Medtronic

HeartWare™ HVAD™ System

The Medtronic HeartWare™ HVAD™ System is a left ventricular assist
device (LVAD) that helps the heart pump and increases the amount of blood
that circulates through the body.

In 2017, the U.S. Food and Drug Administration (FDA) approved the HVAD
System for patients with advanced heart failure who are not candidates for
heart transplants. Many patients with end-stage heart failure have other
medical conditions or health histories that make them ineligible for a heart
transplant. The HVAD System is also available as a bridge to heart transplant
in eligible patients.

In 2018 the FDA approved a less-invasive implant procedure for the HeartWare HVAD Pump,
making it the only LVAD approved in the U.S. for implant via a thoracotomy. A thoracotomy
involves two small incisions between the patient's ribs, and this implant approach has been shown
to lead to shorter hospital stays.’

The HVAD System features the world's smallest, commercially available, centrifugal flow pump.
Weighing only 160 grams, the HVAD System's continuous flow pump is 30 percent thinner and has
38 percent less volume than other centrifugal-flow devices.™

LVAD therapy has been demonstrated to extend life, augment heart function, and improve quality
of life in patients with advanced heart failure for whom the device is indicated.” Worldwide, more
than 16,000 patients have received the HVAD System since it was first approved in Europe in 2009.

How the HVAD System Works

The HVAD System consists of the pump; an external controller, which is a small computer that
controls and manages the pump; a cable that connects the pump to the controller; and power
sources that run the pump and controller. The HVAD Pump fits in the area around the heart known
as the pericardial space. It is connected directly to the heart at the bottom of the left ventricle.
There it draws oxygen-rich blood through the pump and pushes it into the aorta where it flows to
the rest of the body. The system can pump enough blood every minute to decrease heart failure
symptoms.¥ A physician programs the system to deliver the proper amount of flow for the body's
needs.

HVAD System Clinical Data

The HVAD System was evaluated in the destination therapy patient population of the
ENDURANCE and ENDURANCE Supplemental trials. Data from these trials support the safety and
effectiveness of the HVAD System for destination therapy in patients with advanced heart failure
for whom subsequent transplantation is not planned.

In the multicenter ENDURANCE trial, 445 patients with end-stage heart failure who were ineligible
for cardiac transplantation were randomized in a two-to-one ratio to receive the HVAD System or
an alternative LVAD approved by the FDA for destination therapy. The trial met its primary



endpoint, demonstrating non-inferiority of the HVAD System to the control device. Results were
published in The New England Journal of Medicine in 2017.

The ENDURANCE Supplemental trial was a follow-up trial to the ENDURANCE trial. This
prospective, randomized, controlled, multicenter trial evaluated the impact of enhanced blood
pressure management on patient outcomes in destination therapy patients receiving the HVYAD
System. A total of 465 patients were randomized in a two-to-one ratio to receive the HVAD
System or a control device, i.e., an alternative LVAD approved by the FDA for destination therapy.
While the study did not meet its primary endpoint, it did demonstrate that careful attention to
blood pressure management may reduce the risk of stroke in patients with an HVAD System.

Similarly, FDA approval for HVAD implantation via thoracotomy was based on data from the
prospective LATERAL clinical trial, which enrolled 144 patients with end-stage heart failure who
were eligible for heart transplant. The primary endpoint of the trial demonstrated non-inferiority of
the HVAD implanted in patients via thoracotomy, where survival at six months free from disabling
stroke or device explant or exchange due to malfunction was achieved in 88.1 percent of patients.
The key secondary endpoint revealed a significant reduction in total length of hospital stay, from an
average of 26.1 days down to 18 days. Overall survival among patients receiving an HVAD via the
thoracotomy procedure was 88.8 percent at one year.
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