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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 7days before or 30days 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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Misericórdia De Porto Alegre, Brazil); Guimaraes-Filho, MAC

(Pedro Ernesto University Hospital, Brazil); Nacif L (Hospital Nove

De Julho, Brazil); Flumignan RLG, Nakano LCU, Kuramoto DAB,

Aidar ALS, Pereda MR, Correia RM, Santos BC, Carvalho AA,

Amorim JE, Guedes Neto HJ, Areias LL, Sousa AF, Flumignan

CDQ, Lustre WG, Moreno DH, Barros-Jr N, Baptista-Silva JCC

(Hospital S~ao Paulo, Brazil); Matos LL, Kowaski LP, Kulcsar MAV,

Nunes KS, Teixeira MF (Instituto do Câncer do Estado de S~ao

Paulo, S~ao Paulo, Brazil); Nunes RL, Ijichi TR, Kim NJ, Marreiro A,

Muller B, Barakat Awada J (Notre Dame Intermédica - Hospital

Salvalus, Brazil); Baiocchi G, Kowalski LP, Vartanian JG, Makdissi

FB, Aguiar Jr S, Marques N, Carvalho GB, Marques TMDM,

Abdallah EA, Zurstrassen CE, Gross JL, Zequi SC, Gonçalves BT,
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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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Sarjanoja E (Länsi-Pohja Central Hospital, Finland); Testelin S,
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Rozet F, Barret E, Mombet A, Cathala N, Brian E, Zadegan F,

Conso C (Institut Mutualiste Montsouris, France); Blanc T, Broch

A, Sarnacki S, (Necker Enfants Malades University Children

Hospital - APHP, Paris ; Université de Paris, Paris, France); Ali L,

Bonnard A, Peycelon M (Robert-Debré Children University
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Medicine, Campus Benjamin Franklin, Germany); Nasser S,
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(Hospital De Braga, Portugal); Curvas JM (Hospital de Bragança,

Bragança, Portugal); Cabeleira A, Branco C, Serralheiro P, Alves R,

Teles T (Hospital De Cascais - Dr. José De Almeida, Portugal);
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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
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