange (hypoxaemia, increased oxygen requirement).

Wherever possible, the diagnosis was confirmed with a chest radiograph. The following

findings were considered to confirm pneumonia:

e New or progressive and persistent infiltrates
e Consolidation
e Cavitation

Unexpected post-operative ventilation was defined as either an episode of non-invasive
ventilation, invasive ventilation, or extracorporeal membrane oxygenation after initial

extubation following surgery, or unexpected failure to extubate following surgery.
Statistical analysis

The study was reported according to SAMPL (Statistical Analyses and Methods in the
Published Literature) guidelines. Non-parametric data were summarised with medians and
interquartile ranges and differences between groups were tested using the Mann-Whitney U
test. The x2 test was used for categorical data. Missing data were included in flowcharts and

summary tables, allowing denominators to remain consistent in calculations.

Propensity score matching (PSM) was conduct to explore differences in outcomes between
patients with previous SARS-CoV-2 infection and patients with no previous and no
perioperative SARS-CoV-2 infection. This involved building a binary logistic regression model
to derive predictors of 30-day postoperative pulmonary complications using a 3-step
approach. Firstly, propensity scores were developed by including age, sex, ASA grade,
operation grade, preoperative testing for SARS-CoV-2, ECOG performance score and
community SARS-CoV-2 risk in a binary logistic regression model. Secondly, this logistic
regression model was then combined with the PSMATCH2 command in Stata (Version 16.0;
Statacorp, College Station, TX) to calculate propensity scores representing the estimated
probability of 30-day postoperative pulmonary complications on each participant's
characteristics. Participants in previous SARS-CoV-2 infection were matched to participants
with no previous and no perioperative SARS-CoV-2 infection with the closest propensity score
on a ratio of 1:4 using a nearest-neighbour algorithm with no replacement, and matching was

restricted to within the common support region. Thirdly, to ensure that the matching was



effective, we checked the balance of covariates between groups after the matching process

(Supplementary Table 2).

Multivariable logistic regression was then used to explore the association between previous
SARS-CoV-2 infection and postoperative pulmonary complications, summarised using
adjusted odds ratios and 95% confidence intervals. Clinically plausible patient, disease,
operation and location specific factors were selected a priori for inclusion in adjusted analyses,
in order to identify independent predictors of postoperative pulmonary complications. Models
only included factors that occurred before the outcome of interest. Analyses were carried out
using the R Foundation Statistical Program version 3.1.1 (packages: finalfit, tidyverse).



