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Dear Editor

During the COVID-19 pandemic, multiple theories were proposed
based on the observation that countries with an ongoing national
Bacillus Calmette-Guérin (BCG) immunization programme had
lower SARS-CoV-2 case rates and COVID-19 mortality than coun-
tries that had stopped BCG vaccine administration. There was,
however, no evidence supporting or disputing this theory1,2.
Owing to the uncertainty on the role of BCG vaccine on the out-
comes of patients with perioperative SARS-CoV-2 infection, this
international study aimed to determine whether previous BCG

vaccination was associated with reduced postoperative pulmo-
nary complications (PPC) and 30-day mortality in patients under-
going surgery who developed SARS-CoV-2 infection.

This COVIDSurg study3–5 was an international prospective co-
hort study that included patients who had surgery between 1
February and 31 July 2020 and were diagnosed with SARS-CoV-2
within 7 days before or 30 days after surgery. The primary out-
come was the rate of 30-day PPC and the secondary outcome was
30-day postoperative mortality rate. These were compared in
patients with and without BCG vaccination. A logistic regression
model was used to find the odds of association. The full method-
ology is available in the Appendix S2.

This study included 2391 patients from 428 hospitals across 64
countries from February 2020 to July 2020. Overall, 1165 (48.9 per

cent) patients were male and 524 (21.9 per cent) were aged
70 years or older (Table S1). The BCG vaccine had been adminis-
tered to 1649 (69.0 per cent) patients, of whom 1518 (63.5 per
cent) had received it at least 15 years before surgery. Patients who
had received a BCG vaccination were younger than patients who
had not been vaccinated (70 years of age or older: 16 versus 35 per
cent (P< 0.001)), had lower ASA (grades III–V: 30 versus 51 per
cent (P< 0.001)), and were more likely to have surgery for benign
conditions (71 versus 60 per cent; P< 0.001). There were no signifi-
cant differences in the rates of emergency surgery, major surgery,
or timing of SARS-CoV-2 infection between the groups. Of the
2391 patients, 759 (31.7 per cent) developed PPC. The 30-day mor-
tality was 11.1 per cent (n¼ 265). Although rates of PPC were sig-
nificantly lower in patients who had previously been vaccinated
against BCG than those who did not (29 versus 38 per cent;
P< 0.001) (Table 1), this did not persist on adjusted analysis (odds
ratio (OR) 0.98, 95 per cent c.i. 0.79–1.22; P¼ 0.3) (Table 1). There
were no significant differences in 30-day mortality rates in previ-
ously BCG-vaccinated patients versus unvaccinated patients (10
versus 13 per cent; P¼ 0.062), which remained on adjusted analy-
sis (OR 1.25, 95 per cent c.i. 0.92–1.69; P¼ 0.156) (Table 1). Full
models are presented in Tables S2 and S3.

Stratified analysis performed by timing of vaccination demon-
strated that patients who were vaccinated 15 years previously or
longer were less likely than patients vaccinated less than 15 years

Table 1 Impact of BCG vaccination on postoperative pulmonary complications and 30-day mortality in patients with SARS-CoV-2
infection undergoing surgery

No. of patients (%) Unadjusted OR (95% c.i.) P Adjusted OR (95% c.i.) P

Pulmonary complications
No BCG 278 (37.5) REF REF
BCG 481 (29.2) 0.69 (0.57–0.83) 0.001 0.98 (0.79–1.22) 0.878

30-day mortality
No BCG 96 (12.9) REF REF
BCG 169 (10.2) 0.77 (0.59–1.01) 0.053 1.25 (0.92–1.69) 0.156

OR, odds ratio; BCG, Bacillus Calmette-Guérin; REF, referent.
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ago to be ASA grades III–V (30 versus 41 per cent; P¼ 0.033) and
were more likely to have surgery for benign disease (72 versus 57
per cent; P< 0.001) (Table S4). There were no significant differen-
ces in rates of postoperative pulmonary complications (29 versus
34 per cent; P¼ 0.208) or 30-day mortality (10 versus 14 per cent;
P¼ 0.221), on adjusted analysis (Tables S5 and S6).

There were important limitations to the present study. There
was a broad inclusion of patients from low-, middle-, and high-
income countries with varying pre- and postoperative procedures
and availability of resources such as a well-equipped ICU for the
management of the patient. Mortality and morbidity could have
been greatly impacted by this difference. Some countries had a
much higher prevalence and severity of disease, which could
have also influenced outcomes.

According to these findings, prior BCG vaccination does not
appear to protect SARS-CoV-2-infected patients against PPCs and
30-day mortality.
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(Hospital Universitario San José, Popayán, Colombia); Mihanovic
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Hervieux E, Clermidi P, Maisonneuve E, Aubry E, Thomin A,
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Germany); Meister P, Gallinat A, Paul A (University Hospital
Essen, Essen, Germany); Schnitzbauer AA, Thoenissen P, El
Youzouri H, Schreckenbach T, Nguyen TA (Frankfurt University
Hospital, Goethe University, Frankfurt, Germany); Eberbach H,
Bayer J, Erdle B, Sandkamp R (Medical Center – Albert-Ludwigs-
University of Freiburg, Faculty of Medicine, Germany); Nitschke
C, Izbicki J, Uzunoglu FG, Koenig D, Gosau M, Böttcher A, Heuer A,
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Banky B (Szent Borbála Kórház, Hungary); Kembuan G, Pajan H,
Islam AA (Rsud Wahidin Sudirohusodo, Indonesia); Rahim F
(Baghaei Hospital, Iran); Safari H (Golestan Hospital & Ahvaz
Jundishapur University of Medical Sciences, Iran); Mozafari M,
Brouki Milan P, Tizmaghz A, Rezaei Tavirani M (Firoozabadi
Hospital, Iran); Ahmed A (Baghdad Medical City, Iraq); Hussein R
(Zafaraniyah General Hospital, Iraq); Fleming C, O’Brien S, Kayyal
MY, Daly A, Killeen S, Corrigan M (Cork University Hospital,
Ireland); De Marchi J, Hill A, Farrell T, Davis NF, Kearney D,
Nelson T (Beaumont Hospital, Ireland); Maguire PJ, Barry C,
Farrell R, Smith LA, Mohan HM, Mehigan BJ, Mccormick P, Larkin
JO, Fahey BA, Rogers A, Donlon N, O’Sullivan H, Nugent T,
Reynolds JV, Donohue C, Shokuhi P, Ravi N, Fitzgerald C, Lennon
P, Timon C, Kinsella J, Smith J, Boyle T, Alazawi D, Connolly E,
Butt W, Croghan SM, Manecksha RP (St. James’s Hospital,
Ireland); Fearon N, Winter D, Heneghan H, Maguire D, Gallagher
T, Conlon K, Kennedy N, Martin S, Kennelly R, Hanly A, Ng KC,
Fagan J, Geary E, Cullinane C, Hanly A, Carrington E, Geraghty J,
McDermott E, Pritchard R, McPartland D, Boland M, Stafford A,
Maguire D, Geoghegan J (St Vincent’s University Hospital,
Ireland); Elliott JA, Ridgway PF, Gillis AE, Bass GA, Neary PC,
O’Riordan JM, Kavanagh DO, Reynolds IS, Conlon K, Joyce DP,
Boyle E, Egan B, Whelan M, Elkady R, Tierney S, Connelly TM,
Earley H, Umair M, O’Connell C, Manecksha RP, Thomas AZ, Rice
D, Madden A, Bashir Y, Creavin B (Tallaght Hospital, Ireland);
Cullivan O, Owens P, Canas-Martinez A, Murphy C, Pickett L,
Murphy B, Mastrosimone A, Beddy D, Arumugasamy M, Allen M,
Aremu M (Connolly Hospital Blanchardstown, Ireland); McCarthy
C, O’Connor C, O’Connor DB, Kent E, Malone F, Geary M (Rotunda
Hospital, Ireland); McKevitt KL, Lowery AJ, Ryan ÉJ, Aherne TM,
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Chiozza M, Anania G, Urbani A, Koleva Radica M, Carcoforo P,
Portinari M, Sibilla M (Azienda Ospedaliero Universitaria
Sant’Anna, Italy); 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, Italy); Agostini C, Alemanno G, Bartolini I, Bergamini C,
Bruscino A, Checcucci C, De Vincenti R, Di Bella A, Fambrini M,
Fortuna L, Maltinti G, Muiesan P, Petraglia F, Prosperi P, Ringressi
MN, Risaliti M, Sorbi F, Taddei A (Azienda Ospedaliera
Universitaria Careggi, Italy); Lizzi V, Vovola F, Arminio A, Cotoia
A, Sarni AL (Ospedali Riuniti Azienda Ospedaliera Universitaria
Foggia, Italy); Familiari P, D’Andrea G, Picotti V, Bàmbina F
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MI (Amsterdam UMC VUMV, Netherlands); Gans S, Van
Duijvendijk P, Herklots T, De Hoop T, De Graaff MR, Sloothaak D,
Bolster-van Eenennaam M, Baaij J, Klinkenbijl JHG (Gelre zieken-
huis, Apeldoorn, Netherlands); Van Eekeren R, Spillenaar Bilgen
EJ (Rijnstate, Arnhem, Netherlands); Van der Burg SW, Harlaar
NJ, Jonker FHW (Rode Kruis Ziekenhuis, Beverwijk, Netherlands);
Vermaas M, Voigt KR (Ijsselland Ziekenhuis, Capelle aan den
Ijssel, Netherlands); Nellensteijn D, Bensi EAB, (Curacao Medical
Center, Willemstad, Curaçao, Curaçao, Netherlands); Posma-
Bouman L (Slingeland Ziekenhuis, Netherlands); Van Sambeek M,
Holscher M (Catharina Ziekenhuis, Eindhoven, Netherlands); Van
den den Broek WT (St. Anna Ziekenhuis, Geldrop , Netherlands);
HKruijff S, De Vries JPPM, Steinkamp PJ, Jonker PKC, Van der Plas
WY, Bierman W, Janssen Y (University Medical Center Groningen,
Netherlands); Franken J, Oosterling S (Spaarne Gasthuis,
Netherlands); Boerma EG, Schweitzer D, Keulen MHF, Ketting S
(Zuyderland MC, Sittard/Heerlen, Netherlands); Wegdam JA,
Vries Reilingh TS de, Schipper E, Teeuwen PHE (Elkerliek
Ziekenhuis, Helmond, Netherlands); Hendriks ER, Van Geloven
AAW (Tergooi Hospital, Hilversum, Netherlands); Emous M,
Poelstra R, Teunissen M (Medisch Centrum Leeuwarden,
Leeuwarden, Netherlands); Gerritsen SL, Boerma D, (st. Antonius
Ziekenhuis, Nieuwegein, Netherlands); De Reuver PR,
Thunnissen F, Vermeulen BAM, Groen A, (Radboud Universitair
Medisch Centrum, Nijmegen, Netherlands); Van Ginhoven TM,
Viëtor CL, van der Oest MJW (Erasmus Medisch Centrum,
Rotterdam, Netherlands); Vriens PWHE, Houwen T, J
Heisterkamp (Elisabeth TweeSteden Ziekenhuis, Tilburg,
Netherlands); van Petersen AS, van der Meij W, Stevens CT
(Bernhoven, Uden, Netherlands); Pronk A, Bakker WJ
(Diakonessenhuis, Utrecht, Netherlands); Richir MC, Vriens MR,
Filipe MD, (University Medical Center Utrecht, Utrecht,
Netherlands); Uittenbogaart M, Leclercq WKG, Sijmons JML,
Vancoillie PJ (Maxima Medical Center, Netherlands); Konsten J,
Van Heinsbergen M (VieCuri Medisch Centrum, Netherlands);
Dekker NAM, den Boer FC (Zaans Medisch Centrum, Zaandam,
Netherlands); Akinmade A, Adeyeye A, Enoch E, Fayose S (Afe
Babalola University Multi-System Hospital, Nigeria); Okunlola AI,
Adeniyi AA, Adeyemo OT, Adebara IO, Bakare A, Babalola OF,
Abiyere OH, Banjo OO (Federal Teaching Hospital, Ido Ekiti,
Nigeria); Olori S, Akaba OG, Agida ET, Abdullahi IH (University of
Abuja Teaching Hospital, Nigeria); Egbuchulem IK, Olulana D,
Lawal TA, Ogundoyin O, Oyelakin OA, Nwaorgu OG, Sule SO
(University College Hospital, Nigeria); Makwe CC, Afolabi BB,
Seyi-Olajide JO, Ademuyiwa AO, Bode CO, Atoyebi O, Elebute OA,
Okunowo AA (Lagos University Teaching Hospital, Nigeria);
Williams OM, Eke NG, Oshodi OA, Faboya OM, Adeniran AS,
Omisanjo OA, Oshodi YA, Ogunyemi AA, Atobatele KM (Lagos
State University Teaching Hospital, Nigeria); Adeyeye A, Aremu I,
Olasehinde O, Abdur-Rahman L, Bello J, Popoola A, Sayomi TO,
Raji HO, Adeleke N, Lawal B, Habeeb O, Agodirin O (University of
Ilorin Teaching Hospital, Nigeria); Tolani MA, Sholadoye TT,
Nwabuoku SE, Abubakar M (Ahmadu Bello University Teaching
Hospital, Nigeria); Risteski T, Cvetanovska Naunova V, Jovcheski
L, Lazova E (University Clinic for Pediatric Surgery, North
Macedonia); Agledahl I (Hammerfest Hospital, Norway); Breuer
RG (Soerlandet Hospital Kristiansand, Kristiansand, Norway);
Massoud J (Khoula Hospital, Oman); Waqar SH, Rashid I, Ayubi A
(Pakistan Institute of Medical Sciences, Pakistan); Bhatti ABH
(Shifa International Hospital, Pakistan); Younis MU (Jinnah post

graduate medical center, Karachi, Pakistan); Ghouri A, Ayub B,
Sayyed RH (Patel Hospital, Pakistan); Saleem A, Turk K, Alvi A,
Abassy J, Khan S, Arshad M, Ahmed K, Siddiqui T, Pirzada A (Aga
Khan University, Pakistan); Kerawala AA, Jamal A (Cancer
Foundation Hospital, Pakistan); Rai L, Nafees Ahmed R, Memon
AS (Dr Ruth K.m. Pfau Civil Hospital, Pakistan); Qureshi AU,
Ayyaz M, Umar M, Butt U, Kashif M, Khan WH, Waris Farooka M,
Wasim T (Services Hospital Lahore, Pakistan); Talat N,Tahir W,
Naseem J (The Children’s Hospital & The Institute of Child Health
Lahore, Lahore, Pakistan); Akbar A, Afroze S, Ali L,Sultan A, Ali
HB (Doctors Hospital, Pakistan); Janjua MH, Janjua A, Asghar S,
Farooq MS, Sarwar MZ, Naqi SA, Gondal KM (King Edward
Medical University, Mayo Hospital, Lahore, Pakistan); Bukhari SI
(Lady Reading Hospital, Pakistan); Tariq M (North West General
Hospital and Research Centre, Pakistan); Javed S, Yaqoob E,
Ashraf M, Mahmood U, Raja Shabbir K (Holy Family Hospital,
Pakistan); Abukhalaf SA, Amro A (Palestine Medical Complex,
Palestine); Cabada Lee JM (Complejo Hospitalario Caja Seguro
Social, Panama); Aguilar A (Hospital De Especialidades
Pediatricas Css, Panama); Rodriguez E (Hospital Santo Tomas,
Panama); Castillo K (Hospital Irma De Lourdes Tzanetatos CSS,
Panama); Cukier M, Rodriguez-Zentner H, Arrue E (Pacifica Salud
Hospital, Panama); Isaacs Beron R (Hospital Regional Rafael
Hernandez Css, Panama); Rodrı́guez Gonzalez A (Hospital de
Clı́nicas, II Cátedra de Clı́nica Quirúrgica, Universidad Nacional
de Asunción, Asuncion, Paraguay); Panduro-Correa V, Cornelio
DK (Hospital Hermilio Valdizan Medrano, Peru); Otiniano
Alvarado CE, Caballero Sarabia VD (Arzobispo Loayza National
Hospital, Peru); Vasquez-Ojeda XP, Lizzetti-Mendoza G, Niquen-
Jimenez M, Shu-Yip SB, León Palacios JL, Borda-Luque G
(Cayetano Heredia National Hospital, Peru); Zegarra SA, Huamán
Egoávil E, Suazo Carmelo C (Guillermo Almenara National
Hospital, Peru); Castro de la Mata R, Rivas D, Targarona J (Clı́nica
Delgado Auna, Peru); Trujillo Y, Olivera Villanueva M (Hospital
Nacional Daniel Alcides Carrión, Peru); Lahoud-Velaochaga A,
Cabillas K, Casta~neda W, Colina Casas J (Hospital Nacional Sergio
E. Bernales, Lima, Peru); Betalleluz Pallardel J, Camacho Zacarı́as
F, Vélez Segura E, Cruz Condori DL (Hospital De Emergencias Jose
Casimiro Ulloa, Peru); Huamán E (Hospital Guillermo Kaelin de la
Fuente, Lima, Peru); Ugarte Oscco R, Vergel Cabrera C, Huamán
Egoávil E (Hospital Emergencia Ate Vitarte, Lima, Peru); Carpio
Colmenares YT, Garcı́a Barrionuevo LA, Cárdenas Ruiz de Castilla
D, Mansilla Doria P, Li Valencia MR (Clı́nica El Golf - Sanna, Peru);
Salazar A, Sarmiento A, Dı́az C, Morales E, Ore E, Zegarra H,
Siccha J, Guardia M, Sandoval M, Mendiola GC, Mimbela M
(Hospital Santa Rosa De Lima, Peru); Diaz-Ruiz R, Zeta LA,
Cordova-Calle E, (Hospital Regional de Piura, Jose Cayetano
Heredia , Peru); Nu~nez HM (Hospital II-2 Tarapoto, Tarapoto,
Peru); Ortiz-Argomedo MR (Hospital Belén de Trujillo, Trujillo, La
Libertad, Peru); Caballero-Alvarado J, Salazar-Tantaleán A,
Espinoza-Llerena R (Hospital Regional Docente de Trujillo,
Trujillo, Peru); Aliaga-Ramos M (Hospital Alberto Hurtado
Abadia, La Oroya - Yauli, Peru); Asodisen O, Jabagat E, Tedoy CM
(Cebu City Medical Center, Cebu City, Philippines); Ramos RA,
Lopez MPJ, Violago KLE, Aram R (Ospital Ng Makati, Philippines);
Carlos Santos P, Filarca RFCarlos A, Santos P, Filarca RL (Medical
Center Manila-ManilaMed, Manila, Philippines); Domingo EJ, Khu
KJO, Lapitan MC, Sacdalan MDP, Kho MJN, Baticulon RE, Bravo
SLR (Philippine General Hospital, University of The Philippines
Manila, Philippines); Cueto, MAC, Ramos, CL, Fuentes, JR (José R.
Reyes Memorial Medical Center, Manila, Philippines); Sadian H,
Gumarao A, Barraquio A, Cruz EM, Gonzales AD (Pasig City
General Hospital, Philippines); Reyes JAS, Salud JA, Tancinco EG,
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Chiu JA, Carballo MI (Cardinal Santos Medical Center,
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Medical College, Poland); Borges F, Matos Costa P, Henriques S,
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Valente da Costa A, Andrade R, Martins R,Guimar~aes A, Guerreiro
P, Ruivo A, Camacho C, Duque M, Santos E, Breda D, Oliveira JM,
De Oliveira Lopez AL, Garrido S, Colino M, De Barros J, Correia S,
Rodrigues M (Centro Hospitalar E Universitário De Coimbra,
Portugal); Cardoso P, Martins R, Teixeira J, Soares AP, Morais H,
Pereira R, Revez T, Manso MI, Domingues JC, Henriques P, Ribeiro
R, Ribeiro VI, Cardoso N, Sousa S, Martins dos Santos G (Centro
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Carvalho L, Osório C, Antunes J, Lourenço S, Balau P, Godinho M,
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da Feira, Portugal); Silva N, Kam da Silva Andrade A, Pereira
Rodrigues A, Borges N, Correia J, Vieira I, Ribeiro T, Catarino J,
Correia R, Pais F, Carreira Garcia R, Bento R, Cardoso J, Luis M,
Santos E, Henriques J, Patena Forte J, Maciel J, Pinheiro Santos J,
Silva M, Silva TP, Branquinho A (Centro Hospitalar Universitário
Lisboa Central, Portugal); Caiado A (Instituto Português De
Oncologia De Lisboa Francisco Gentil, Portugal); Miranda P,
Garrido R, Peralta Ferreira M, Ascens~ao J, Costeira B, Cunha C, Rio
Rodrigues L, Sousa Fernandes M, Azevedo P, Ribeiro J, Lourenço I,
Gomes H, Mendinhos G, Nobre Pinto A (Hospital Beatriz Angelo,
Portugal); Ribeiro A, Gil CG, Lima-da-Silva C, Pereira C, Tavares F,
Ferraz I, Almeida JI, Marialva J, Lopes L, Costa MJMA, Nunes-
Coelho M, Teixeira MJ, Machado N, Alfonso JP, Saraiva P, Silva RL,
Santos R, Almeida-Reis R, Correia-de-Sá T, Fernandes V,
Almeida-Pinto J, Gonçalves JP (Centro Hospitalar do Tâmega e
Sousa, Portugal); Santos-Sousa H, Cavaleiro S, Leite-Moreira AM,
Pereira A, Pereira-Neves A, Faria CS, Monteiro JM, Nogueiro J,
Sampaio-Alves M, Magalh~aes Maia M, Vieira P, Pina-Vaz T,
Jácome F, Devezas V, Almeida A, Silveira H, Vaz S, Castanheira
Rodrigues S (Centro Hospitalar E Universitário De S~ao Jo~ao,
Portugal); Costa Santos D, Grilo JV, Abreu da Silva A, Claro M,
Deus AC (Hospital Do Litoral Alentejano, Portugal); Branquinho R
(Centro Hospitalar Medio Tejo, Portugal); Santos PMDD, Patrı́cio
B, Vieira Paiva Lopes AC (Hospital De Torres Vedras - Centro
Hospitalar Do Oeste, Portugal); Mendes JM, Carvalho MF, Oliveira
CM (Centro Hospitalar do Médio Ave, Portugal); Tojal A, Pinto J
(Centro Hospitalar Tondela-Viseu, Portugal); Abutaka A, Zarour
A, Abdelkareem M, Ali SM, Al Tarakji M, Alfkey R, Mukhtar K,
Wani IR, Singh R, Ahmed K, Bouchiba N, Mahdi H, Abdelaziem
Mustafa S, Al Ansari A (Hamad General Hospital, Qatar);
Drasovean R, Caziuc A (Clinica Chirurgie I, Spitalul Clinic
Judetean de Urgenta, Cluj-Napoca, Romania); Galliamov E,
Agapov M, Kakotkin V, Semina E, Kubyshkin V, Kamalov A
(Moscow Research and Educational Center, Lomonosov Moscow
State University, Russian Federation); Efetov SK, Kochetkov VS,
Garmanova T, Tsarkov P, Tulina I, Rodimov S, Markaryan D,
Kazachenko E (Clinic of Coloproctology and Minimally Invasive
Surgery, Sechenov Medical State University, Moscow, Russian
Federation); Yanishev A, Abelevich A, Bazaev A, Kokobelyan A,
Zarubenko P (Privolzhsky Research Medical University, Nizhny
Novgorod Regional Clinical Hospital, Russian Federation);
Zakharenko A, Novikova A (Pavlov First State Medical University
of St. Petersburg, Russian Federation); Kim G, Shmatov D,

Stoliarov M, Kamenskikh M (Saint Petersburg State University
Hospital, Saint Petersburg, Russian Federation); Nambi G
(University Hospital, Saudi Arabia); Almulhim AS, Madkhali T,
Alzouhir A, Alissa A (King Fahad Hospital Hofuf, Saudi Arabia);
Alameer E, Badedi M, Alnami AQ, Darraj H (Jazan University -
King Fahd Central Hospital - Sabia General Hospital - Baish
General Hospital, Saudi Arabia); Alkhuzaie A, Khadwardi F,
Abualjadayel M, Tashkandi W (King Abdulaziz Hospital and
Oncology Center, Saudi Arabia); Farsi A, Malibary N, Trabulsi N,
Farsi S (King Abdulaziz University Hospital, Saudi Arabia); Said
bayazeed A, Nasser M, Siddiqui MS, Al Awwad S (King Fahad
General Hospital, Saudi Arabia); Alshahrani M, Alsharif F, Fahmi
MW (Aseer Central Hospital, Saudi Arabia); Gudal A, Alasmari A,
Alqahtani S (King Abdullah Medical Complex - Jeddah, Saudi
Arabia); Majrashi S, Mashat A, Al Raddadi R (East Jeddah General
Hospital, Saudi Arabia); Alharbi A, Nasser Y, Hamayel H, Alhojaili
A, Aljohani R (King Fahad General Hospital, Saudi Arabia); Sogair
O (Ohud Hospital, Saudi Arabia); Alfarhan O, Alzahrani A,
Alzomaili B, Tashkandi W (Hera General Hospital, Saudi Arabia);
A Azab M (King Abdullah Medical City Makkah, Saudi Arabia);
Alotaibi M, Maashi A, Zowgar A, Alsakkaf M (King Faisal Hospital,
Saudi Arabia); Alnemary M, Khayat S, Felmban S, Almhmadi A
(Alnoor Specialist Hospital, Saudi Arabia); Alqannas M, Cortés
Guiral D, Alyami M, Elawad A (King Khalid Hospital, Najran,
Saudi Arabia); Alhefdhi A, Alresaini F, Kurdi W, Tulbah M,
Aldakheel M, Alsahan N, Koussayer S, Elsheikh H, Al-qattan M,
Alshanafey S, Rafique A, Mahabbat N, Saeed B (King Faisal
Specialist Hospital, Saudi Arabia); Al-Kharashi E, Alsowaina K,
Arab N, Aljaber F, Al Hasan I, Alghamdi A, Badahdah F, Alghuliga
A, Abdulfattah F, Alanazi F, Albaqami F, Alsuhaibani A (Prince
Sultan Military Medical City, Saudi Arabia); AlFakhri A, Alqasem
S, Alajaji N (King Fahad Medical City, Saudi Arabia); Nouh T, Bin
Nasser A, Alowais J, Alburakan A, Alamri O, Albdah A, Alawi K,
Alshalhoub M (King Saud University, Saudi Arabia); ElSanhoury
K, Almofarreh A, Ibrahim S, Elshafie H, Osman I, Guzman T,
Mutair H, Siddiqui A, Chowdhury S, Alghamdi R, Almutrafi S,
Alfaifi J, D’Souza J, Alshitwi A, Alkreedees N, Alramadhan M,
Alshehri M (King Saud Medical City, Saudi Arabia); Alzahrani A,
Alobaysi S, Badr H, Alshahrani A (Security Forces Hospital, Saudi
Arabia); Alshehri A, Alrashed M, Altahan T, Alsabahi T,
Alhossaini R, Sbaih M (Prince Mohammed Bin Abdulaziz Hospital,
Saudi Arabia); Alalawi Y, Alnwijy K, Al Ayed A (King Salman
Armed Forces Hospital, Tabouk, Saudi Arabia); Ghedan S,
Alharthi R, Awad S, I Sharara M, Abdelrhman S, Althobaiti W
(King Faisal Medical Complex, Saudi Arabia); Srbinovic L, Perovic
M, Mikovic Z, Nikolic B, Vasiljevic M, Pazin V, Mandic Markovic V,
Dimitrijevic D, Zecevic N (Clinic for Gynecology and Obstetrics
Narodni Front, Serbia); Gregoric P, Micic D, Loncar Z, Doklestic K,
Ivancevic N (Clinic for Emergency Surgery, Emergency Center,
Clinical Center of Serbia, Serbia); Djukic V, Stojakov D, Ilic R,
Savic P, Pijanovic N, Milanovic M, Radosavljevic M, Dejanovic T,
Kostic M, Paskas J, Bojic S, Stevanovic P, Djuric M (KBC Dr Dragisa
Misovic-Dedinje, Serbia); Kadija M, Tulic G, Glisovic Jovanovic I
(Clinic for Orthopaedic Surgery and Traumatology, Clinical
Center of Serbia, Belgrade, Serbia); Lieske B (National University
Hospital, Singapore, Singapore); Kayombo E, Kruger I, De Kock M,
Malan A, Ferreira C, Du Preez H, Mulder W, Noel C, Le Grange S,
Lusawana O (Universitas Academic Hospital Complex, South
Africa); Kies C, Steyn E, Janson J, Buitendag JJP, Chu K, Mihalik M,
Nel R, Naidoo S (Tygerberg Hospital, South Africa); Kloppers C,
Nel D, Jonas E, Pickard H, Bernon M, Almgla N, Rayamajhi S,
Mugla W (Groote Schuur Hospital, South Africa); Carapinha C
(Netcare Clinton Hospital, Johannesburg, South Africa); Hyman
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GY, Fourtounas M, Moore R (Chris Hani Baragwanath Academic
Hospital, South Africa); Sánchez Mozo A (Complejo Hospitalario
Universitario De Albacete, Spain); Aguado Lopez H (Hellin
Hospital, Spain); Zárate Pinedo A (Hospital Germans Trias i Pujol,
Badalona, Spain); Jimenez Toscano M, Alonso de la Fuente N,
Mancebo G, Cecchini L, Munarriz M, Cazador Labat M, López
Campillo A, Martorell P, Espinosa CA (Hospital Del Mar, Spain);
Caja Vivancos P, Villalabeitia Ateca I, Prieto Calvo M, Marı́n H,
Martin Playa P, Gainza A, Aragon Achig EJ, Rodriguez Fraga A,
Melchor Corcóstegui I, Mallabiabarrena Ormaechea G, Garcia
Gutierrez JJ, Barbier L, Pesántez Peralta MA, Jiménez Jiménez M,
Municio Martı́n JA, Gómez Suárez J, Garcı́a Operé G, Pascua
Gómez LA, O~nate Aguirre M (Hospital Universitario Cruces,
Spain); Fernandez-Colorado A, De la Rosa-Estadella M, Gasulla-
Rodriguez A, Serrano-Martin M, Peig-Font A, Junca-Marti S,
Juarez-Pomes M, Garrido-Ondono S, Blasco-Torres L, Molina-
Corbacho M, Maldonado-Sotoca Y, Gasset-Teixidor A, Blasco-
Moreu J (Corporació Sanitària Parc Taulı́, Spain); Gomez
Fernandez L, Cayetano Paniagua L (Consorci Sanitari De
Terrassa, Spain); Izquierdo O, Ventura D, Castellanos J (Parc
Sanitari Sant Joan de Déu, Sant Boi de Llobregat, Barcelona,
Spain); Ballester Vazquez E, Sanchez Lopez A, Balague Ponz C,
Targarona Soler EM, Sanchez Cabús S, Molina Santos V, Gonzalez
Lopez JA, Medrano Caviedes R, Moral Duarte A (Hospital De La
Santa Creu I Sant Pau, Spain); Espin-Basany E, Pellino G, Blanco-
Colino R (Vall D’hebron University Hospital, Spain); Turrado-
Rodriguez V, Lacy AM, de Lacy FB, Morales X, Carreras-Casta~ner
A, Torner P, Jornet-Gibert M, Balaguer-Castro M, Renau-Cerrillo
M, Camacho-Carrasco P, Vives-Barquiel M, Campuzano-Bitterling
B, Gracia I, Pujol-Muncunill R (Hospital Clı́nic de Barcelona,
Spain); Martin-Sole O, Rubio-Palau J, Tarrado X, Garcia-Aparicio
L, De Haro Jorge I, Martin A, Rojas-Ticona J, Perez-Bertolez S,
Cuesta Argos M, Capdevila Vilaro B, Coronas Soucheiron M, Riba
Martinez M, Saura Garcia L, Prat Ortells J, Bejarano Serrano M,
Parri P, Massaguer C, Vicario F, Palazon Bellver P, Moraleda
Gudayol I (Hospital Sant Joan de Deu de Barcelona, Spain); Lara
A, Escobar D, Arrieta M, Garcia de cortazar U, Villamor Garcia I
(Hospital Universitario De Basurto, Spain); Landaluce-olavarria A,
Gonzalez De miguel M, Fernández Gómez Cruzado L, Bego~na E,
Lecumberri D (Hospital Urduliz, Spain); Acosta Mérida MA, Yepes
Cano AF (Hospital Universitario De Gran Canaria Doctor Negrı́n,
Spain); Estaire Gómez M, Padilla-Valverde D, Sánchez-Garcı́a S,
Sanchez-Pelaez D, Jimenez Higuera E, Picón Rodrı́guez R,
Fernández Camu~nas À, Martı́nez-Pinedo C, Garcia Santos EP,
Mu~noz-Atienza V, Moreno Pérez A, López de la Manzanara Cano
CA (Hospital General Universitario De Ciudad Real, Spain);
Ugarte-Sierra B, Ibá~nez-Aguirre FJ, De Andres Olabarria U,
Fernández Pablos FJ, Durán Ballesteros M, Sanz Larrainzar A
(Hospital Universitario De Galdakao, Spain); Jiménez Carneros V,
Valle Rubio A, Alonso-Lamberti L, Salazar A, Garcı́a-Quijada J,
Leon R, Rodriguez JL, Jimenez Miramón J, Jover JM, Martı́n
Salamanca MB, Assaf M, Pérez Simón V, Landeo Agüero SA,
Baeza Pintado N, Huertas Fernandez MA, Carabias A (Getafe
University Hospital, Spain); Sosa MV, Lora-Cumplido P, Lanuza L
(Hospital de Cabue~nes, Spain); Galipienso Eri M, Garcia
Montesino JD, Dellonder Frigolé J, Noriego Mu~noz D (Hospital
Universitari De Girona Dr. Josep Trueta, Spain); Navarro-Sánchez
A (Complejo Hospitalario Universitario Insular-Materno Infantil
de Gran Canaria, Spain); Enjuto D, Perez Gonzalez M, Dı́az Pe~na P,
Gonzalez J, Marqueta De Salas M, Martinez Pascual P, Rodrı́guez
Gómez L, Garcés Garcı́a R, Ramos Bonilla A, Herrera-Merino N,
Fernández Bernabé P, Cagigal Ortega EP, Hernández I, Garcı́a de
Castro Rubio E, Cervera I (Severo Ochoa University Hospital,

Spain); Sánchez-Guillén L, Fernández-Candela A, Curtis-Martı́nez
C, Soler-Silva Á, Oller Á, Triguero-Cánovas D, Bosch-Ramı́rez M,
Lillo C, Lario S, Arroyo A (Universidad Miguel Hernández, Elche,
Alicante, Spain); Espino Segura-Illa M, Sánchez Aniceto G,
Casta~no-Leon AM, Jimenez-Roldan L, Delgado Fernandez J, Pérez
Nú~nez A, Lagares A, Garcia Perez D, Santas M, Paredes I, Esteban
Sinovas O, Moreno-Gomez L, Rubio E, Vega V, Vivas Lopez A,
Labalde Martinez M, Garcı́a Villar O, Pelaéz Torres PM, Garcia -
Borda J, Ferrero Herrero E, Gomez P, Eiriz Fernandez C, Ojeda-
Thies C, Pardo Garcia JM (12 De Octubre University Hospital,
Spain); Di Martino M, De la Hoz Rodriguez A, Garcı́a Septiem J,
Maqueda González R, Delgado Búrdalo L, Correa Bonito A,
Martin-Perez E (Hospital Universitario De La Princesa, Spain);
Garcı́a Villayzán JE, Albi Martin B (Fundación Jimenez Diaz
University Hospital, Spain); Lozano Lominchar P, Martin L,
Fernadez M, Rey-Valcarcel C, Tousidonis M, Martin-Albo
Caballero L, Lowy A, Alonso Ortu~no P, Ayuso Herrera E, Ca~no
Velasco J, Aragon-Chamizo J, Perez Diaz MD, Mateo-Sierra O,
Quintana-Villamandos B, Barrio JM, Fanjul M, Sanchez- Perez C,
Fernandez ML, Hernandez-Kakauridze S, Rio J (Hospital General
Universitario Gregorio Mara~nón, Spain); Dı́az Pérez D, Serrano
González J, Colao Garcı́a L, Gutierrez Samaniego M, Hernandez
Bartolome MA, Galindo Jara P, Esteban Agustı́ E (Hospital
Universitario De Torrejón De Ardoz, Spain); Ripollés-Melchor J,
Abad-Motos A, Abad-Gurumeta A, Martı́nez-Hurtado E, Ruiz-
Escobar A (Infanta Leonor University Hospital, Spain); Brogly N,
Guasch E, Hernandez Gutierrez A, Bartha Rasero JL, Perez Y,
Garcia-Pineda V, Gracia M, Siegrist Ridruejo J, Diestro MD,
Sanchez-Mendez JI, Marti C, Melendez M, Moreno-Palacios E,
Loayza A, Frias L, Zapardiel I, Rubio-Perez I, Prieto Nieto MI,
Guevara J, Gegundez Simon A, GortazarS, Chavarrias N, Alvarez
E, Saavedra J, Ramos-Martin P, Urbieta A, Gomez Rivas J, Toribio-
Vázquez C, Yebes A (Hospital Universitario La Paz, Spain);
Hernández-Garcı́a M, Losada M, Diéguez B, Garcı́a-Conde M,
Alonso Poza A (Hospital Universitario Del Sureste, Spain);
Marquez L, Becerra R, Martin M, Jorgensen T (Hospital Central De
La Cruz Roja San Jose Y Santa Adela, Spain); Muguerza JM,
Dziakova J, Sánchez del Pueblo C, Saez Carlin P, Camarero E,
Picazo S, Pizarro MJ, Avellana R, Catalán V, Lopez Anto~nanzas L,
Cano O, Anula R, Sanz Lopez R, Sanz Ortega G, Garcia Alonso M,
Torres AJ, Martin Antona E,Garcia Botella S (Hospital Clı́nico San
Carlos De Madrid, Spain); Ramos D, Barranquero AG, Oca~na J,
Nú~nez J, Cerro Zaballos C (Hospital Universitario Ramón Y Cajal,
Spain); Crego-Vita D, Huecas-Martinez M (Hospital Central De La
Defensa Gomez Ulla, Madrid, Spain); Diez Alonso M, Mendoza-
Moreno F, Vera Mansilla C, Ovejero Merino E, Hernandez P,
Blazquez Martin A, Ruiz Grande F, Morales Palacios N, Garcia-
Loarte Gomez E, Garca Rico E (Hospital Universitario Principe De
Asturias, Spain); Minaya-Bravo AM, San Miguel Méndez C, Galvan
Pérez A, Gonzalez-Gonzalez E, Robin Valle de Lersundi A,
Calcerrada Alises E, Garcı́a-Ure~na MA, Cruz Cidoncha A (Hospital
Del Henares. Universidad Francisco de Vitoria. , Spain); Troncoso
Pereira P, Alcaide Matas F, Garcı́a Pérez JM (Hospital Mateu Orfila,
Spain); Mu~noz Vives JM, Osorio A, Gómez Dı́az CJ, Guariglia CA,
Soto Montesinos C, Sanchon L, Xicola Martı́nez M, Guàrdia N,
Collera P, Diaz Del Gobbo R, Sanchez Jimenez R, Farre Font R,
Flores Clotet R (Fundació Althaia - Xarxa Assistencial
Universitària de Manresa, Spain); Calvo Espino P, Guillamot
Ruano P (Hospital Universitario De Móstoles, Spain); Rey-Biel J,
Pingarrón-Martin L, Ruiz Martin I and Moliner Sanchez C (Rey
Juan Carlos University Hospital, Spain); Carrasco-Prats M,
Giménez-Francés C, Ruiz-Marı́n M, Fernández-López AJ, Garcı́a-
Escudero D, Garcı́a-Porcel V, Lax-Pérez R, Sánchez-Robles M,

COVIDSurg Collaborative | 9



Valero-Soriano M, Medina-Manuel E, Garcı́a-Soria V, Gurrea-
Almela E, Marco-Garrido A, Martı́nez-Alonso JA, González-
Valverde FM, Fernández-Fernández PV, Sánchez- Rodrı́guez C
(Hospital General Reina Sofı́a, Spain); Aguilar-Jimenez J, Baeza-
Murcia M, Aguayo-Albasini JL (Morales Meseguer University
Hospital, Murcia, Spain); Nicolás-López T, Alconchel F (Hospital
Clı́nico Universitario Virgen de la Arrixaca (IMIB-Arrixaca),
Spain); Fernández Martı́nez D, Solar-Garcia L, Garcı́a Flórez LJ
(Hospital Universitario Central De Asturias (Huca), Spain);
Llaquet Bayo H (Hospital de Palamós-SSIBE, Spain); Pujol-Cano N,
Segura-Sampedro JJ, Soldevila-Verdeguer C, Jeri-McFarlane S, Gil-
Catalan A, Craus-Miguel A, Cruz L, Valente P, Afonso-Garcia M,
Ferrer-Inaebnit E, Oseira-Reigosa A, Fernandez-Vega L,
Villalonga-Ramirez B, Gonzalez Argente FX (Son Espases
University Hospital, Spain); Mora-Guzmán I (Hospital Santa
Bárbara, Spain); Landete Molina FJ, Morera Ocón FJ, Canelles
Corell E (Hospital General Asociado Universitario de Requena,
Spain); Gavaldà Pellicé MT, Salinas Pe~na JR, Cavallé Busquets P
(Hospital Universitari Sant Joan, Reus, Spain); Trebol J, Sánchez-
Casado AB, Munoz-Bellvis L (Complejo Asistencial Universitario
De Salamanca, Spain); Pérez-Sánchez LE, Concepción Martı́n V,
Dı́az Garcı́a A, Vallve-Bernal M (Hospital Universitario Nuestra
Se~nora De Candelaria, Spain); Calvo Rey A, Prada hervella GM,
Dos Santos Carregal L, Rodriguez Fernandez MI, Freijeiro M, El
Drubi Vega S (Hospital Clinico Universitario De Santiago De
Compostela (Chus), Spain); Picardo AL, Cuadrado-Garcia A,
Serralta de Colsa D, Rojo Lopez JA, Sanchez Cabezudo Noguera F,
Ortega Vazquez I, Garcia-Sancho Tellez L, Mato P, Heras Aznar J
(Infanta Sofia University Hospital, Spain); Jimeno Fraile J,
Morales-Garcia D, Carrillo-Rivas M, Toledo Martı́nez E, Pascual À
(Marqués De Valdecilla University Hospital, Spain); Senent-Boza
A, Sánchez-Arteaga A, Benı́tez-Linero I, Manresa-Manresa F,
Tallón-Aguilar L, Melero-Cortés L, Fernández-Marı́n MR, Durán-
Mu~noz-Cruzado VM, Ramallo-Solı́s I, Beltrán-Miranda P, Pareja-
Ciuró F, Antón-Eguı́a BT (Hospital Universitario Virgen Del Rocı́o,
Spain); Oliva Mompean F, Gomez-Rosado J, Reguera-Rosal J,
Valdes-Hernandez J, Capitan-Morales L, del Toro Lopez MD
(Hospital Universitario Virgen Macarena, Spain); Achalandabaso
Boira M, Memba Ikuga R, Abellán M, Sales R, Olona C, Jorba R
(Hospital Universitari De Tarragona Joan XXIII, Spain);
Hernandez Gutierrez J, Tébar Zamora A (Complejo Hospitalario
De Toledo, Spain); Sancho-Muriel J, Cholewa H, Frasson M
(Hospital Universitario Y Politécnico La Fe, Spain); Domenech J,
Roselló A~nón A, Sangüesa MJ (Hospital Arnau De Vilanova,
Spain); Moro-Valdezate D, Garcés-Albir M, Lopez F (Hospital
Clı́nico Universitario de Valencia, Spain); Bernal-Sprekelsen JC,
Catalá Bauset JC, Renovell Ferrer P, Martı́nez Pérez C, Gil-
Albarova O, Gilabert Estellés J, Aghababyan K (Consorcio Hospital
General Universitario, Spain); De Andrés-Asenjo B, Beltrán de
Heredia J, Vázquez- Fernández A, Ortiz de Solorzano-Aurusa FJ,
Trujillo-Dı́az J, Ruiz-Soriano M, Jezieniecki C, Gómez-Sanz T,
Nú~nez-Del Barrio H, Romero-De Diego A, Garcı́a-Virto V, Aguado
HJ (Hospital Clı́nico Universitario De Valladolid, Spain);
Fernández Martı́n MT (Hospital Medina Del Campo, Spain);
Tejero-Pintor FJ, Pérez-Saborido B, Choolani Bhojwani E, Acebes
Garcı́a F, Marcos-Santos P, Bueno Ca~nones AD, Sanchez Gonzalez
J, Toledano M, Bailón M, Pacheco Sánchez D (Hospital
Universitario Rı́o Hortega, Spain); Paniagua Garcia Senorans M,
Sanchez-Santos R (Álvaro Cunqueiro Hospital, Spain); Vazquez
Melero A, Garcia D, Dı́ez E, Herrero I, Soeda IM, Camuera M,
Balluerca M, Sánchez-Rubio M, Paunero Vazquez P (Hospital
Universitario Araba, Spain); Martinez-German A, Gracia-Roche C,
Gascon-Ferrer I, Duque-Mallen V, De Miguel-Ardevines MDC,

Sanchez-Fuentes N, Santero-Ramirez MS, Matute-Najarro M,
Herrero-Lopez M, Sanchez-Rubio M, Cantalejo-Diaz M, Gonzalez-
Nicolas-Trebol MT, Saudi-Moro S, Jariod-Ferrer UM (Hospital
Universitario Miguel Servet, Spain); Rivas R, Rivas F (Hospital
Clinico Universitario Zaragoza, Zaragoza, Spain); Escartin J, Blas
Laina JL, Nogués A, Cros B, Talal El-Abur I, Garcia Egea J, Yanez C
(Hospital Royo Villanova, Spain); Jayarajah U, Ravindrakumar S,
Rodrigo VSD, Arulanantham A, Bandara GBKD (District General
Hospital Chilaw, Sri Lanka); Hamid HKS, Ali EE, Widatalla ABH,
Bakheit I, Awadelkarim M (Ibrahim Malik Teaching Hospital,
Sudan); Ali karar AA (Al-Rajhi, Sudan); Saleh M (University of
Gezira Hospital, Sudan); Taflin H (Sahlgrenska University
Hospital, Sweden); Myrelid P, Amorim Braz L (Linköping
University Hospital, Sweden); Hagander L, Hambraeus M, Omling
E, Salö M (Lund University, Skåne University Hospital,, Sweden);
Arkani S, Freedman J (Danderyds Hospital, Sweden); Montan C,
Lindqvist EK, Elbe P, Hultgren R (Karolinska University Hospital,
Sweden); Älgå A, Nordberg M, Sandblom G (South General
Hospital, Sweden); Rutegård M, Holmner F, Sund M, Löfgren N
(Umeå University Hospital, Sweden); Tampakis A, Kollmar O, von
Fluee M (Clarunis, University Hospital Basel, Basel, Switzerland);
Balaphas A, Toso C, Colucci N, Popeskou SG (Geneva University
Hospitals, Switzerland); Gass M, Scheiwiller A, Metzger J
(Luzerner Kantonsspital, Switzerland); Gialamas E, Chevallay M,
Sauvain M, Dwidar O (Pourtales Neuchatel Hospital,
Switzerland); Kiessling SY, Stoeckli SJ (Kantonsspital St. Gallen,
Switzerland); Mongelli F, Bernasconi M, Di Giuseppe M,
Christoforidis D, La Regina D, Arigoni M (Ente Ospedaliero
Cantonale, Switzerland); Adamina M, Peros G, Guglielmetti L,
Solimene F, Giardini M, Bächler T, Crugnale AS (Kantonsspital
Winterthur, Switzerland); Gutschow CA, Turina M
(Universitätsspital Zürich, Switzerland); Ersen O (Ankara
University Medical School, Ankara, Turkey); Onan MA, Kozan R
(Gazi University Medical Faculty Hospital, Turkey); Erol T, Dincer
HA (Hacettepe University Hospital, Turkey); Yildiz A (Yildirim
Beyazit University Yenimahalle Training and Research Hospital,
Turkey); Iflazoglu N, Yalkın O (Bursa City Hospital, Bursa,
Turkey); Isik A (Erzincan University Hospital, Turkey); Ozben V,
Aytac E, Aliyeva Z, Akaydin E, Ozmen BB, Baca B (Acibadem
Atakent Hospital, Turkey); Altinel Y, Calikoglu F, Tokocin M,
Hacim NA, Akbas A, Meric S, Vartanoglu T, Yigitbas H, Ercetin C,
Ercan G (Bagcilar Research and Training Hospital, Turkey); Ozgur
I, Keskin M (Istanbul University Faculty of Medicine, Istanbul,
Turkey); Saracoglu KT, Cimenoglu B, Demirhan R, Kale A, Simsek
T, Gundogdu EC (Kartal Dr. Lutfi Kirdar Training and Research
Hospital, Turkey); Abbasov A (Liv Hospital Ulus, Turkey); Tanal
M, Citgez B, Bozkurt E, Yetkin SG, Mihmanli M (University of
Health Sciences Sisli Hamidiye Etfal Training and Research
Hospital, Turkey); Alhamed A, Ergun S, Sanli AN, Velidedeoglu M,
OZcelik k MF, Uludag SS, Zengin AK, Cebi S, Demirkiran F, Bese T,
Acikgoz AS, Kayan B, Aykanat Y, Mutlu D (Istanbul University -
Cerrahpasa, Cerrahpasa Medical Faculty, Turkey); Göksoy B
(Sehit Prof.Dr. _Ilhan Varank Training and Research Hospital,
Turkey); Kara Y, Bozkurt MA, Kocatas A (Kanuni Sultan
Suleyman Training and Research Hospital, Turkey); Ö�gücü H,
Uslu G, Arican C, Tugmen C, Aydin C, Yesilyurt D, Avci EK,
Kebapçı E, Kilinc G, Sert _I, Tuncer K, Akalin M, Emiroglu M,
Demirli Atici S, Salimo�glu S, Kaya T, Kirmizi Y (University of
Health Sciences Tepecik Training and Research Hospital,
Turkey); Tatar OC, Yüksel E, Güler SA, Yildirim A, Utkan NZ,
Gözal K, Köken H, Yabas A (Kocaeli University Teaching Hospital,
Turkey); Gonullu E, Altintoprak F, Akin E, Kamburoglu B, Capoglu
R, Kucuk F, Demir H, Cakmak G, Firat N, Celebi F, Kocer B,
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Mantoglu B, Bayhan Z, Dikicier E (Sakarya University Faculty of
Medicine, Turkey); Colak E, Kucuk GO (Samsun Training and
Research Hospital, Turkey); Karaman E, KolusabA, Karaaslan O
(Van Yuzuncu Yil University, Medical Faculty, Turkey); Majid I,
Alshryda S (Al Jalila Children’s Speciality Hospital, United Arab
Emirates); Abbas F, Abbas FMA (Dubai Hospital, United Arab
Emirates); Mohammed D, Tahlak MA (Latifa Women and
Children Hospital, Dubai, United Arab Emirates); Yammahi A,
Albaroudi AA, Elyafawi B, Saber A, Khansaheb H, Alsaadi H,
Alzarooni N (Rashid Hospital, United Arab Emirates); Bekheit M,
Kamera BS, Elhusseini M, Sharma P, Ahmeidat A, Gradinariu G,
Cymes W, Hannah A, Mignot G, Shaikh S, Agilinko J (Aberdeen
Royal Infirmary, United Kingdom); Angelou D, Neely D, McCanny
A, McAree B (Antrim Area Hospital, Northern Health and Social
Care Trust, United Kingdom); Baldwin AJ, West R, Gammeri E,
Catton A, Marinos Kouris S (Stoke Mandeville, Wycombe General,
United Kingdom); Pereca J, Singh J (University Hospital Ayr,
United Kingdom); Seymour Z, Jones R, Leeson S, Peevor R, Lala
AK, Houlden C (Ysbyty Gwynedd, United Kingdom); Kahiu J,
Hossain N, Hosny S (Barnet General Hospital, United Kingdom);
Patel P, Handa S, Kaushal M, Kler A, Reghuram V, Tezas S
(Furness General Hospital, United Kingdom); Fairhurst K, Yates C,
Mitchell S, Bunni J, Richards S, George R, Lee SM, Phull J, Frost J,
Burnard S, Crowley R, Airey A (Royal United Hospitals Bath,
United Kingdom); Bevan K, Makin-Taylor R, Ong CS, Callan R,
Bloom O (Bedford Hospital, United Kingdom); Aljanadi F, Moawad
N , Jones M, Gregg A, Jeganathan R (Royal Victoria Hospital,
Belfast, United Kingdom); Pachl M, Martin B (Birmingham
Children’s Hospital, United Kingdom); Archer JE, Odeh A,
Siddaiah N (Royal Orthopaedic Hospital, United Kingdom);
Singhal R, Naumann DN, Karandikar S, Syed A, Tucker ON, Alam
R, Kalkat M (Heartlands Hospital, United Kingdom); Mak JKC,
Kulkarni R, Sharma N, Nankivell P, Tirotta F, Parente A, Breik O,
Kisiel A, Cato LD, Saeed S, Bhangu A, Griffiths E, Pathanki AM,
Ford S, Desai A, Almond M, Kamal M (Queen Elizabeth Hospital
Birmingham, United Kingdom); Sundar S, Leung EYL, Kaur R,
Brett-Miller C, Buruiana FE (Pan-Birmingham Gynaecological
Cancer Centre, United Kingdom); Markose G, De Gea Rico A, Taib
A, Myatt D, Sulaiman Khaled A, Younis F (East Lancashire
Hospitals NHS Trust, United Kingdom); Sultana A, Taggarsi M,
Vitone L, Lambert J, Vaz OP, Sarantitis I, Shrestha D, Timbrell S,
Shugaba A (Royal Blackburn Hospital, United Kingdom); Quddus
B, Law J, Bittar MN, Creanga M, Elniel M, Youssef M, Ali S, Qadri
ST (Blackpool Victoria Hospital, United Kingdom); Brixton
G,Findlay L, Klatte T Majkowska A, Manson J, Potter R (Royal
Bournemouth Hospital, United Kingdom); Oktseloglou V, Mosley
F, De La Cruz Monroy MFI, Bobak P, Omar I, Ahad S, Langlands F,
Brown V, Hashem M (Bradford Royal Infirmary, United Kingdom);
Kennedy L, Jaunoo S, Coomber E, Williams O (Royal Sussex
County Hospital, United Kingdom); Shalaby M, Rhodes HL (Bristol
Royal Hospital for Children, United Kingdom); Williams A,
Ridgway A, Pournaras D, Britton E, Lostis E, Ambler GK, Chu H,
Hopkins J, Manara J, Chan M, Doe M, Moon RDC, Lawday S, Jichi
T, Singleton W (Southmead Hospital, United Kingdom); Main B,
Maccabe T, Newton C, Blencowe NS, Fudulu DP, Bhojwani D,
Baquedano M, Caputo M, Rapetto F, Flannery, O, Hassan A
(University Hospitals Bristol and Weston NHS Foundation Trust,
United Kingdom); Coonar A, Aresu G, Smith C, Gearon D, Hogan J,
Pradeep IS, Durio Yates H, Peryt A, Barrett-Brown ZM, King M,
Ahmadi N, Jenkins D, Moorjani N, Taghavi F, Wells F (Royal
Papworth Hospital, United Kingdom); Hardie J, Page S, Anazor F,
King SD, Luck J, Kazzaz S (Frimley Park, Frimley Health NHS FT,
United Kingdom); Mannion R, Stewart GD, Ramzi J, Mohan M,

Singh AA, Ashcroft J, Baker OJ, Coughlin P, Davies RJ, Durst AZED,
Abood A, Habeeb A, Hudson VE, Kolias A, Lamb B, Luke L,
Mitrasinovic S, Murphy S, Ngu AWT, O’Neill JR, Waseem S, Wong
K, Georgiades F, Hutchinson PJ, Tan XS, Pushpa-rajah J,
Colquhoun A, Masterson L, Abu-Nayla I, Walker C, Balakrishnan
A, Rooney S, Irune E, Byrne MHV, Durrani A (Addenbrooke’s
Hospital, Cambridge University Hospitals NHS Foundation Trust,
United Kingdom); Simoes A, Eddy B, Streeter E, Ahmed I, Yao M,
Wang W, Djouani A, Tait-Bailey J, Thomas M, Hassan F, Kommu
S (Kent and Canterbury Hospital, United Kingdom); Chopra S
(University Hospital Llandough, United Kingdom); Richards T,
Sethuraman Venkatesan A, Combellack T, Williams J, Tahhan G,
Mohammed M, Kornaszewska M, Valtzoglou V, Deglurkar I,
Rahman M, Von Oppell U, Mehta D, Koutentakis M, Syed Nong
Chek SAH, Hill G, Morris C, Shinkwin M, Torkington J, Cornish J
(University Hospital of Wales, United Kingdom); Houston R,
Mannan S, Ayeni F, Tustin H, Bordenave M, Robson A
(Cumberland Infirmary, United Kingdom); Dovell G, Preece R,
Rolland P (Cheltenham General Hospital, United Kingdom);
Miranda BH (St Andrew’s Centre for Plastic Surgery and Burns,
Chelmsford, United Kingdom); Sobti A, Khaleel A, Unnithan A,
Memon K, Pala Bhaskar RR, Maqboul F, Kamel F, Al-Samaraee A,
Madani R, Kumar L, Nisar P, Agrawal S (Ashford and St Peter’s
Hospital, United Kingdom); Vimalachandran D, Manu N, Eardley
N, Krishnan E, Serevina OL, Martin E, Smith C, Jones A, Roy
Mahapatra S, Clifford R (Countess of Chester Hospital, United
Kingdom); Jones GP, Gardner A, Tripathi SS, Greenhalgh MS
(Lancashire Teaching Hospitals NHS Foundation Trust, United
Kingdom); Matthews W, Mohankumar K, Khawaja I, Palepa A,
Doulias T (Colchester University Hospital, United Kingdom); Gill
C, Dunne N, Sarma DR, Godbole C, Carlos W, Tewari N, Jeevan D,
Naredla P, Khajuria A, Connolly H, Robertson S, Sweeney C, Di
Taranto G, Shanbhag S, Dickson K, McEvoy K, Skillman J, Sait M,
Al-omishy H, Baig M, Heer B (University Hospitals Coventry and
Warwickshire NHS Trusts, United Kingdom); Brown A (Darlington
Memorial Hospital, United Kingdom); Ebrahim A, Alwadiya A,
Goyal A, Phillips A, Bhalla A, Demetriou C, Grimley E,
Theophilidou E, Ogden E, Malcolm FL, Davies-Jones G, Ng JCK,
Mirza M, Hassan M, Elmaleh N, Daliya P, Williams S, Bateman A,
Chia Z (Royal Derby Hospital, United Kingdom); Premakumar Y,
Jauhari Y, Koshnow Z, Bowen D, Uberai A, Hirri F, Stubbs BM
(Dorset County Hospital, United Kingdom); Crichton R, Sonksen J,
Aldridge K (Russell’s Hall Hospital, Dudley, United Kingdom);
McDonald C, Manickavasagam J, Ragupathy K, Davison S,
Dalgleish S, McGrath N, Kanitkar R, Payne CJ, Ramsay L
(Ninewells Hospital, United Kingdom); Ng CE, Collier T, Khan K,
Evans R (University Hospital North Durham, United Kingdom);
Brennan C, Henshall DE, Drake T, Harrison EM, Zamvar V,
Tambyraja A, Skipworth RJE, Linder G, McGregor R, Brennan P,
Mayes J, Ross L, Smith S, White T, Jamjoom AAB, Pasricha R
(Royal Infirmary of Edinburgh, United Kingdom); Gallagher K,
Swan R, Paterson H, Maeda Y, Kwok AMF, Tsiaousidou A,
Vaughan-Shaw PG, Boyle C, Fernando D, Tham D, Leung S, Laird
A (Western General Hospital, United Kingdom); Holme T, Abbott
S, Razik A, Thrumurthy S, Steinke J, Baker M, Howden D, Baxter
Z, Osagie L, Bence M (Epsom & St Helier University Hospitals NHS
Trust, United Kingdom); Fowler GE, Massey L, Rajaretnam N,
Evans J, John J, Goubran A, Campain N, McDermott FD, McGrath
JS, Ng M, Pascoe J, Phillips JRA, Daniels IR (Royal Devon and
Exeter Hospital, United Kingdom); A’Court J, Konarski A, Faulkner
G (Royal Bolton Hospital, United Kingdom); Emerson H, Vejsbjerg
K, Pearce L, McCormick W, Fisher A, Singisetti K, Aawsaj Y, Barry
C (Gateshead Health NHS Foundation Trust, United Kingdom);
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Bajomo O, Rizvi S, Grimes C, Dusu K, Tint PY (Medway Hospital,
United Kingdom); Kirk A, Irvine V (Golden Jubilee National
Hospital, United Kingdom); Lammy S, O’Kane R (Royal Hospital
for Sick Children, United Kingdom); Elliott L, Mccabe G, Holroyd
D, Jamieson NB (Glasgow Royal Infirmary, United Kingdom);
Geddes A, McMahon J, McCaul J, Al-Azzawi M, Aitken E, Glen P,
Sinan LOH, Lammy S, Grivas A, Tilling EJ (Queen Elizabeth
University Hospital, United Kingdom); Brown O, Boal M, Dean H,
Higgs S, Stanger S, Abdalaziz H, Constable J, Ishii H, Preece R,
Dovell G, Gopi reddy R (Gloucestershire Royal Hospital, United
Kingdom); Madhuri TK, Tailor A, Flavin M, Walker D, Humphries
S, Assalaarachchi H (Royal Surrey NHS Foundation Trust, United
Kingdom); Curl-Roper T, Westwood E, Delimpalta C, Liao CCL,
Velchuru V (James Paget University NHS Foundation Trust
Hospital, United Kingdom); Raptis DA, Pollok JM, Machairas N,
Davidson B, Fusai G, Soggiu F, Xyda S, Hidalgo Salinas C,
Tzerbinis H, Pissanou T, Gilliland J, Chowdhury S, Varcada M,
Hart C, Mirnezami R, Knowles J, Angamuthu N (Royal Free
Hospital, United Kingdom); Vijay V, Shakir T, Hasan R, Tansey R
(Princess Alexandra Hospital, Harlow, United Kingdom); Hardie C,
Powell-Smith E (Harrogate District Hospital, United Kingdom);
Kashora F, Siddique MH, Singh A, Barmpagianni C, Basgaran A,
Basha A, Okechukwu V, Bartsch A, Gallagher P, Maqsood A,
Sahnan K, Leo CA, Lewis SE, Ubhi HK, Exley R, Khan U, Shah P,
Saxena S, Zafar N, Abdul-Jabar H (Northwick Park Hospital,
United Kingdom); Patel M, Shabana A, Alanbuki A, Usman O
(Brighton and Sussex NHS Trust, Princess Royal Hospital, United
Kingdom); Ong CT, Butterworth W, Budha Magar O, El Hadi M,
Abas S, Annett J (Hereford County Hospital, United Kingdom);
Ross E, Loubani M, Wilkins A, Cao H, Capitelli-McMahon H,
Hitchman L, Ikram H, Andronic A, Aboelkassem Ibrahim A, Totty
J (Hull University Teaching Hospitals NHS Trust, United
Kingdom); Blanco J, Vanker R, Ghobrial M, Jones G, Kanthasamy
S, Fawi H, Awadallah M, Chen F, Cheung J (Hinchingbrooke
Hospital, United Kingdom); Moscalu A, Bhuvanakrishna T, Bibby
L, Sinclair M (Ipswich Hospital, United Kingdom); Nahid MAK,
Williams L, Basnyat PS, Shrestha AK (William Harvey Hospital,
United Kingdom); Kumaran NK, Sambhwani S, Sheikh NA, Taylor
OM (Kettering General Hospital, United Kingdom); Liew I, Al-
Sukaini A, Mediratta S, Saxena D (Queen Elizabeth Hospital
King’s Lynn, United Kingdom); Sgrò A, Rashid MM, Milne K,
McIntyre J, Akhtar MA, Turnbull A, Brunt A, Stewart KE (Victoria
Hospital Kirkcaldy, United Kingdom); Wilson MSJ, Rutherford D,
McGivern K, Massie E (Forth Valley Royal Hospital, United
Kingdom); Ho M, Wade RG, Johnstone J, Bourke G, Brunelli A,
Elkadi H, Otify M, Pompili C, Burke JR, Bagouri E, Chowdhury M,
Abual-Rub Z, Kaufmann A, Munot S, Lo T, Young A, Kowal M,
Wall J, Peckham-Cooper A (The Leeds Teaching Hospitals NHS
Trust , United Kingdom); Layton GR, Karki B, Jeong H, Pankhania
S, Asher S, Folorunso A, Mistry S, Singh B, Winyard J, Mangwani J
(Leicester General Hospital, United Kingdom); Caruana EJ,
Mohammad A, Acharya M, Chandarana K, Ang K, Chowdhry MF,
Rathinam S, Nakas A (Glenfield Hospital, United Kingdom);
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