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Agenda

¯ Introduction of digital health in clinical research 

¯ Three different technologies 
¥ Voice-based technology
¥ Physical activity
¥ Electronic Health Records

¯ Challenges and opportunities 
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Introduction of Digital Health in 

Clinical Care for Heart Failure 



Introduction

¯ Healthcare industry, until recently has been largely 
excluded from the advances in digital health

¯ Availability of powerful yet low-cost computing + 
funding from government and industry resulted in major 
advances in the use of digital technologies

¯ Facilitate healthcare delivery + optimize clinical trials 
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Digital Technologies
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Several emerging technologies 

that will disrupt clinical trials



Voice Technology For 

Data Collection 
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Impact of COVID-19:

Can These Technologies 

be Pivoted ?
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VOICE-COVID Study

Eur Heart J Digit Health, Volume 2, Issue 3, September 2021, Pages 5213527, https://doi.org/10.1093/ehjdh/ztab055

x x

https://doi.org/10.1093/ehjdh/ztab055
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Physical Activity
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Problem We Are Trying To Solve

Healthy Futures: The Need For Action, 2020
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A mobile health intervention to 

increase physical activity in 

patients with heart failure and 

diabetes:

The TARGET-HF-DM trial
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" Regular physical activity is essential to optimal cardiovascular health

" Improves outcomes and quality of life in heart failure

" Improves glycemic control and reduces complications in diabetes

" The health impact of behavioral recommendations such as regular exercise is limited by poor long-

term adherence

" Digital health interventions (mHealth) provide novel platforms to improve health behaviors but have 

not been rigorously tested in patients with chronic diseases

" The TARGET-HF-DM study was designed to test the efficacy of a mobile health intervention in 

patients with both HF and DM on Physical activity Medication adherence

Background and Objectives
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" TARGET-HF-DM was a pragmatic multi-center randomized controlled trial at 6 clinical 

sites in the United States

" Broad Entry Criteria:

" Both symptomatic heart failure (regardless of EF) and diabetes (requiring medical 

treatment)

" Not participating in formal supervised exercise program (such as cardiac rehabilitation)

" No significant non-cardiac impairments to physical activity

" Smartphone

Design: Patients

Sharma A, et al. American Heart Journal 2018



Design: Intervention
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Statistical Models
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Baseline Demographics
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Primary Outcome
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Electronic Health 

Records To Nudge Use 

of  GDMT

30



31



Background

¯ GDMT improves clinical outcomes in HFrEF but remains 
pervasively under-prescribed

¯ Efforts to optimize GDMT are abundant and resource 
intensive but limited evidence supports their use

¯ The electronic health record (EHR) may be used to 
target and individualize GDMT recommendations

¯ This approach is easily scalable and a low-cost way to 
accelerate high value care
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Study Hypothesis

PROMPT HF was designed to test the hypothesis that 
timely and targeted alerting of recommendations about 

medical treatment of HFrEF tailored to the patient would 
lead to higher rates of GDMT prescription compared to 

usual care
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Study Design
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Sample Alert
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Primary Outcome

36



Sample Size

¯ Absolute increase of 10% in proportion of patients on an 
additional class of GDMT at 30 days

¯ Sample size of 1310 achieved 91% power to detect a 10% 
difference between study arms at ³=0.05 and ICC of 
0.05

¯ Primary outcome examined association between 
intervention and outcomes using generalized linear 
models adjusting for prespecified baseline 
characteristics and accounting for clustering at provider 
level
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Trial Locations
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Baseline 
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Primary Clinical Endpoint: Additional GDMT 

Class
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RR: 1.41 (1.03, 1.93); P=0.03 Number Need to Alert = 14



Secondary Clinical Endpoint: +GDMT 

Class/±Dose
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RR: 1.39 (1.08, 1.79); P=0.01 Number Need to Alert= 10



Considerations

¯ Results from Single Health Care System

¯ Only Included High Volume Clinicians

¯ Tested in Outpatient Setting; Inpatient Trial Ongoing

¯ Tested within the Epic® EHR

¯ Increase in Dose was Secondary Outcome

¯ Impact Beyond 30 Days Subject of Future Study
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Conclusions

¯ A personalized alert triggered via the EHR during office 
visits led to significantly higher number of HFrEF
patients on appropriate GDMT

¯ This low-cost tool can be rapidly embedded into the 
EHR at integrated health care systems and lead to 
widespread improvements in the care of heart failure 
patients
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Emerging 

discussion 

around digital 

technologies
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Thank you very 

much!

45


