
Supplementary Material
Results for top 4 Multivariable Prediction Models based on variable inclusion and c statistic
	
	Model

	
	1
	2
	3*
	4

	Constant
	
	
	
	

	Estimate (95% CI)
	-2.35 (-2.84--1.95 )
	-2.44 (-2.94--2.03 )
	-2.28 (-2.73--1.87 )
	-2.07 (-2.28--1.87 )

	p value
	0.0000
	0.0000
	0.0000
	0.0000

	Streptococcus
	
	
	
	

	Estimate (95% CI)
	-1.9 (-2.97--1.2 )
	-1.92 (-3.33--1.25 )
	-2.03 (-3.3--1.38 )
	-1.74 (-2.91--1.12 )

	OR (95% CI)
	0.15 (0.05-0.3 )
	0.15 (0.04-0.29 )
	0.13 (0.04-0.25 )
	0.17 (0.05-0.33 )

	p value
	0.0031
	0.0029
	0.0016
	0.0052

	Anaerobe
	
	
	
	

	Estimate (95% CI)
	-1.81 (-3.4--0.98 )
	-1.8 (-3.55--1 )
	-1.92 (-3.5--1.21 )
	-1.29 (-2.98--0.72 )

	OR (95% CI)
	0.16 (0.03-0.37 )
	0.17 (0.03-0.37 )
	0.15 (0.03-0.3 )
	0.27 (0.05-0.49 )

	p value
	0.0070
	0.0067
	0.0034
	0.0653

	Culture from other site -3 to +7 days of blood culture
	
	
	
	

	Estimate (95% CI)
	-1.25 (-1.99--0.75 )
	-1.24 (-1.91--0.75 )
	-1.18 (-1.88--0.65 )
	-1.15 (-1.81--0.71 )

	OR (95% CI)
	0.29 (0.14-0.47 )
	0.29 (0.15-0.47 )
	0.31 (0.15-0.52 )
	0.32 (0.16-0.49 )

	p value
	0.0055
	0.0059
	0.0078
	0.0079

	Number of isolates in polymicrobial episodes
	
	
	
	

	Estimate (95% CI)
	0.46 (-0.02-0.72 )
	0.47 (-0.01-0.72 )
	0.53 (0.08-0.77 )
	

	OR (95% CI)
	1.59 (0.98-2.06 )
	1.61 (0.99-2.05 )
	1.69 (1.08-2.16 )
	

	p value
	0.0536
	0.0386
	0.0164
	

	Enterococcus
	
	
	
	

	Estimate (95% CI)
	-0.68 (-1.15--0.21 )
	-0.67 (-1.15--0.23 )
	-0.77 (-1.25--0.37 )
	

	OR (95% CI)
	0.51 (0.32-0.81 )
	0.51 (0.32-0.8 )
	0.46 (0.29-0.69 )
	

	p value
	0.0577
	0.0675
	0.0301
	

	Length of Stay > 7 days
	
	
	
	

	Estimate (95% CI)
	0.66 (0.28-1.05 )
	0.63 (0.23-1.07 )
	0.59 (0.16-1.02 )
	

	OR (95% CI)
	1.94 (1.32-2.85 )
	1.87 (1.26-2.93 )
	1.81 (1.17-2.78 )
	

	p value
	0.0421
	0.0526
	0.0664
	

	Gram Negative Aerobe
	
	
	
	

	Estimate (95% CI)
	-0.45 (-0.92--0.04 )
	-0.48 (-0.92--0.07 )
	-0.62 (-1.06--0.22 )
	

	OR (95% CI)
	0.64 (0.4-0.96 )
	0.62 (0.4-0.94 )
	0.54 (0.34-0.8 )
	

	p value
	0.1819
	0.1549
	0.0543
	

	General Medical Ward Location
	
	
	
	

	Estimate (95% CI)
	0.5 (0.12-0.89 )
	0.63 (0.24-1 )
	0.68 (0.27-1.04 )
	0.55 (0.19-0.88 )

	OR (95% CI)
	1.65 (1.13-2.43 )
	1.87 (1.27-2.72 )
	1.97 (1.3-2.84 )
	1.74 (1.21-2.42 )

	p value
	0.1108
	0.0316
	0.0222
	0.0493

	Hematology Ward Location
	
	
	
	

	Estimate (95% CI)
	0.71 (0.34-1.09 )
	0.82 (0.49-1.19 )
	0.84 (0.51-1.17 )
	0.75 (0.41-1.05 )

	OR (95% CI)
	2.04 (1.4-2.98 )
	2.28 (1.63-3.28 )
	2.32 (1.67-3.24 )
	2.13 (1.51-2.86 )

	p value
	0.0203
	0.0033
	0.0026
	0.0046

	Staphylococcus aureus
	
	
	
	

	Estimate (95% CI)
	0.57 (-0.04-1.11 )
	0.49 (-0.14-1 )
	
	

	OR (95% CI)
	1.77 (0.96-3.04 )
	1.63 (0.87-2.72 )
	
	

	p value
	0.1939
	0.2356
	
	

	SICU Location
	
	
	
	

	Estimate (95% CI)
	-0.11 (-0.63-0.34 )
	
	
	

	OR (95% CI)
	0.89 (0.53-1.4 )
	
	
	

	p value
	0.6616
	
	
	

	Staphylococcus aureus in SICU Interaction
	
	
	
	

	Estimate (95% CI)
	-1.27 (-21.83--0.28 )
	
	
	

	OR (95% CI)
	0.28 (0-0.75 )
	
	
	

	p value
	0.1659
	
	
	

	
	
	
	
	

	c statistic
	0.75(0.68-0.8)
	0.74(0.68-0.8)
	0.73(0.67-0.79)
	0.68(0.63-0.73)

	Hosmer Lemeshow
	0.7422
	0.7146
	0.4317
	0.3878

	
	
	
	
	






Web Based Data Collection Form For Expert Reviews
To standardize the reviewer evaluations, a structured approach for classification of positive blood cultures as CLABSIs, was enforced in a web application.  For each bacteremia episode, the web application guided reviewers through a stepwise process as follows: a) evaluation for common skin commensals, paired or unpaired cultures; b) presence of an HAI at another site; and c) presence or absence of a central line.  Following these steps, reviewers were required to classify events into 1 of 5 mutually exclusive groups: a) Community-onset bloodstream infection (BSI); b) Contaminant; c) Secondary BSI; d) Primary BSI, not central line associated; or e) CLABSI.  Data from the web application was written to a data server located with the Chicago Prevention Epicenter in Chicago, IL, and used for analysis.


Derivation and Validation Steps in Model Development
Derivation sets and model training was performed by creating bootstrap model sets with 500 replications.  AUC/c statistic was calculated using the trapezoidal rule16. A bootstrap methodology was used to obtain  95% Confidence intervals.  The fully saturated model contained the following covariates/dummy variables and related interaction terms: presence of a culture from other site -3 and +7 days of blood culture, number of length of stay (dichotomized at >7 days), polymicrobial organisms present, Enterococcus,  Streptococcus, anaerobe, gram-negative aerobe, Coagulase negative Staphylococcus, Yeast, Staphylococcus aureus, and General Ward, Hematology Unit, or SICU location.  Final model selection occurred based on clinical significance of variables, as well as, examining variables with p<0.20; decisions were guided by a backwards stepwise selection process.  Validation was performed using the original data set.

Matching of NHSN data to dataset, and development of reference standard
To match NHSN events to sampled data, sampled events that were in intensive care units and in plan were retained and NHSN data were linked based on patient identifiers.  To generate a reference standard for presence of CLABSI, reviewer measured CLABSIs were used.  When reviewer 1 and 2 were concordant, this value was used for the presence of CLABSI.  When reviewer 1 and 2 were discordant, if a third review was done, this was used.  For comparisons between the prediction rule performance and the reference at the episode level, those discordant episodes with no third review were subsequently excluded.  For incidence calculations, if no third review was performed, then an imputed value was used for the episode based on the reviewer 3 prevalence of CLABSI for the given pattern of discordance (i.e., reviewer 1, CLABSI, and reviewer 2, no CLABSI: reviewer 3 CLABSI prevalence = 0.54; reviewer 1, no CLABSI, and reviewer 2, CLABSI: reviewer 3 CLABSI prevalence = 0.81). 
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