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Supplemental Methods
We performed a number of sensitivity analyses to re-evaluate the results of our primary analysis. First, we evaluated multivariable-adjusted associations between PCT use and outcomes in the full cohort of hospitals, including hospitals not using PCT in any patients. Second, we evaluated the association between PCT use and antibiotic DOT without length of stay as a covariate, to assess for the possibility that length of stay may act as an intermediary between PCT use and antibiotic DOT. Third, to account for the possibility that hospitals that utilized PCT in 2012 may not have had access to PCT testing for the entire calendar year of 2012 or were less familiar with its use, we examined the subgroup of hospitals that had previously utilized PCT in 2011 and continued use into 2012. Fourth, as a surrogate marker for hospitals that may have algorithms regarding use of PCT and early cessation of antibiotics, we analyzed hospitals where PCT was checked sequentially in at least 1 patient. Additionally, we included hospital-level serial PCT rates as a primary exposure variable in a model with patient level outcomes and covariates, with mortality assessed as in the primary analysis using a time-varying PCT order in a Cox proportional hazards model. Fifth, to determine if there was a subgroup of patients with a specific site of infection that may have benefitted from PCT use, we analyzed for potential interactions between PCT use, site of infection, and outcomes of interest. Sixth, in order to attenuate unmeasured, patient-level confounding by indication for PCT testing, we performed three analyses using hospital-level PCT utilization as an ecological instrumental variable[30-33]. Use of hospital-level PCT rates as a measure of PCT exposure in models using patient-level outcomes and covariates provides advantages of a) reduced confounding by indication from individual treatment decisions and b) avoidance of the “ecological fallacy” that may occur from using hospital-level exposures and outcomes. We conducted three analyses using hospital-level PCT rates: 1) we used hospital-level PCT rates as our primary exposure variable in a model with patient-level outcomes and covariates; 2) we included hospital-level PCT availability (any hospital PCT use) as our primary exposure variable in a model with patient-level outcomes and covariates; 3) we assessed Spearman correlation of hospital-level PCT rates with risk-adjusted hospital outcomes derived from the random effects output of hierarchical regression models[34] with linear regression used to visualize the relationship. In order to attenuate effects of unmeasured confounding that may have been present in patient-level analyses, and also to reduce the risk that ‘reverse causality’ might account for our results (i.e., hospitals with higher antibiotic utilization preferentially adopted PCT) we performed a difference-in-differences analysis[35] (planned a posteriori) to compare changes in outcomes between hospitals who did not use PCT in 2011 and 2012 to hospitals that did not use PCT in 2011, but adopted PCT in 2012.


Supplemental Table 1: ICD9-CM diagnosis codes used to identify sepsis, comorbid conditions, acute organ failures, and site of infection. ICD9-CM – International Classification of Disease-9th Edition-Clinical Modification
	
	ICD-9 code present on admission

	Sepsis or Septic Shock
	0.38x, 995.91, 995.92, 785.52

	Comorbid Conditions
	

	     Heart Failure
	398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 425.4–425.9, 428.x

	     Diabetes Mellitus
	250.x

	     Hypertension
	401-405, 437.2x

	     Prior ischemic CVA/TIA
	433.x1, 434.x1, 435.x, 436, 437.1x, 437.9x, 438.x

	     Atrial Fibrillation
	427.3

	     CAD/Prior MI
	410.x–414.x, 429.2, V45.81

	     Renal Insufficiency
	403.01, 403.11, 403.91, 404.02, 404.03, 404.12, 404.13, 404.92, 404.93, 582.x, 583.0–583.7, 585.x, 586.x, 588.0, V42.0, V45.1, V56.x

	     Chronic pulmonary disease
	416.8, 416.9, 490.x–505.x, 506.4, 508.1, 508.8

	     Valvular heart disease
	394.x–397.x, 398.9, 42.4x, V42.2, V43.3

	     Peripheral vascular disease
	093.0, 437.3, 440.x, 441.x, 443.1–443.9, 47.1, 557.1, 557.9, V43.4

	     Venous thromboembolic disease
	415.1, 453.x, 459.1, 673, V12.51

	     Cancer
	140.x–172.x, 174.x–195.8, 200.x–208.x, 238.6, 196.x–199.x

	     Dementia
	290, 331.0

	     Cirrhosis
	571.x

	Comorbid Acute Organ Failures
	

	     Acute Respiratory Failure
	518.81, 518.82, 518.84, 786.09, 799.1, or procedure 96.7x on hospital day 0 or 1

	     Acute Renal Failure
	584, 585

	     Acute Neurologic Failure
	348.3, 293, 348.1, 780.01, 780.09, or procedure 89.14 on hospital day 0 or 1

	     Acute Hematologic Failure
	287.3, 287.4, 287.5, 286.9, 286.6, 286.2

	     Acute Metabolic Failure
	276.2

	     Acute Hepatic Failure
	570, 572.2, 573.3, 573.4

	Site of Infection
	

	     Pneumonia
	481, 482, 483, 484, 485, 486, 487

	     Primary Bacteremia or Fungemia
	038, 117.9, 112.5, 790.7 without code for other infection

	     Gastrointestinal Infection
	540, 541, 562.1, 574, 575 ,557, 569.83

	     Urinary Tract Infection
	590, 599

	     Skin or Soft Tissue Infection
	035, 680, 681, 682, 683, 684, 686


CVA – Cerebrovascular accident, TIA – Transient ischemic attack, CAD – coronary artery disease, MI – myocardial infarction


Supplemental Table 2: Association Between Procalcitonin and Outcomes by Infection Site
	Site of Infection
	Antibiotic-Days
	Clostridium Difficile
	Mortality

	Pulmonary
	1.13 (1.10-1.16)
	1.14 (0.65-1.99)
	0.98 (0.82-1.16)

	Gastrointestinal
	1.27 (1.22-1.31)
	1.72 (0.86-3.45)
	0.86 (0.62-1.20)

	Urinary Tract
	1.08 (1.04-1.11)
	1.62 (0.91-2.85)
	1.58 (1.22-2.05)

	Skin/Soft Tissue
	1.14 (1.09-1.20)
	1.39 (0.50-3.87)
	1.83 (1.24-2.71)

	Bactermia/Fungemia
	1.02 (0.85-1.23)
	0.05 (0.00-126000)
	1.79 (0.55-5.77)

	Other
	1.14 (1.10-1.18)
	1.67 (1.01-2.77)
	0.94 (0.81-1.09)


[bookmark: _GoBack]Data presented as adjusted risk ratio (95% CI) for antibiotic days, adjusted odds ratio (95% CI) for Clostridium difficile and hazard ratio (95% CI) for mortality. The ‘Other’ category refers to patients without an identified site of infection per our ICD-9 code algorithm.


Supplemental Figure 1
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