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A voice can carry a long distance, but in patients with heart failure (HF) a voice can also carry otherwise hidden signs useful for
predicting short-term risk for worsening disease, even acute decompensation. Potentially, it only has to reach a smartphone to
do it, suggests a preliminary study of a mobile app designed to alert patients and clinicians to such looming HF events, if
possible in time to avert them.

The proprietary app and analysis system (HearO, Cordio Medical), used daily at home by 180 patients with stable HF,
demonstrated 82% accuracy in picking out vocal signals of early congestion that would soon be followed by a need for
intensified therapy or acute decompensation.

In practice, clinicians receiving the system's alerts about altered fluid status would intervene with medication adjustments before
the patient deteriorates and possibly heads for the emergency department. That would be the plan; there were no interventions
in the current study, which was designed only to explore the strategy's feasibility and accuracy.

The system could emerge as "a useful tool in remote monitoring of heart failure patients, providing early warning of worsening
heart failure," said William Abraham, MD, from Ohio State University Wexner Medical Center, Columbus.

"It has the potential to reduce acute decompensated heart failure hospitalizations and improve patient quality-of-life and
economic outcomes. But, of course, we have to show that now in larger and randomized clinical studies."

Abraham presented the Cordio HearO Community Study preliminary results today at the Heart Failure Association of the
European Society of Cardiology (HFA-ESC) sessions, held virtually and live in Madrid, Spain. It follows a recent small study that
showed the same app could identify vocal signals linked to altered fluid status in patients with HF hospitalized with acute
decompensation.

In the current study, researchers prospectively tracked any worsening-HF events that hit patients within a month after the
system sent them an alert suggesting early changes in fluid status. Then, they retrospectively assessed the strategy's predictive
accuracy for an initial episode.

The system correctly predicted 32 of 39 first HF events, for an 82% sensitivity and a false-positive rate of 18%. On an
annualized basis, Abraham said, the patients experienced an estimated two to three false alarms per year, alerts that were not
followed by HF events. For context, the standard practice of monitoring the patient's weight "has a sensitivity of about 10% to
20%. So this performs very well as a noninvasive technology."

On average, Abraham said, "we were able to detect future events about 18 days prior to the worsening heart failure event,"
which in practice would provide "a pretty broad window for intervention."

The false-positives were not a surprise. Lung fluid status can change in conditions other than heart failure, he observed, and the
HearO system alerts aren't meant to be followed blindly.

"I don't know that we clearly understand what those false-positives represent just yet," Abraham said. "The bottom line is, as
with any diagnostic tool, you have to use the totality of clinical information you have available. If you get an alert and the patient
has a fever and a cough, you might think of pneumonia before worsening heart failure."

"The false-positives don't appear to be alarming," agreed Antoni Bayés-Genís, MD, PhD, Hospital Universitari Germans Trias i
Pujol, Badalona, and Universitat Autònoma de Barcelona, Spain.

The study suggests that the HearO system, combined with sound clinical judgment, "has the potential to identify early
congestion that may allow for treatment management, and then avoiding hospital admission," Bayés-Genís, who isn't connected
with the study, told theheart.org | Medscape Cardiology.

The entirely noninvasive, smartphone-based app would be more appealing than implanted devices that, for example, measure
thoracic bioimpedance or pulmonary artery pressure and are also intended as congestion early-warning systems, he proposed.
"Its scalability makes it very attractive as well."

Voice-Analysis App Promising as Early Warning System for Heart
Failure Decompensation

http://www.medscape.com/
https://emedicine.medscape.com/article/163062-overview
https://clinicaltrials.gov/ct2/show/NCT03438799
https://www.medscape.com/viewcollection/36455
https://www.medscape.com/viewarticle/964913


14:51 ,25.5.2022 https://www.medscape.com/viewarticle/974400_print

https://www.medscape.com/viewarticle/974400_print 2/2

But all that "would have to be validated in a large clinical trial," Bayés-Genís, who co-moderated the conference session
featuring Abraham's presentation, said when interviewed.

The ongoing study has enrolled 430 clinically stable adult patients with HF in New York Heart Association functional class II or
III, regardless of left ventricular ejection fraction, who were cared for by teams at eight  centers in Israel. At the outset, during a
period of stability, each patient spoke a few sentences into the app to establish a vocal-pattern baseline.

Once home, their assignment was to speak the same sentences into their phones once a day. The app, working through a
cloud-based, artificial intelligence–derived processing system, compared each day's vocal signature with the baseline and
alerted researchers when it detected signs of altered fluid status.

About 460,000 recordings were collected from the 180 patients in the current analysis, of whom about 27% were women. They
used the app for a mean of 512 days.

The system seems to work well regardless of language or dialect, Abraham said. About 70% of the current study's patients
spoke Hebrew, and most of the rest spoke either Russian or Arabic.

Most patients (almost 80%) used the app at least 70% of the prescribed time. Only 14 patients used the app less than 60% of
the time, he reported.

Bayés-Genís proposed that in practice, unfamiliarity with or resistance to smartphone technology would be unlikely to figure
greatly in any nonadherence with the daily app regimen, except "maybe for the eldest of the eldest." The current cohort's mean
age was 70 years. In his experience, he said, most older persons younger than age 80 use a smartphone, at least in more
developed countries.

Abraham discloses serving on an advisory board for and receiving consulting fees from Cordio Medical; receiving consulting
fees from Abbott, Boehringer Ingelheim, CVRx, Edwards Lifesciences, and Respicardia; receiving salary from V-Wave Medical;
and receiving research support from the National Heart, Lung, and Blood Institute. Bayés-Genís has recently reported receiving
personal fees from AstraZeneca, Vifor-Fresenius, Novartis, Boehringer Ingelheim, Abbott, Roche Diagnostics, and Critical
Diagnostics. 
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