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Abstract

Background: Congestive heart failure (CHF) is a major public health issue. Today, CHF affects 6.5 million people in the U.S.
and the incidence rate is projected to rise by 46% to more than 8 million cases by 2030. Current reimbursement policies use
readmission rates and length of hospital stays as indicators of quality of care, and incentivize providers to meet these quality
measures as the cost of hospitalization alone significantly contributes to the overall burden of CHF on patients and health systems.
Symptoms of CHF can be unpredictable and presently there are no reliable solutions to track disease control for discharged
patients.

Objective: This study aims to improve patients’ self-monitoring practices post-hospital discharge, quickly identify critical
warning signs, decrease hospital readmissions and reduce healthcare costs for CHF patients by integrating remote monitoring
ePRO into standard outpatient care practices.

Methods: The pilot study seeks to enroll 60 patients who were admitted to The Mount Sinai Hospital for acute CHF exacerbation
and have access to either an Android or iOS enabled smartphone. RxUniverse (a digital platform that enables physicians to directly
“prescribe” evidence-based mobile health applications to patients) will be used to prescribe HealthPROMISE and iHealth mobile
apps (Figure 1). Patients update and record their CHF-related symptoms and quality of life measures daily on HealthPROMISE.
Vital sign data, including blood pressure, heart rate, and weight, is collected through an ambulatory remote monitoring system
that includes a smartphone application and Bluetooth-connected smart devices. ePRO data is submitted electronically to a dashboard
monitored daily by a practitioner, who determines whether to continue current care or to call the patient for further assessment
of symptoms (Figure 2). Any critical red-flag values automatically alert the physician and prompt the patient to seek medical
attention. Enrollment barriers included: onboarding time (30 minutes), identifying patients, competition with other Mount Sinai
initiatives and research trials, language barriers, and low health literacy (Figure 3).

Results: The study had 52 of the 60 patients enrolled. Thirty-eight patients (73%) continue to actively use the mobile apps and
smart devices to track blood pressure and weight, 27 patients (52%) have completed one month of active use, while 5 patients
have dropped out. There have been 4 hospital readmissions (7%) mainly due to non-compliance and complications from other
chronic conditions (Figure 3).

Conclusions: Given the increasing burden of CHF on patients and healthcare systems, there is a critical need for an effective,
sustainable, and feasible remote monitoring system for CHF patients following hospital discharge. The ability for providers to
access patient-reported outcomes and vital signs in real-time can significantly impact the quality of outpatient care, potentially
reducing readmissions and costs. CHF patients are showing positive health outcomes; CHF patients had a 7% readmission rate
compared to the national readmission rate of >25% within 30 days of discharge. Enrollment challenges were overcome by enrolling
CHF patients 2-3 days before expected discharge and adding a patient coordinator to hospital rounds. These latest advances in
remote monitoring show promise for the future of technology-connected healthcare.
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Figures
Figure 1. CHF Solution tool kit, including RxUniverse (used to “prescribe” patients the apps), HealthPROMISE (used for patients to track symptoms),
and iHealth (used to track data from the smart devices).

Figure 2. Vital sign measurements in real time transmitted to provider dashboard.
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Figure 3. Enrollment flow chart.
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