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ailures of implantable medi-

cal devices, although rare, can
carry a substantial risk of seri-
ous injury. From 2000 through
2011, more than 150 new high-
risk medical devices were ap-
proved by the Food and Drug
Administration (FDA) through the
premarket approval (known as
PMA) process, and an additional
600 devices were cleared through
the less demanding 510(k) pro-
cess, in four medical specialty
areas (cardiovascular care, neurol-
ogy, obstetrics and gynecology,
and orthopedics; see graph). The
problem that Hauser describes
(pages 873-875) — the erosion
of the insulation in St. Jude Med-
ical’s Riata leads for implantable
cardioverter—defibrillators — high-
lights the fact that medical de-
vices are complex assemblies of
multiple components, and the fail-
ure of any single component can
lead to unexpected and serious
safety problems. Because it is im-
possible to design an implant-
able medical device with zero
risk of failure, effective systems
for monitoring safety after a de-
vice is on the market are essen-
tial for protecting
the public health.
Moreover, since in-
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cremental changes are made in
medical devices throughout their
life cycles, it is impractical to
prospectively study each change
comprehensively before market-
ing. Balancing the need for ro-
bust postmarketing safety moni-
toring with the need to avoid
the stifling of innovation is a
prime responsibility of the Cen-
ter for Devices and Radiological
Health (CDRH) at the FDA.

The FDA’s safety-surveillance
strategy has relied on physicians,
health care institutions, manu-
facturers, and patients to report
medical device failures and com-
plications through the Medical
Device Reporting system. This
system can identify unanticipated
medical device failures and com-
plications but requires extensive
analytic review and has important
limitations.* Although the CDRH
receives more than 100,000 reports
annually, the proportion of medi-
cal device failures that are regis-
tered is estimated to be less than
0.5%; this low reporting rate great-
ly limits the information available
regarding the balance of risk and
health improvement associated
with a given medical device.?

Several FDA initiatives have
been launched to fill the gaps in
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the passive event-reporting sys-
tem. In 2002, the CDRH estab-
lished the Medical Product Safe-
ty Network, which represents
more than 300 health care insti-
tutions that collaborate to iden-
tify and investigate trends in de-
vice failures and adverse events.
In 2007, the FDA was given the
regulatory authority to mandate
follow-up safety studies after
initial market approval (the Sec-
tion 522 rule) — a change that
improves the agency’s flexibility
to investigate potential safety
concerns. In 2009, the FDA
launched the Sentinel initiative,
a program to integrate the elec-
tronic health records of large,
representative U.S. populations
for postmarketing safety analy-
sis. However, despite great suc-
cess in linking nearly 100 mil-
lion claims-based health records,
Sentinel projects have thus far
focused only on medications —
at least in part because of the
very limited information about
medical devices currently avail-
able in billing claims data.

In contrast to drugs, medical
devices suffer from a major im-
pediment to safety monitoring:
the lack of unique device identi-
fiers (UDIs). To address this lim-
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The proportion of class Il devices introduced through the 510(k) clearance pathway,
which generally requires little clinical premarketing testing, has increased significantly
during the past decade. Therefore, effective and efficient postmarketing surveillance
has become ever more important. Data are from the FDA.

itation, the FDA Amendments Act
of 2007 authorized the agency to
develop a comprehensive UDI sys-
tem, which is currently under
review within the Office of Man-
agement and Budget. As a UDI
system is integrated with admin-
istrative and claims databases, it
will become possible to identify
patients who have been exposed
to specific devices. However, the
complex interplay among device
design, the procedural safety of
implantation, the learning curve
associated with medical devices,
and the risks to individual pa-
tients will continue to make it
difficult to conduct effective and
reliable safety surveillance using
only billing data.

There are important opportu-
nities to leverage large, disease-
specific clinical registries for
monitoring device safety. In many
countries, such registries are a
mandatory component of the
health care system and required
for all implantations of high-risk
devices. In the United States,
there is no national system to

ensure that registries exist for
high-risk medical devices. Never-
theless, several nonprofit profes-
sional medical organizations in
the United States have recognized
the critical need for medical de-
vice registries and have spear-
headed their development in an
effort to monitor and improve the
quality of care. The American
College of Cardiology, in conjunc-
tion with several partner organi-
zations, has established detailed
clinical registries covering many
high-risk cardiovascular devices,
including coronary stents, im-
plantable defibrillators, and de-
fibrillator leads, which together
contain information on approxi-
mately 4 million implantation
procedures. The recently devel-
oped transcatheter heart-valve
registry will provide early post-
marketing information about the
safety of this revolutionary treat-
ment for patients with high-risk
aortic-valve stenosis. Clinical reg-
istries in cardiac surgery already
exist, and newer efforts by pro-
fessional societies related to
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orthopedics, ophthalmology, and
other fields are under way.

Perhaps the most successful
example of a coordinated effort to
study newly introduced devices
has been the Interagency Registry
for Mechanically Assisted Circu-
latory Support (INTERMACS), es-
tablished to capture detailed clin-
ical data on all patients receiving
implantable ventricular assist
pumps in the United States. Its
success is related to the require-
ment by the Centers for Medicare
and Medicaid Services (CMS)
that patient information be en-
tered into an audited national
registry as a condition of reim-
bursement. INTERMACS now
serves as a ready infrastructure to
support the postapproval study
of every new generation of me-
chanical cardiac support device,
saving manufacturers substantial
time and resources that they
would otherwise have to invest in
establishing new systems of data
collection, auditing, and analysis.?

Creating and maintaining
these detailed clinical registries
is challenging and expensive.
Many registries are supported by
voluntary  submissions from
health care providers, so hospitals
must bear the costs of collecting
and submitting information.
Emerging standards for elec-
tronic health records, including
“meaningful use” regulations,
will provide unprecedented op-
portunities for securely mapping
clinical information to distrib-
uted clinical registries.

But having reliable and com-
plete clinical data is not enough.
The development of sound meth-
ods and practical tools for mon-
itoring safety over a product’s life
cycle is essential. We have advo-
cated a strategy of automated
prospective surveillance of high-
risk implantable devices, using
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database monitoring tools to sup-
port continuous surveillance of
clinical registries.* Such tools are
capable of monitoring hundreds
of high-risk medical devices si-
multaneously, to maximize effi-
ciency in detecting unrecognized
safety problems. Automated sur-
veillance systems constantly
watch a growing database of
clinical experience and trigger
an alert when the rate of a de-
vice failure or complication rises
above threshold levels. Automat-
ed monitoring tools must incor-
porate the best available statisti-
cal methods to account for the
complexity of the surveillance of
device safety, including risk dif-
ferences among patients, effects
of physicians’ learning curves,
and interactions between the de-
vice and medications; they must
also balance specificity and sen-
sitivity in the detection of safety
signals to permit efficient epide-
miologic exploration of such
alerts.

The complexity of device-safety
surveillance requires the use of
complementary approaches in an
organized, prospective strategy.
A comprehensive national safety
surveillance system must include

POSTMARKETING SURVEILLANCE OF MEDICAL DEVICES

several key elements, beginning
with the adoption of the proposed
UDI system. We recommend ex-
pedited review and finalization
of the UDI rule to permit imple-
mentation as soon as possible.
Next, the FDA, together with the
CMS, should require that de-
tailed information regarding the
use of high-risk devices and clin-
ical outcomes be submitted to
selected national registries oper-
ated by independent academic or
professional medical organiza-
tions. We recommend that the
FDA retain full rights of access
to the data for additional analysis
as needed. Third, the FDA should
redirect a portion of the resourc-
es currently spent by the medical
device industry on underpowered
condition-of-approval studies to
support the national device-safety
registries. Fourth, automated
safety-surveillance tools should
be applied to device registries to
prospectively monitor for the
most severe and the most com-
mon device failures and compli-
cations. Finally, methods for
linking information across pre-
marketing studies, the new reg-
istries, and existing FDA surveil-
lance systems to provide valid

safety estimates require further
development.

Complementing existing event-
reporting systems with enhanced
prospective surveillance of high-
quality registries will permit the
FDA to efficiently monitor the
safety of increasingly complex
and widely used medical devices.
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he United States faces large

and growing federal budget
deficits, driven in substantial
measure by the projected growth
of Medicare spending. Recently,
various groups have proposed
solutions they call “premium
support” or “defined support.” A
study panel of the Bipartisan
Policy Center, chaired by former
senator and budget committee
chair Pete Domenici (R-NM) and
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Alice Rivlin, former director of
the Office of Management and
Budget and the Congressional
Budget Office, proposed one vari-
ant. Senator Ron Wyden (D-OR)
and Representative Paul Ryan (R-
WI) proposed a similar plan.
These proposals would offer
Medicare beneficiaries vouchers
toward the purchase of private
insurance or traditional Medicare.
Private-plan offerings could vary,
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but the actuarial value of these
alternatives would have to be at
least equal to that of traditional
Medicare. Increases in the amount
of the voucher would be capped
by an index that is expected to rise
more slowly than health care costs.
Advocates claim that cost-con-
scious enrollees and competition
among profit-seeking insurers
would hold down program costs.
But if they didn’t, the growth cap
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