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[bookmark: _Toc530581736]Definitions of SSI

Both Swissnoso and ISO-Raisin use the US CDC definition of SSI1 with mandatory post-discharge surveillance of patients. PHE SSISS uses a slightly modified definition of the US CDC definition, where pus cells are required in addition to positive microbiology, and only detection of SSI during the inpatient stay and at readmission is mandatory.2 For superficial SSI specifically, criterion based on clinical signs requires 2 signs/symptoms (not 1) and clinician’s diagnosis or wound deliberately re-opened by the surgeon to manage the infection.2
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[bookmark: _Toc530581737]Supplementary Table 1
Odds ratios for surgical site infection for each level of the COLA score in the derivation cohort, and each validation cohort.


	
	Gervaz et al.
Derivation cohort
	Swissnoso
Validation cohort
	ISO-Raisin
Validation cohort
	PHE SSISS
Validation cohort

	COLA score
	Regression coefficient
	OR 
(95% CI)
	P
	Regression coefficient
	OR 
(95% CI)
	P
	Regression coefficient
	OR 
(95% CI)
	P
	Regression coefficient
	OR 
(95% CI)
	P

	
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	
0
	0
	1.00 (ref.)
	
	0
	1.00 (ref.)
	
	0
	1.00 (ref.)
	
	0
	1.00 (ref.)
	

	1
	0.88
	2.40 
(0.70-8.26)
	
	0.47
	1.61
(1.42-1.81)
	
	0.84
	2.32 
(1.11-4.82)
	
	0.41
	1.52 
(1.23-1.88)
	

	2
	1.40
	4.06 
(1.18-13.92)
	
	0.98
	2.67
(2.37-3.00)
	
	1.35
	3.88
(1.88-8.00)
	
	0.70
	2.01
(1.62-2.48)
	

	3
	2.64
	14.07 
(4.11-48.14)
	
	1.46
	4.33
(3.83-4.88)
	
	1.42
	4.14
(1.90-9.01)
	
	1.18
	3.28
(2.62-4.12)
	

	4
	3.63
	37.86 
(8.71-164.48)
	
	1.79
	5.98
(4.97-7.20)
	
	1.96
	7.15
(2.53-20.18)
	
	1.62
	5.06
(3.57-7.18)
	

	





[bookmark: _Toc530581738]Supplementary Table 2
Bivariable logistic regression analysis of risk of deep or organ/space SSI for each level of COLA score in three external validation cohorts: Public Health England (PHE) cohort, ISO-Raisin cohort, Swissnoso cohort



	COLA score 
	Swissnoso
Validation cohort
	ISO-Raisin
Validation cohort
	PHE
Validation cohort

	
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P

	
	
	<0.001
	
	0.02
	
	<0.001

	0
	0
	1.00
	
	0
	1.00
	
	0
	1.00
	

	1
	0.37
	1.44 (1.25-1.66)
	
	0.74
	2.10 (0.79-5.62)
	
	0.16
	1.17 (0.86-1.59)
	

	2
	0.83
	2.30 (2.00-2.65)
	
	0.97
	2.65 (0.98-7.15)
	
	0.36
	1.43 (1.05-1.94)
	

	3
	1.35
	3.84 (3.33-4.43)
	
	1.40
	4.04 (1.44-11.36)
	
	0.88
	2.40 (1.73-3.33)
	

	4
	1.59
	4.91 (3.96-6.08)
	
	1.94
	6.93 (1.80-26.76)
	
	1.40
	4.07 (2.50-6.60)
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	AUC (95% CI)
	
	0.57 (0.53-0.59)
	
	
	0.54 (0.43-0.66)
	
	
	0.55 (0.52-0.60)
	

	


AUC, area under the curve; CI, confidence interval; OR, odds ratio



[bookmark: _Toc530581739]Supplementary Table 3
Sensitivity analysis - Bivariable logistic regression analysis of risk of SSI for each level of COLA score with 0 points attributed for missing data in external validation cohorts: Swissnoso cohort, ISO-Raisin cohort, Public Health England (PHE) cohort

Sensitivity analyses: In a ‘best case scenario’, including all patients in the databases with any of four variables of the COLA score and attributing 0 points for any missing COLA variable, the discriminative ability of the COLA score decreased, with the AUC calculated to be 0.63 for the Swissnoso cohort, 0.57 for the ISO-Raisin cohort and 0.59 for the PHE cohort.
  


	COLA score 
	Swissnoso
Validation cohort
	ISO-Raisin
Validation cohort
	PHE
Validation cohort

	
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P

	
	
	<0.001
	
	<0.001
	
	<0.001

	0
	0 
	1.00
	
	0
	1.00
	
	0
	1.00
	

	1
	0.53
	1.70 (1.36-2.13)
	
	0.49
	1.64 (1.08-2.49)
	
	0.59
	1.81 (1.31-2.50)
	

	2
	1.08
	2.94 (2.36-3.66)
	
	0.83
	2.30 (1.53-3.45)
	
	1.02
	2.78 (2.03-3.81)
	

	3
	1.68
	5.39 (4.33-6.72)
	
	1.06
	2.87 (1.89-4.37)
	
	1.54
	4.69 (3.41-6.45)
	

	4
	2.10
	8.18 (6.35-10.54)
	
	1.53
	4.63 (2.14-10.03)
	
	1.89
	6.60 (4.51-9.68)
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	AUC (95% CI)
	
	0.63 (0.62-0.64)
	
	
	0.57 (0.55-0.59)
	
	
	0.59 (0.58-0.60)
	

	


[bookmark: _GoBack]AUC, area under the curve; CI, confidence interval; OR, odds ratio






[bookmark: _Toc530581740]Supplementary Table 4
Sensitivity analysis - Bivariable logistic regression analysis of risk of SSI for each level of COLA score with 1 point attributed for missing data in external validation cohorts: Swissnoso cohort, ISO-Raisin cohort, Public Health England (PHE) cohort.

Similarly, in a ‘worst case scenario’, attributing 1 point for any missing COLA variable to the same larger study population also decreased the discriminative ability of the COLA score, with the AUC calculated to be 0.62 for the Swissnoso cohort, 0.54 for the ISO-Raisin cohort and 0.58 for the PHE cohort.  


	COLA score 
	Swissnoso
Validation cohort
	ISO-Raisin
Validation cohort
	PHE
Validation cohort

	
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P
	Regression coefficient
	OR (95% CI)
	P

	
	
	<0.001
	
	<0.001
	
	<0.001

	0
	0
	1.00
	
	0
	1.00
	
	0
	1.00
	

	1
	0.30
	1.36 (1.22-1.53)
	
	0.83
	2.31 (1.16-4.59)
	
	0.26
	1.30 (1.06-1.60)
	

	2
	0.71
	2.03 (1.82-2.26)
	
	1.15
	3.16 (1.61-6.19)
	
	0.50
	1.64 (1.35-2.00)
	

	3
	1.15
	3.16 (2.84-3.53)
	
	1.24
	3.45 (1.76-6.76)
	
	0.76
	2.13 (1.75-2.60)
	

	4
	1.44
	4.26 (3.76-4.82)
	
	1.22
	3.38 (1.69-6.76)
	
	1.20
	3.33 (2.68-4.13)
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	AUC (95%CI)
	
	0.62 (0.61-0.63)
	
	
	0.54 (0.52-0.56)
	
	
	0.58 (0.57-0.59)
	

	


AUC, area under the curve; CI, confidence interval; OR, odds ratio








[bookmark: _Toc530581741]Supplementary Figure 1
Receiver operating characteristic (ROC) curves and area under ROC curve (AUC) for the COLA score in three external validation cohorts (L to R):  Swissnoso cohort, ISO-Raisin cohort and PHE cohort
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[bookmark: _Toc530581742]Supplementary Figure 2:
ROC curve and AUC for the NHSN multivariable model for predicting risk of SSI after colon surgery validated in Swissnoso cohort
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[bookmark: _Toc530581743]Supplementary Figure 3:
ROC curve and AUC for the NHSN multivariable model for predicting risk of SSI after rectal surgery validated in Swissnoso cohort (L to R): all SSI, deep or organ/space SSI only
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[bookmark: _Toc530581744]Supplementary Figure 4
ROC curves and AUC for multivariable logistic regression models for predicting risk of SSI using the Swissnoso database (L to R):
colorectal surgery, colon surgery, rectal surgery
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