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Letter by Bilazarian et al. regarding the article, ;.)
“Adverse events and modes of failure related to

Impella RP: Insights from the Manufacturer and

User Facility Device Experience (MAUDE)

database” by Khalid et al.

We read with interest the study by Khalid N et al. [1], reporting on the
most common complications and failure modes with Impella RP based on
analysis of the Food and Drug Administration (FDA) Manufacturer and
User Facility Device Experience (MAUDE) database. In this article, 35 med-
ical device reports on Impella RP were identified between Jan 2009 and
Dec 2018. Of the 35 MAUDE reports, commonly reported complications in-
cluded bleeding (n = 15) and vascular complications (n = 8). Also, failure
modes with Impella RP included fracture/damage of device (n = 12),
thrombus in the device (n = 6), and device detachment (n = 3).

We have the following concerns:

1. It should be noted that the United States FDA approved the Impella
RP for providing temporary support of right ventricular function in
patients with right ventricular failure on Sep 20, 2017 [2]. Thus, the
intent behind the query of the MAUDE database from 8 years before
the actual approval of the device seems unclear.

2. Considering that likely several hundreds of Impella RP devices were im-
planted since Sep 20, 2017, and the 35 reports could include duplicate
reports both by the user and the manufacturer, the overall incidence
of patient complications and device failure modes with Impella RP is ex-
tremely low. Moreover, the FDA clearly states that the number of MDR
reports cannot be interpreted to reach conclusions about the frequency
or severity of problems associated with devices [3]. The authors them-
selves state that the complete analysis of the failure modes of Impella
RP following the procedure could not be performed as only a minority
of the devices were returned to the manufacturer. Given the limitations
of the MAUDE database and the inability to establish the cause-and-
effect relationship, we disagree with the conclusion by Khalid et al.
that “the failure modes of the Impella RP device needs to be addressed
to improve device performance and clinical outcomes.”

3. Arecent publication from the JACC scientific expert panel highlighted
the dramatic increase in the use of VA-ECMO for cardiopulmonary fail-
ure since 2009 [4]. Despite the increased used of VA-ECMO during this
time period and the reported rates of bleeding complications with VA-
ECMO of about 60% [5], there are no reports on the complications rates
or failure modes with VA-ECMO from the MAUDE database. Which
begs the question of the appropriateness and intent of this analysis of
the MAUDE database for the newly approved Impella RP devices.

Given that the MAUDE database was established to aid in the identi-
fication of complications associated with a new medical device not yet
reported in the published literature [6], and the lack of a noteworthy
finding of this study, we question the utility and validity of this study.
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Response to the letter by Bilazarian et al. i
regarding the article, “Adverse events and modes

of failure related to Impella RP: Insights from

the Manufacturer and User Facility Device

Experience (MAUDE) database”

We appreciate the comments by Bilazarian and Bolt [1] regarding
our manuscript analyzing the Food and Drug Administration (FDA)
Manufacturer and User Facility Device Experience (MAUDE) reports
of the Impella RP published in the recent issue of Cardiovascular
Revascularization Medicine [2]. The Impella RP (Abiomed, Danvers,
Massachusetts) received FDA approval for short-term right ventricu-
lar support on September 20, 2017; however, 13 reports were sub-
mitted to the MAUDE database before that date. The Impella RP
system received the CE Mark in Europe on April 4, 2014, was in
limited clinical use in Canada, under Health Canada's Special Access
Program, and was tested in clinical trials in the United States (US)
[3]. The MAUDE database reporting is worldwide and not limited to
the US; therefore, our report included the totality of the available re-
ports inputted into the database, including those preceding the FDA
approval date for marketing, as they represent the initial operator
experience with the device.

In the Medical Device Safety Action Plan: Protecting Patients, Pro-
moting Public Health, the FDA outlined a vision for enhancing device in-
novation and assuring safety. Some of the key elements of this plan
include to “establish a robust medical device patient safety net in the US,
explore regulatory opportunities to streamline and modernize timely im-
plementation of postmarket mitigations and spur innovation towards
safer medical devices” [4]. The FDA depends on several mechanisms for
post-marketing surveillance and monitoring of long-term safety out-
comes of devices. The MAUDE database is one of these mechanisms
but has well-recognized inherent limitations including underreporting,
lack of event adjudication, duplicate reporting, and inability to estimate
the incidence of adverse events because of the lack of a denominator.
We believe that, despite these limitations and in the absence of robust
post-marketing studies, the MAUDE database is a helpful source to iden-
tify the types and trends of device adverse events in real-world clinical
practice. Reports from the MAUDE database have been useful in foster-
ing awareness among physicians and patients on the myriad adverse
events and malfunctions of a wide variety of devices, including drug-
eluting stents, inferior vena cava filters, transcatheter aortic valves,
guide extension catheters, and percutaneous left ventricular assist de-
vices [5-10]. With the lack of systematic post-marketing studies, the
MAUDE database is the only tool to inform publicly on these events re-
lated to the devices.

Bilazarian and Bolt question the utility of our study. However, as
already stated in our study, the totality of the events is not reported,
as there is no available denominator of the Impella RP used in the
market. Therefore, our study details only proportions of reported
complications and not incidence rates [2]. Interestingly, most
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