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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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Tremblay H, Gagné N, Bergeron A (Institut universitaire de

cardiologie et de pneumologie de Québec , Canada); Turgeon Af,
Costerousse O, Bellemare D, Babin C, Blier C (Centre hospitalier
universitaire de Québec, Canada); Wood ML, Persad A, Groot G,
Pham H (Saskatoon City Hospital/Royal University Hospital/St.
Paul’s Hospital, Canada); D’Aragon F, Carbonneau E, Bouchard M,
Masse M, Pesant F, Héroux J (Centre hospitalier universitaire de
Sherbrooke, Canada); Karanicolas P, Hallet J, Nadler A, Nathens A
(Sunnybrook Hospital, Canada); Ko M, Brar A (St. Joseph’s Health
Centre, Canada); Mayson K (Vancouver General Hospital,
Canada); Kidane B, Srinathan S (Health Sciences Centre, Canada);
Escudero MI, Reyes JT (Hospital Clinico Universidad De Chile/
Hospital San Jose, Chile); Modolo MM, Ramirez Nieto P, Sepulveda
R, Bolbarán A, Molero A, Ruiz I (Barros Luco Trudeau, Chile);
Reyes GP, Salas R, Suazo C (Hospital del Salvador, Chile); Mu~noz
R, Grasset E, Inzunza M, Besser N, Irarrázaval MJ, Jarry C, Bellolio
F, Romero Manqui CA, Ruiz Esquide M (Hospital Clı́nico
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Giovinazzo D, Bretagnol F (Hôpital Louis-Mourier - Ap-Hp,
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Cochin - Aphp, France); Kantor E (AP-HP Hopital Bichat Claude
Bernard, Paris, France); Gossot D, Seguin-Givelet A, Fuks D,
Grigoroiu M, Sanchez Salas R, Cathelineau X, Macek P, Barbé Y,
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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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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
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Lázaro A, Canhoto C, Sim~oes J, Costa M, Almeida AC, Nogueira O,
Oliveira A, Athayde Nemésio R, Silva M, Lopes C, Amaral MJ,
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
Hospitalar Universitário do Algarve - Unidade De Faro, Portugal);
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CA (Hospital General Universitario De Ciudad Real, Spain);
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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,
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COVIDSurg Collaborative | 9

D
ow

nloaded from
 https://academ

ic.oup.com
/bjsopen/article/5/6/zrab131/6504756 by U

niversiteit Antw
erpen user on 10 M

arch 2022



Valero-Soriano M, Medina-Manuel E, Garcı́a-Soria V, Gurrea-
Almela E, Marco-Garrido A, Martı́nez-Alonso JA, González-
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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);
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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,

10 | BJS Open, 2022, Vol. 00, No. 0

D
ow

nloaded from
 https://academ

ic.oup.com
/bjsopen/article/5/6/zrab131/6504756 by U

niversiteit Antw
erpen user on 10 M

arch 2022



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);

COVIDSurg Collaborative | 11

D
ow

nloaded from
 https://academ

ic.oup.com
/bjsopen/article/5/6/zrab131/6504756 by U

niversiteit Antw
erpen user on 10 M

arch 2022



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,
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