
Overview
The absence of tools that enable translation and consistent application of evidence-based heart failure treatment guidelines to clinical practice is a critical barrier for “real world” heart failure care. We have built, validated, employed clinically, and distributed adequately explicit bedside computer protocols (eProtocols) that enable translation of rigorous research results to clinical practice in critical care medicine. 
Documents containing guidelines for optimal management of patients with heart failure have been developed and widely distributed by the American Heart Association.  Poor compliance with these guidelines, and with the Joint Commission on Accreditation of Healthcare Organizations measures for heart failure patients, is linked to increased heart failure patient mortality.
We propose to build a computer-based protocol that will request and acquire the patient data needed to recognize the current physiological state of a patient and write patient-specific prescriptions based on detailed and adequately explicit versions of these guidelines.  We expect our computer protocol to prevent further complications and improve patient outcome. We will in this R21 grant proposal develop and evaluate enough rules of the protocol (eProtocol-HeartFailure) to evaluate its feasibility.  We will ultimately, in future work, install the protocol for use in heart failure clinics and adapt the protocol for use for use by general internists in the outpatient setting.
We have already begun the knowledge engineering process making use of tools, expertise, and facilities already available in our environment. We have begun to create electronic protocols for initiation and up-titration of evidence-based beta-blockers and angiotensin converting enzyme inhibitors, as well as for diuresis of patients with decompensated heart failure.  Starting with the American Heart Guideline (Guideline) for prescribing medication such as Furosemide, we build the logic frame with all features (e.g., physiologic states) used to give this drug.
For example the Guideline that follows is inadequately explicit and cannot lead to consistent clinician hear failure management.  It states: “The physical examination is the primary step in evaluating the presence and severity of fluid retention in patients with HF.  At each visit, physicians should record the patient’s body weight and determine the degree of jugular venous distension and its response to abdominal pressure, the presence and severity of organ congestion (pulmonary rales and hepatomegaly), and the magnitude of peripheral edema in the legs, abdomen, presacral area, or scrotum...Most patients with chronic HF do not have pulmonary râles...Short-term changes in fluid status in the individual patient are most reliably gauged by measuring short-term changes in body weight...”

Our logic frames add necessary detail to this inadequately explicit Guideline description and make it adequately explicit.   
Specific Aims

1. Develop and validate a limited set of adequately explicit computer protocol clinician decision rules based on the American College of Cardiology/American Heart Association Guideline for heart failure
a. Develop selected detailed eProtocol-HeartFailure rules
i. Capture free text rules through knowledge engineering

ii. Translate the free text to coded logic

iii. Map the logic variables to data identifiers
b. Validate rules with retrospective electronic patient data

i. Compare the judgments of primary care physicians with those of heart failure specialists

2. Use quality improvement techniques to test/modify the interface for use in the clinical setting.

a. Evaluate clinician interface interactions

i. Assess ease of use, data field placement, access to application via the Intranet at Intermountain Healthcare

b. Evaluate the data entry burden on bedside clinicians

i. Assess bedside clinician compliance with protocol instructions

ii. Evaluate bedside clinician data entry burden

