Appendix 1. Standard Documentation Practices.

Prior to piloting the NLP-augmented program, a structured, templated-note designed to capture presence of an indwelling urinary catheter (IUC) was implemented on the acute-care wards as part of a broader program for improving compliance with the Institute for Healthcare Improvement indwelling urinary catheter bundle.  Nursing staff documented using the IUC template on every shift. For patients on the acute care wards, nurses are required to document a minimum of one temperature per shift; however, there are no specific guidelines outlining that this be the highest or lowest temperature. 

In the ICU, there is an independent software system (CareView) in place for documenting vital signs and presence of devices, including IUCs.  Thus, documentation of IUC was not systematically recorded within the nursing progress notes, which is where the NLP algorithm was applied. 




Appendix 2. Detailed Description of Standard Infection Control Surveillance Methods.

Indwelling Urinary Catheter Days (IUCDs):
Methods of measuring indwelling urinary catheter days (IUCDs) by the infection control division varied according to unit type. In the ICU, IUCD were counted by electronic extraction from Careview.  On the acute care floors, IUCDs were counted in the following manner: First, the nurses on floor compiled a list of all patients with an IUC present on that day. The list was then given by each floor to healthcare quality, who then compiled the data into an Excel spreadsheet that was given to the infection control division. In the long-term care facility, the process was similar, except that the nurses input the data directly into the Excel spreadsheet which was then given to infection control. Per NHSN guidelines, IUC days recorded by the infection control program were counted once daily at the same time every day.

CAUTI Surveillance:
The infection control division performs routine CAUTI surveillance in all areas of the hospital, in accordance with reporting rules by the Joint Commission. 

CAUTI presence is determined in the following manner. After IUCDs are determined for each ward, these data are compiled into a single document. Microbiology data is then extracted via a Fileman program and the microbiologic data and the IUC data merged into a single document. Any cases with both a IUC present and a positive urine culture are then flagged for further review, and an extensive manual chart review is undertaken, and all elements of the NHSN CAUTI criteria extracted (including vital signs, urinalysis results, detailed microbiology data, and clinical parameters).



Appendix 3. Details of NLP Algorithm
For CAUTI detection, the NLP programming was expanded to search for clinical documentation of fever using temperatures ≥100.4 and/or keywords (“febrile,” ”remains febrile,” “fever present,” “fevers continue,” “currently febrile) within free-text progress notes (Figure 2); the NLP was programmed to exclude other keywords (afebrile, lack of fever, no fever, normal temperature, no documented fever) from the flagging system. 

Recorded temperatures from vital sign observations and structured urinalysis results were obtained from the VA’s administrative data warehouse. Urine microbiology results were obtained by parsing the text laboratory report from VistA. Using these data elements, we developed an electronic algorithm for calculating indwelling urinary catheter days and identifying potential CAUTIs using catheter presence, microbiology, urinalysis, and vital signs data for initial identification.  Because of variation in documentation practices for symptoms, developing an NLP-based algorithm that accurately captured symptoms was not feasible and therefore the majority of symptoms (for example, suprapubic pain and dysuria) were not included in the NLP algorithm for data extraction. 

Of note, the electronic algorithm was designed to maximize the opportunity to detect CAUTIs. Therefore, all positive urine cultures were captured, including those with low colony counts and mixed flora (Figure 1).  

The NLP algorithm categorizes temperatures >100.4, or any record of “fever” or “febrile” in a clinical note, as meeting criteria for fever. Many clinicians record temperatures of ≥100.3 as “fever,” however, for the purposes of CAUTI surveillance and reporting, NHSN defines “fever” as >100.4. 18 



[bookmark: _GoBack]Appendix 4. Details of Manual Review of False-Positives:

False-positives were inappropriately flagged by the NLP-augmented algorithm for the following reasons: 1) clinical documentation of the words “fever” or “febrile” with recorded temperature ≤100.4 (2 cases), 2) urine cultures that were mixed or not completely evaluated (4 cases), 3) culture with ≥1,000 but ≤100,000 organisms with a negative urinalysis (1 case), and 4) UTI present on admission (2 cases).
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