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Supplementary Table 1: Countries contributing data to the study

Country Number of hospitals Number of patients
Algeria 1 1
Azerbaijan 1 1
Belgium 2 8
Croatia 1 3
Denmark 1 1
Egypt 6 12
France 8 20
Germany 4

Greece 3

Ireland 4 18
Israel 1 1
Italy 44 181
Jordan 1 1
Libya 3 4
Mexico 1 1
Netherlands 4 6
Pakistan 1 1
Portugal 4 16
Spain 29 170
Sudan 1 1
Switzerland 2 7
Turkey 11
United Kingdom 82 484
United States 27 167
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Supplementary Table 2: Procedures included by the study stratified by urgency of surgery

Elective Emergency Total
Minor Major Minor Major

Breast surgery 1 2 0 0 3
Breast biopsy 1 1
Mastectomy 4 2
Cardiac Surgery 0 15 3 33 51
Aortic valve surgery 5 8 13
Coronary artery bypass graft 5 7 12
Mitral valve surgery 3 15 18
Other procedure 2 2 4
Other valvular surgery 3 1 4
Gastrointestinal and general surgery 7 76 122 165 373
Adhesiolysis (laparoscopic) 2 3*
Adhesiolysis (laparotomy) 24 24
Appendicectomy 1 42 43
Colostomy - formation 2 5 7
Colostomy - refashioning or resiting 1 1
Colostomy - reversal 3 3
Diagnostic laparoscopy 4 4
Diagnostic laparotomy 14 14
Drainage of superficial haematoma 1 1
Feeding gastrostomy 1 1
Feeding jejunostomy 1 1 2
Formation of ileostomy 2 2
Hernia repair - femoral 3 3
Hernia repair - incisional 2 3 5
Hernia repair - inguinal 2 6 8
Hernia repair - other 6 6
Hernia repair - umbilical 2 2 4
lleostomy - reversal 1 1
Left hemicolectomy 5 14
Miscellaneous proctology 5 5
Neck wound exploration 2 2
Other colorectal procedure 1 3 4
Other gastric procedure 1 1 2
Other oesophageal procedure 1 1
Other small bowel procedure 5 5
Pyloroplasty 1 1
Repair of perforated duodenal ulcer 3 3
Repair of perforated peptic ulcer 8 8
Resection - abdominoperineal 5 1 6
resection

Resection - anterior resection 19 6 25
Resection - ileocaecal resection 2 6 8
Resection - oesophagectomy 4 1 5




Resection - right hemicolectomy 13 30 43
Resection - sigmoid hemicolectomy 4 26 30
Resection - small bowel resection 19 20*
Resection - subtotal colectomy 2 3 6*
Resection - total colectomy 6 6
Resection - total or partial gastrectomy 6 2 8
Sleeve gastrectomy 3 1 4
Splenectomy 1 2 3
Superficial abscess drainage (not 16 16
perianal)

Transanal endoscopic microsurgery 1 1
Wound exploration & washout 15 15
Gynaecology 7 4 7 21
Hysterectomy - abdominal 6 3 10*
Hysterectomy - vaginal 1 1
Other procedure 4 6
Repair of uterus 1 1
Salpingectomy 3 3
Head & Neck surgery 14 13 6 40
Excision of salivary gland 1
Neck dissection 2 2
Other procedures on mandible 6 3 9
Pharynx procedures other than 1
excision

Procures on the mouth 1
Procures on the tongue 4
Reduction and/or fixation of mandible 1 2 3
Tracheostomy 13 13
Thyroidectomy 5 1 6
Hepatobiliary surgery 34 0 28 62
Cholecystectomy 4 18 22
Hepatectomy 10 10
Liver transplant 1 3 4
Other biliary tract procedure 1 1 2
Other hepatic procedure 1 2 3
Other pancreatic procedure 2 2
Pancreatectomy 5 1 6
Pancreaticoduodenectomy 12 1 13
Neurosurgery 12 3 23 39
Excision of pituitary gland 1 1
Biopsy of lesion of brain tissue 1 2
Craniotomy 2 2 4
Drainage of extradural space 1 1
Drainage of lesion of tissue of brain 2 2
Drainage of subdural space 1 6 7
Excision of tissue of brain 4 1 5
Other procedure 2 5 7
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Procedures on the meninges 1 4 5
Procedures on the ventricles 1 1
Repair of cranium 1 2 3
Repair of dura 1 1
Obstetrics 1 7 1 42 51
Caesarean section 7 42 49
Evacuation of contents of uterus 1 1 2
Opthalmology 4 0 0 0 4
Other ophthalmic procedurs 1 1
Phacoemulsification 3 3
Orthopaedics 2 18 19 262 302
Amputation of foot 3 3
Amputation of leg 1 21 22
Amputation of toe 10 10
Arthroscopy (diagnostic) 2 2
Bursa procedures 1 1 2
Closed reduction and external fixation 2 2
of fracture

Closed reduction and internal fixation 15 15
of fracture

Closed reduction of dislocation of joint 1 1
Debridement and irrigation of joint 13 13
Decompression or excision of 5 3 8
intervebral disc

Dynamic hip screw 1 48 49
Hemiarthroplasty 1 65 66
Knee arthroscopy - therapeutic 4 4
Knee replacement 3 2 5
Open reduction and extramedullary 12 12
fixation of fracture

Open reduction and intramedullary 1 36 37
fixation of fracture

Open reduction, no fixation of fracture 2 2
Other procedures on limbs 2 5 7
Other spinal procedure 1 9 10
Other upper limb procedures 1 1
Removal of implant 1 4 5
Revision of total hip replacement 2 11 13
Shoulder replacement 1 1
Spinal cord procedures 1 1 2
Tendon procedures 3 4%
Total hip replacement 6 6
Other procedures 11 6 9 0 26
Biopsy of skin 1 1
Block dissection of lymph nodes 4 4
Central venous catheter insertion 1 2 3
Dental extraction 1 1
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Lymph node biopsy

Miscellaneous

Multiorgan resection

Suture of skin of head or neck

Vacuum dressing application

Plastic surgery

Free flap

Local flap

Split skin graft

Rl |w (N |un

Thoracic surgery

17

12

Bronchoscopy, therapeutic

Chest tube insertion

Lobectomy

16

Lung transplant

Procedures on bronchus

Resection of chest wall tumour

Thoracoscopy

Thoracotomy

Urology

14

13

Cystectomy

Diagnostic cystoscopy

Diagnostic uretoscopy

Kidney transplant

Nephrectomy

Orchiopexy

Other bladder procedure

Other procedures for kidney stones

Procedures on penis

Prostatectomy

Replantation of ureter

Scrotal procedures

Transurethral resection of bladder
tumour

Ureteric stent insertion

Vascular surgery

Bypass of femoral artery

Embolectomy / thombectomy

Femoral artery endarterectomy

Formation of arterio-venous fistula

Other procedure

Repair of abdominal aorta aneurysm

Repair of femoral artery aneurysm

Missing procedure/ surgical grade
details

36

*Urgency of surgery data missing for one patient who underwent small bowel resection, one who
underwent laparoscopic adhesiolysis, one patient who underwent subtotal colectomy, one who
underwent abdominal hysterectomy and one who underwent tendon repair



Supplementary Table 3: Unadjusted and adjusted models of predictors for 30-day mortality

N (%) Unadjusted Odds Adjusted Odds Ratio p-value
Ratio (95% Cl) (95% Cl)

Age
<70 years 512 (49.4) 1 1
>70 years 525 (50.6) 3.12 (2.31t0 4.22) 2.30 (1.65to 3.22) <0.0001
Sex
Female 477 (46.0) 1 1
Male 560 (54.0) 1.82 (1.35 to 2.44) 1.75 (1.28 to 2.40) <0.0001
ASA grade
1-2 356 (34.3) 1 1
3-5 659 (63.6) 3.45 (2.41 to 4.94) 2.36 (1.58 to0 3.53) <0.0001
Unknown 22 (2.1) 2.73(1.01to 7.35) 2.42 (0.86 t0 6.82) 0.094
Comorbidities
None 108 (10.4) 1 1
1 216 (20.8) 2.75(1.24 t0 6.13) 1.72 (0.75 to 3.97) 0.201
> 713 (68.8) 5.36 (2.56 to 11.21) 2.12 (0.95 to 4.71) 0.066
WCC (x10%/L) 10.4 (6.6) 1.00 (0.98 to 1.02) 1.00 (0.98 to 1.03) 0.811
Surgical diagnosis
Benign/ Obstetric 584 (56.3) 1 1
Malignant 239 (23.1) 1.35(0.95 to 1.90) 1.55 (1.01 to 2.39) 0.046
Trauma 214 (20.6) 1.57 (1.11 to 2.23) 0.97 (0.65 to 1.45) 0.890
Urgency
Elective 251 (24.2) 1 1
Emergency 786 (75.8) 1.43 (1.01 to 2.02) 1.67 (1.06 to 2.63) 0.026
Grade of surgery
Minor 233 (22.5) 1 1
Major 804 (77.5) 1.83 (1.26 to 2.66) 1.52 (1.01 to 2.31) 0.047
SARS-CoV-2
diagnosis 279 (26.9) 1 1
Preoperative 758 (73.1) 1.28 (0.92 to 1.78) 0.94 (0.65 to 1.36) 0.753
Postoperative

The adjusted model included 1037 patients with complete data; 7 patients who died up to 30 days, and
84 patients who did not die were excluded due to missing data.

ASA: American Society of Anesthesiologists grade; Cl: confidence interval; Severe acute respiratory
syndrome coronavirus 2; WCC: white cell count



Supplementary Table 4: Unadjusted and adjusted models of predictors for 7-day mortality

N (%) Unadjusted Odds Adjusted Odds Ratio p-value
Ratio (95% Cl) (95% Cl)

Age
<70 years 512 (49.4) 1 1
>70 years 525 (50.6) 2.11(1.18 to 3.80) 1.68 (0.89 to 3.20) 0.111
Sex
Female 477 (46.0) 1 1
Male 560 (54.0) 1.61 (0.92 to 2.84) 1.70 (0.93 to 3.08) 0.083
ASA grade
1-2 356 (34.3) 1 1
3-5 659 (63.6) 3.35(1.58to 7.11) 2.52 (1.10t0 5.77) 0.029
Unknown 22 (2.1) 4.36 (0.83 t0 22.98) 4.27 (0.78 to 23.31) 0.094
Comorbidities
None 108 (10.4) 1 1
1 216 (20.8) 3.37(0.73 to 15.59) 2.92 (0.60 to 14.21) 0.184
> 713 (68.8) 4.01(0.94 to 17.10) 2.70 (0.58 to 12.66) 0.206
WCC (x10%/L) 10.4 (6.6) 1.04 (1.01 to 1.07) 1.02 (0.99 to 1.06) 0.128
Surgical diagnosis
Benign/ Obstetric 584 (56.3) 1 1
Malignant 239 (23.1) 1.17 (0.60 to 2.29) 1.84 (0.85 to 4.00) 0.122
Trauma 214 (20.6) 1.63 (0.77 to 3.46) 1.11 (0.50 to 2.44) 0.802
Urgency
Elective 251 (24.2) 1 1
Emergency 786 (75.8) 3.44 (1.42 to 8.33) 2.58 (0.93 to 7.16) 0.070
Grade of surgery
Minor 233 (22.5) 1 1
Major 804 (77.5) 1.86 (0.86 to 4.03) 2.20(0.95 to 5.08) 0.065
SARS-CoV-2
diagnosis 279 (26.9) 1 1
Preoperative 758 (73.1) 0.30(0.17t0 0.52) 0.25(0.13t0 0.46) <0.0001

Postoperative

The adjusted model included 1037 patients with complete data.

ASA: American Society of Anesthesiologists grade; Cl: confidence interval; Severe acute respiratory

syndrome coronavirus 2; WCC: white cell count

16



Supplementary Table 5: Unadjusted and adjusted models of predictors of pulmonary complications

N (%) Unadjusted Odds Adjusted Odds Ratio p-value
Ratio (95% Cl) (95% Cl)

Age
<70 years 509 (49.5) 1 1
>70 years 520 (50.5) 1.52 (1.13 to 2.04) 1.09 (0.78 to 1.52) 0.627
Sex
Female 475 (46.2) 1 1
Male 554 (53.8) 1.63 (1.22 to 2.16) 1.45 (1.07 to 1.96) 0.016
ASA grade
1-2 355 (34.5) 1 1
3-5 653 (63.5) 3.12 (2.25 to 4.34) 2.74(1.89 to 3.99) <0.0001
Unknown 21(2.0) 3.87 (1.30to 11.49) 3.73(1.25t0 11.19) 0.019
Comorbidities
None 108 (10.5) 1 1
1 212 (20.6) 2.18 (1.24 to 3.84) 1.75 (0.97 to 3.16) 0.065
> 709 (68.9) 3.08 (1.84 t0 5.13) 1.62 (0.91 to 2.87) 0.101
WCC (x10%/L) 10.4 (6.5) 1.01 (0.99 to 1.03) 1.01 (0.99 to 1.03) 0.445
Surgical diagnosis
Benign/ Obstetric 579 (56.3) 1 1
Malignant 238 (23.1) 1.12 (0.78 to 1.60) 1.13 (0.72 to 1.76) 0.596
Trauma 212 (20.6) 1.07 (0.71 to 1.61) 0.92 (0.58 to 1.43) 0.698
Urgency
Elective 250 (24.3) 1 1
Emergency 779 (75.7) 1.02 (0.72 to 1.43) 1.16 (0.75 to 1.82) 0.504
Grade of surgery
Minor 231(22.4) 1 1
Major 798 (77.6) 1.33(0.94 to 1.87) 1.22 (0.83 to 1.78) 0.318
SARS-CoV-2
diagnosis 276 (26.8) 1 1
Preopera‘u\{e 753 (73.2) 151 (1.08 to 2.11) 1.41(0.97 to 2.05) 0.076
Postoperative

The adjusted model included 1029 patients with complete data; 19 patients who developed pulmonary
complications and 80 patients who did not develop pulmonary complications were excluded due to
missing data.

ASA: American Society of Anesthesiologists grade; Cl: confidence interval; Severe acute respiratory
syndrome coronavirus 2; WCC: white cell count



Supplementary Table 6: Sensitivity analysis with adjusted models of predictors for 30-day mortality and
pulmonary complications, in laboratory proven SARS-CoV-2 infected patients

30-day mortality

Pulmonary complications

Adjusted Odds Ratio p-value Adjusted Odds Ratio p-value
(95% Cl) (95% Cl)

Age
<70 years 1 <0.001 1
>70 years 2.38(1.65 to 3.43) 0.94 (0.65 to 1.35) 0.734
Sex
Female 1 <0.001 1
Male 1.86 (1.32 to 2.61) 1.38 (1.00 to 1.91) 0.052
ASA grade
1-2 1 1
3-5 2.14 (1.38t0 3.32) 0.001 2.70 (1.80 to 4.05) <0.0001
Unknown 2.14 (0.69 to 6.65) 0.188 3.47(1.05t0 11.48) 0.041
Comorbidities
None 1 1
1 1.77 (0.68 to 4.61) 0.240 1.76 (0.90 to 3.43) 0.100
>2 2.20(0.89t0 5.47) 0.089 1.81(0.95 to 3.45) 0.072
WCC (x10%/L) 1.00 (0.97 to 1.02) 0.839 1.01 (0.99 to 1.04) 0.327
Surgical diagnosis
Benign/ Obstetric 1 1
Malignant 1.68 (1.05 to 2.69) 0.032 1.04 (0.64 to 1.69) 0.862
Trauma 1.07 (0.70 to 1.62) 0.759 0.95(0.59to 1.51) 0.823
Urgency
Elective 1 1
Emergency 1.84 (1.13 to 3.00) 0.015 1.19 (0.74 to 1.93) 0.470
Grade of surgery
Minor 1 1
Major 1.35(0.86 to 2.11) 0.188 1.28 (0.85 to 1.93) 0.240
SARS-CoV-2
diagnosis 1 1
Preoperative 0.94 (0.63 to 1.42) 0.779 1.21 (0.80 to 1.83) 0.368
Postoperative

The adjusted models included 901 patients with complete data for mortality and 893 with complete data
for pulmonary complications.

ASA: American Society of Anesthesiologists grade; Cl: confidence interval; Severe acute respiratory

syndrome coronavirus 2; WCC: white cell count.
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Supplementary Table 7: Sensitivity analysis with adjusted models of predictors for 30-day mortality and

pulmonary complications, in patients diagnosed with SARS-CoV-2 pre-operatively

30-day mortality

Pulmonary complications

Adjusted Odds Ratio p-value Adjusted Odds Ratio p-value
(95% Cl) (95% Cl)

Age
<70 years 1 1
>70 years 1.83 (0.86 to 3.88) 0.116 0.97 (0.39 to 2.38) 0.946
Sex
Female 1 1
Male 2.37 (1.21to 4.66) 0.012 2.06 (1.00 to 4.28) 0.051
ASA grade
1to2 1 1
3to5 4.67 (1.76 to 12.42) 0.002 9.78 (3.24 to 29.50) <0.0001
Unknown 8.19 (1.03 to 65.30) 0.047 2.92 (0.23 to 36.96) 0.408
Comorbidities
None 1 1
1 1.55 (0.40 to 5.99) 0.526 1.81(0.60to 5.42) 0.289
>2 2.73(0.81 t0 9.24) 0.105 0.79 (0.27 to 2.33) 0.668
WCC (x10%/L) 1.03 (0.99 to 1.07) 0.131 1.06 (1.00 to 1.12) 0.062
Surgical diagnosis
Benign/ Obstetric 1 1
Malignant 0.52(0.17 to 1.59) 0.251 1.60 (0.45 to 5.69) 0.467
Trauma 1.03 (0.40to 2.63) 0.950 2.13(0.61 to 7.38) 0.235
Urgency
Elective 1 1
Emergency 1.54 (0.28 to 8.40) 0.620 2.09 (0.47 to 9.24) 0.333
Grade of surgery
Minor 1 1
Major 1.99 (0.91 to 4.35) 0.084 1.66 (0.69 to 3.99) 0.260

The adjusted models included 279 patients with complete data for mortality and 276 with complete data

for pulmonary complications.

ASA: American Society of Anesthesiologists grade; Cl: confidence interval; Severe acute respiratory

syndrome coronavirus 2; WCC: white cell count
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Supplementary Figure 1: Relationship between pulmonary complications

Unexpected
ventilation
n=70

Pneumonia
n=276

ARDS: acute respiratory distress syndrome.
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Supplementary Figure 2: 30-day mortality rates stratified by timing of surgery and development of
pulmonary complications including information on missing data

No pulmonary

complications

n=15 (68.2%)
Mortality: 6.7% (1/15)

Preoperative SARS-CoV-2 diagnosis
n=22 (7.9%)
Mortality: 9.1% (2/22)

Developed pulmonary

n=7 (31.8%)
Mortality: 14.3% (1/7)

Elective surgery
n=280 (24.8%)
Mortality: 18.9% (53/280)

No pulmonary

complications

n=111 (44.4%)
Mortality: 10.8% (12/111)

ive SARS-CoV-2 di;
n=250 (89.3%)
Mortality: 20.4% (51/250)

Developed pulmonary

n=138 (55.5%)
Mortality: 28.3% (39/138)

All patients
n=1128
Mortality: 23.8% (268/1128)

No pulmonary

n=131 (48.5%)
Mortality: 4.6% (6/131)

Preoperative SARS-CoV-2 diagnosis
n=269 (32.2%)
Mortality: 22.3% (60/269)

Developed pulmonary

n=134 (49.6%)
Mortality: 39.6% (53/134)

Emergency surgery
n=835 (74.0%)
Mortality: 25.6% (214/835)

No pulmonary

n=253 (45.8%)
Mortality: 10.7% (27/253)

ive SARS-CoV-2 di
n=552 (66.1%)
Mortality: 27.9% (154/552)

Developed pulmonary

=290 (53.5%)
Mortality: 43.1% (125/290)

Missing data
Pulmonary complications missing
Timing of of diagnosis missing by urgency: by urgency of surgery/ timing of
Urgency of surgery missing, n=13 Elective, n=8 diagnosis:
Mortality missing by urgency of surgery: Emergency,n=14 o Elective, postoperative: n=1
Mortality missing, n=15 Hective, 2 Mortality missing, by timing of diagnosis: Emergency, preoperative: n=4
" Elective, timing missing, n=2 Emergency, postoperative: n=9
Emergency, n=11 Emergency preoperative diagnosis, n=1 Mortality missing:
Patient missing urgency, n=2 Emergency postoperative diagnosis, n=5 Emergency, postoperative
Emergency, timing missing, n=5 diagnosis, developed pulmonary
complications, n=1

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2.

Pulmonary complications defined as pneumonia, acute respiratory distress syndrome, and/or unexpected
postoperative ventilation.

" Procedure and indication information was available for 20 of the 22 elective patients with preoperative
diagnosis of SARS-CoV-2. 50% (10/20) underwent cancer resections, 15% (3/20) underwent obstetric

procedures, 10% (2/10) underwent surgery for injuries, and 25% (5/20) undergoing surgery for benign
pathology.
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