
although the U.s. food and drug
administration (fda) has estab-
lished policies and procedures to en-
sure the safety and effectiveness of
medical devices before they are
marketed in the United states, some
devices that make it to the market-
place are subsequently found to be
unsafe or ineffective. hence the
need for adverse event reporting.

orthopaedic biologic implants,
which are rapidly entering the
marketplace, may pose special
challenges for both the fda and
clinicians, underscoring the need
for early physician reporting of ad-
verse events in biological-based
treatments. this article covers the
need for and importance of ad-
verse event reporting, as well as
the steps that should be taken if an
adverse event is suspected.

What is an adverse event?
the fda defines an adverse event
as “any undesirable experience asso-
ciated with the use of a medical
product in a patient.”the event is
deemed serious and reportable if it
results in any of the following prob-
lems: death, life-threatening circum-
stances, hospitalization (initial or
prolonged), disability, congenital
anomaly, or necessity for additional
medical or surgical intervention (to
preclude permanent impairment or
damage to the patient).

although adverse events associ-
ated with orthopaedic biological
products that prove to be life-
threatening or cause permanent
disability are rare, some have been
reported, such as the life-threaten-
ing complications associated with
recombinant human bone morpho-
genetic protein-2 in cervical spine
fusions. orthopaedic biologic
products are more likely to pro-
duce adverse events resulting in
prolonged hospitalizations or
reoperation.

Why is physician adverse
event reporting essential?
manufacturers, institutions, clini-
cians, and patients may complete
adverse event reports for fda pur-
poses. adverse event reporting by
physicians is especially important to
the fda both because it helps en-
sure the safety and efficacy of de-
vices and because physicians may be
best suited to identify an adverse
event and provide valuable informa-
tion about it.

postmarket evaluation or sur-
veillance is essential because pre-
market scrutiny cannot eliminate
postmarket problems. (see “get-
ting to market,” this page). post-
market surveillance allows for
detection of a number of problems
(table 1).

although the fda may also
conduct postmarket surveillance
through epidemiologic studies of
medical devices, scientific studies,
and field inspection of facilities,
the most relevant method for or-
thopaedic practices is adverse
event reporting.

the direct contact that physi-
cians have with patients enhances
their integral role in ensuring the
safety and efficacy of biologic
implants. physicians often have
more information about the pa-
tient than do hospitals or manu-
facturers. as a result, the physician
may be best suited to identify an
adverse event. an informed physi-
cian can often provide more de-
tailed and useful information when
reporting an adverse event.

adverse events have been histor-
ically under-reported. the best per-
son to ensure that all potentially
adverse events are reported may
well be the orthopaedic surgeon
because of his/her direct patient
contact.

finally, the inherent limitations
in the fda’s database make physi-
cian reporting crucial. although

the fda can accumulate data con-
firming the number of adverse
events attributed to a given bio-
logic implant, it has difficulty ob-
taining data on the number of
devices in question that are actu-
ally being implanted. Without that
data, the fda cannot quantify the
actual rate of occurrence. Consci-
entious reporting of these events
by orthopaedic clinicians may help
the fda to determine this rate of
occurrence.

Why stress adverse event
reporting for biologic
implants?
like all new device genres, biologic
implants pose unique challenges for
the fda. the lack of long-term fol-

low-up challenges the fda’s ability
to bring potential advances to the
marketplace while ensuring patient
safety. because the premarket ap-
proval process may be different for
some biologic implants, a poten-
tially higher incidence of unsafe de-
vices may reach the market.

additionally, because biologic
implants often function quite differ-
ently than their traditional mechani-
cal counterparts, they may be
predisposed to adverse outcomes
that are unfamiliar and/or more dif-
ficult to discover. the relative new-
ness of these devices may predispose
them to unskilled and/or improper
use, and the lack of long-term data
may mean that unforeseen risks can
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getting to market

the fda must strike a delicate balance between serving as the custo-
dian of patient safety and enabling products to get to market quickly
so that patients can benefit from advances as soon as possible. most
devices enter the marketplace either by showing “substantial equiva-
lence” or by confirming safety and effectiveness through a premarket
approval process.

sUbstantial eQUivalenCe

the term “substantial equivalence” describes a new device that is med-
ically similar to an established product used in the same medical appli-
cation. applications for clearance via the substantial equivalence route
are termed “510(k)” applications. (see “the 510(k) pathway: Changes
may be coming,” AAos now, december 2009.) these applications re-
quire confirmation that the relevant established devices are safe and ef-
fective and that the device purported to be substantially equivalent
functions as claimed with respect to its physical properties specifically
when tested in an animal model.

products cleared through this pathway are usually considered
medium-risk by the fda. however, some biologic implants have
reached the market through this pathway.

premarket approval

the premarket approval application process is more rigorous and re-
quires clinical data proving that the implant is safe and effective. de-
sign and manufacturing information is carefully scrutinized, and most
products reach the marketplace only after both clinical and nonclinical
data is provided. most devices considered high-risk by the fda must
be approved through this pathway.

premarket evaluation, however, does not always identify all products
or implants that are unsafe or ineffective. only time and clinical experi-
ence can establish the ultimate safety of an implant; thus, the role of
adverse event reporting is crucial in identifying potentially unsafe and
ineffective devices.

Table 1: Postmarket problems identifiable through
adverse event reporting

• Rare but serious adverse events

• Problems in unique subpopulations that may have been excluded or
under-represented in premarket studies

• Problems that are apparent only after extended follow-up
(such as those that occur after the limits of premarket trials)

• Problems from unskilled or improper use of the device

• Adverse events occurring as a result of using the devices in
combination with other devices

• Problems resulting from postmarket modifications
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