A novel acoustic biomarker for
quality of life in LVAD recipients
Unmet Need
Left ventricular devices (LVADs) are surgically implanted pumps
that improve survival in patients with advanced heart failure.
According to St. Judes, in the U.S. in 2016, over 7% of LVAD users
reported poor quality of life post-LVAD and approximately 6% of
patients who received an LVAD required severe pump thrombosis
machine replacement. Additionally, 5% of LVAD patients died from
an embolic stroke. Due to suboptimal LVAD support, there is a
need for optimizing LVAD performance and improving quality of
life following LVAD implementation – speciﬁcally, reducing
recurrent heart failure in LVAD users.

Technology
Duke inventors have identiﬁed a novel acoustic feature that
identiﬁes patients with optimized LVAD function and can be used
to “tune” an LVAD to maximize patient-reported outcomes. This is
intended to be a new tool for managing LVAD recipients as
acoustic analysis can identify LVAD dysfunctions that are
associated with quality-of-life markers. Speciﬁcally, the inventors
have discovered a novel acoustic biomarker related to quality of
life in Heartmate3 LVADs. HM3 LVADs have been found to have a
unique acoustic feature in phase with programmed alterations to
the pump speed, which can be used to identify patients with
optimized LVAD function. Essentially, the authors can link their
acoustic predictor to a clinically modiﬁable intervention, such as
pump speed. This has been demonstrated in a study of 24 LVAD
recipients over 6 months.

Other Applications
This technology could also be applied to other LVADs with further
testing. The ability to extract clinically relevant features from
complex sound mixtures and identify an acoustic biomarker of
quality of life in LVAD recipients can be applied to various
therapeutic solutions, such as implantable cardioverterdeﬁbrillators and pacemakers, with increased testing and sample
sizes.

Advantages
Identiﬁcation of a novel acoustic biomarker of quality of life
in Heartmate3 LVAD patients
Simple point of care methodology for improving quality of
life in Heartmate3 LVAD patients
Linking an acoustic predictor to a clinically modiﬁable
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intervention
Studies were conducted on patients who had the
Heartmate3 LVADs, which is the most commonly implanted
LVAD, suggesting ﬁndings have broad relevance
All patients in the study were stable outpatients
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