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postoperative mortality in patients with perioperative
SARS-CoV-2 infection
COVIDSurg Collaborative

Correspondence to: Mr Aneel Bhangu, Academic Department of Surgery, University of Birmingham, Birmingham, UK (e-mail: a.a.bhangu@bham.ac.uk); Professor
Stephen Tabiri, Department of Surgery, University for Development Studies, Tamale, Ghana (e-mail: stabiri@uds.edu.gh)

Members of the COVIDSurg Collaborative are co-authors of this study and are listed under the heading Collaborators. For details of role see Appendix S1.

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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universitaire Sainte-Justine, Canada); Demyttenaere S, Garfinkle
R, Boutros M (St. Mary’s Hospital, Canada); Kouyoumdjian A,
Boutros M, Dumitra S, Moon J, Wong EG, Khwaja K, Luo L,
Lukaszewski M, Gill H, Berry G, Liberman AS, Girsowicz E, Bayne
J, Obrand D, Steinmetz O, MacKenzie K, Schmid S, Spicer J, Al
Farsi M (McGill University Health Center, Canada); Abou-Khalil J
(The Ottawa Hospital, Canada); Couture E, Mohammadi S,
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Diagnóstico, Medicina Avanzada, Laboratorio Y Telemedicina,
Dominican Republic); Sarmiento-Bobadilla JA (Hospital General
Norte de Guayaquil, Guayaquil, Ecuador); Ashoush F, Samir
Abdelaal A, Qatora MS, Elsayed Hewalla ME, Metwalli M, Atta R,
Abdelmajeed A, Abosamak NE, Sabry A, Shehata S (Alexandria
Main University Hospital, Egypt); Sallam I, Amira G, Sherief M,
Sherif A (Misr Cancer Center, Egypt); Salem H, Hamdy R,
Aboulkassem H, Ghaly G, Sherif G, Morsi A, Abdelrahman A
(National Cancer Institute, Egypt); Omnia Ahmed (Coptic
Hospital, Cairo, Egypt); Tawheed A, El Kassas M, Omar W
(Endemic Medicine Department, Faculty of Medicine, Helwan
University, Egypt); Abdelsamed A, Seleim A, Salem H, Azzam AY
(Al Azhar University Hospitals, Egypt); ElFiky M, Nabil A (Kasr
Alainy Faculty of Medicine, Cairo University, Egypt); Ibraheem M,
Ghaly G, ELDeeb M, Fawzy M (Baheya Center for Early detection
and Treatment of Breast Cancer , Egypt); Hamed H (Elkheir
Hospital, Egypt); Emile S, Elfallal A, Elfeki H, Shalaby M, Sakr A
(Mansoura University Hospital, Egypt); Alrahawy M, Atif H, Sakr
A, Soltan H (Menofiya University Hospital, Egypt); Sayed AK,
Salah A, Atiya A (Minia University Hospital, Egypt); Wassim K
(Quwaysna Central Hospital, Egypt); Abbas AM, Abd Elazeem
HAS, Abd-Elkariem AY, Abd-Elkarem MM, Alaa S, Ali AK, Ashraf
M, Ayman A, Azizeldine MG, Elkhayat H, Emad Mashhour A,
Gaber M, Hamza HM, Hawal I, Hetta HF, Elghazaly SM,
Mohammed MM, Monib FA, Nageh MA, Saad A, Saad MM,

COVIDSurg Collaborative | 3

D
ow

nloaded from
 https://academ

ic.oup.com
/bjsopen/article/5/6/zrab131/6504756 by guest on 04 D

ecem
ber 2025



Shahine M, Yousof EA, Youssef A (Assiut University Hospital,
Assiut, Egypt); Esmail E, Khalaf M (Kafr Elzyat Hospital, Egypt);
Eldaly A (El-Menshawy Hospital, Egypt); Ghoneim A, Hawila A,
Badr H, Elhalaby I, Abdel-bari M, Elbahnasawy M, Hamada MK,
Morsy MS, Hammad M, Hammad M, Essa M, Fayed MT, Elzoghby
M, Rady M, Hamad O, Salman S, Sarsik S, Abd-elsalam S, Gamal
Badr S, El-Masry Y (Tanta University Hospital, Egypt);
Moahmmed MMH (Zagazig University Hospitals, Zagazig, Egypt);
Hailu S, Wolde A, Mengesha M, Nida S, Workneh M, Y Ahmed M,
Fisseha T, Kassa D, Zeleke H, Admasu A, Laeke T, Tirsit A,
Gessesse M, Addissie A (Tikur Anbessa (Black Lion) Hospital-
Addis Ababa University, Ethiopia); Bekele K (Maddawalabu
University Goba Referral Hospital, Ethiopia); Kauppila JH,
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NS, Lunghi EG, Muratore A (Edoardo Agnelli, Italy); Morelli L, Di
Franco G, Palmeri M, Tartaglia D, Coccolini F, Chiarugi M,
Simoncini T, Gadducci A, Caretto M, Giannini A, Perutelli A,
Domenici L, Garibaldi S, Capanna R, Andreani L, Furbetta N,
Guadagni S, Bianchini M, Gianardi D (Azienda Ospedaliero
Universitaria Pisana, Italy); Pinotti E, Montuori M, Carissimi F,
Baronio G (Policlinico San Pietro, Italy); Zizzo M, Castro Ruiz C,
Annessi V, Montella MT, Falco G, Mele S, Ferrari G, Mastrofilippo
V, Mandato VD, Aguzzoli L (Azienda Unità Sanitaria Locale -
IRCCS Di Reggio Emilia, Italy); Corbellini C, Baldi C, Sampietro GM
(Ospedale Di Rho - Asst Rhodense, Italy); Palini GM, Zanini N,
Garulli G (Ospedale Infermi di Rimini, Rimini, Italy); Barone R,
Murgese A, Mungo S, Grasso M, Marafante C, Birolo SL, Moggia E,
Caccetta M, Masciandaro A, Deirino A, Garino M (Ospedale Degli
Infermi Di Rivoli, Italy); Perinotti R, Maiello F (Ospedale degli
Infermi, Biella, Italy); Gordini L, Lombardi CP, Marzi F, Marra AA,
Ratto C, Di Muro M, Litta F, De Simone V, Cozza V, Rosa F, Agnes
A, Parello A, Alfieri S, Sganga G (Fondazione Policlinico
Universitario Agostino Gemelli IRCCS, Italy); Lapolla P, Mingoli A,
De Toma G, Fiori E, La Torre F, Sapienza P, Brachini G, Cirillo B,
Iannone I, Zambon M, Chiappini A, Meneghini S, Fonsi GB,
Cicerchia PM, Bruzzaniti P, Santoro A, Frati A, Marruzzo G,
Ribuffo D (Policlinico Umberto I Sapienza University of Rome,
Italy); Sagnotta A, Marino Cosentino L, Mancini S (Ospedale San
Filippo Neri, Italy); Lisi G, Spoletini D (Sant’Eugenio Hospital,
Italy); Bellato V Campanelli M, Sica G, Siragusa L, (Policlinico Tor
Vergata Hospital, Rome, Italy); Bonavina L, Asti E, Bernardi D,
Lovece A (IRCSS Policlinico San Donato, University of Milan,
Italy); Perra T, Porcu A, Fancellu A, Feo CF, Scanu AM (Cliniche
San Pietro, A.O.U. Sassari, Italy); Tuminello F, Galleano R,
Franceschi A, Langone A (San Paolo, Italy); Fleres F, Spolini A,
Bordoni P, Franzini M, Clarizia G, Grechi A, Longhini A (Ospedale
Di Sondrio (Asst Valtellina E Alto Lario), Italy); Guaitoli E, Manca
G (Perrino Hospital Brindisi, Italy); Grossi U, Novello S, Zanus G,
Romano M, Rossi S (Ca’ Foncello Treviso - DISCOG, Università di
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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
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