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Persistently missing evidence of clinical benefits for high-risk medical devices.
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What has been will be again, what has been done will be done again
—~Eclesiastes

History (...) gives life to recollection and guidance to human existence
—~Cicero

In November 2018, a group of 252 journalists from 36 countries led
by the Pulitzer prize-winning International Consortium of Investigative
Journalists (ICl]) concluded in their ‘Implant Files’ report that ‘Millions of
people’s lives have been saved or made better by implanted medical de-
vices, but information about the safety of devices can be hard to find ...
even for 250 journalists”.”

A systematic evaluation of that important statement was underaken
by the CORE-MD Consortium in a study published in the current issue
of the European Heart Journal.? In a review of all high-risk cardiovascular
medical devices that gained access to the European market between
2000 and 2021, Siontis et al. found that evidence to support clinical
benefit remains sparse and largely hidden.” In spite of the 2005
International Committee of Medical Journal Editors (ICMJE) require-
ment that all prospective trials involving human participants be regis-
tered prior to the beginning of study enrolment in order to be
considered for publication in member journals, pre-registered study
protocols were available only for the half of published clinical trials
that supported approval of these high-risk devices. Only a small propor-
tion (19%) of clinical studies underpinning Conformitee Europeanee
(CE) mark certification were randomized, and none of the reviewed de-
vices had randomized trial results published prior to market access. For
nearly a third of approved devices, no prospective clinical trial was den-
tified in a rigorous literature search.

The lack of high-quality (or sometimes any) evidence of clinical bene-
fit is disturbing. It is concerning that no improvements have been seen
since the prior reports of a similar lack of evidence almost two decades
ago—with several reports demonstrating that no more than half of com-
pleted clinical trials are published (Graphical Abstract).> Almost 15 years
ago, a systematic review of the evidence to support pre-market approval
(PMA)—the most stringent US Food and Drug Administration (FDA) re-
view process—found that approximately a quarter of studies used to
support approval were randomized clinical trials and 7% were blinded.*
Empirical studies and common sense tell us that less and lower quality
information on the potential benefits and harms of new devices threatens
patients’ safety. A lower evidence bar for approval under the previous EU
framework for regulating medical devices [Medical Devices Directive (93/
43/EEC or ‘MDD’)] translated into a higher number of post-marketing
safety alerts and recalls under European as compared with US
regulation.®

Several significant regulatory changes relevant to medical devices
occurred during the 20 year period studied by the CORE-MD con-
sortium, including the adoption of a Medical Devices Regulation in
2017 (Regulation 2017/745 or ‘MDR’) replacing ‘MDD’.®
Although the 2017 legislation does not refer specifically to clinical
efficacy, it has increased the need for clinical evidence. MDR
Article 2.44 defines clinical evaluation as ‘a systematic and planned
process to continuously generate, collect, analyse, and assess the
clinical data pertaining to a device in order to verify the safety and
performance, including clinical benefits’, defined as ‘the positive im-
pact of a device on the health of an individual, expressed in terms of
meaningful, measurable, patient-relevant clinical outcome(s)’ (MDR
Article 2.53). Every manufacturer must include the results of clinical
investigations requesting a conformity assessment for implantable
and Class Ill medical devices. However, since MDR became only
partly applicable in 2021, it had no direct effect on the results of

the analysis. Unfortunately other preliminary data show no im-
provement in the clinical evidence for high-risk devices generated
under the MDR.”

While in 2017 the EU launched more rigorous medical device le-
gislation, in contrast, the US FDA introduced the Breakthrough
Devices program as part of the 20th Century Cures Act of 2016
which superseded Priority Review program of the FDA, and low-
ered evidence standards for medical devices. The traditional PMA
pathway had already raised concerns about its common reliance
on a single non-randomized, non-blinded pivotal study, with surro-
gate endpoints.* The Priority Review, which placed emphasis on
post-approval studies, elicited similar concerns on lack of evidence
for clinical benefit prior to approval of permanently implanted de-
vices and was associated with an increasing number of recalls.®
The latest iteration of accelerated approval, the Breakthrough
Devices program, allows the FDA to ‘accept a greater degree of un-
certainty of the benefit-risk profile for these devices if the uncer-
tainty is sufficiently balanced by other factors [...] and adequate
postmarket controls to support premarket approval.”® However,
prior work has shown that few (13%) post-approval studies are
completed up to 5 years after FDA approval.'® The Breakthrough
Devices program is growing almost exponentially.”’ As US and
European medical devices markets are closely intertwined,'” it is
important to understand how regulatory changes in the USA im-
pacted the quality of evidence used for the approval process in
Europe and patient safety.

The current analysis did not examine whether the time lag be-
tween publication of a clinical trial and the corresponding CE mark
varied with funding source. Reasons for delays in or failure of publi-
cation include: business-related confidentiality issues and varying
timelines of approval processes in different jurisdictions, as well as
academic reasons unrelated to regulatory processes.'® Difference
in timing of European and US approvals may potentially lead to with-
holding publication of certain sets of data prior to regulators
decisions. This phenomenon, regardless of the specific causes, signifi-
cantly affects patients’ safety.

Recent improvements in the regulatory system in Europe will help
ensure better quality and quantity of clinical evidence for high-risk med-
ical devices and improve patient safety. The CORE MD report confirms
the urgent need for such reform. Yet MDR opponents argue that stron-
ger evidence requirements would increase cost to industry for develop-
ing and maintaining medical devices, and it will negatively impact
innovations.'* In attempts to maintain a delicate balance between safety
and innovation, patients’ safety should always be prioritized in the
European Union and the USA. There is a strong argument to accelerate
harmonization of international medical device regulatory standards as
one of the strategic goals. For example, device names and Unique
Device Identifiers should be global, and not vary from country to
country."®

Transparency and publication of clinical evidence can help to foster
innovation. Convergence of global medical device approval processes
may lead to improvement in the quality of available evidence, while
helping to avoid potential harms, and be good for patients. Mutual
recognition of publicly reported high-quality evidence may speed
up the regulatory processes, increase patient safety, and decrease
the number of future recalls, thus decreasing rather than increasing
the total costs of medical devices marketing. The exhaustive and
careful review of almost 45 000 records by the CORE MD investiga-
tors shines a light on the path to transparency and patient safety, and
will facilitate such work.?
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