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nder the Federal Food, Drug, and Cosmetic Act, de-
vices fall into three classes. The premarket approval
(PMA) is the route to market for Class III devices,
the highest risk medical devices. A Class III device is a device
that cannot be classified as a Class I or II device because
“insufficient information exists to determine that the applica-
tion of” general and/or special controls would “provide a rea-
sonable assurance of safety or effectiveness” and “is purport-
ed or represented to be for a use in supporting or sustaining
human life or for a use which is of substantial importance
in preventing impairment of human health” or “presents a
potential unreasonable risk of illness or injury.”
PMAs represent a relatively small proportion of devices
reviewed by the Food and Drug Administration (FDA). In 2017,
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for example, FDA approved only 46 PMAs while clearing 3,217

510(k) premarket notifications and authorizing 31 de novo
applications.

Yet, even though PM As constitute a minority of the new
devices reviewed by FDA, they include some of the most com-
mercially important and successful devices. Recently approved
PMAs include a novel system for preserving lungs for trans-
plantation, a screening test for colorectal cancer, an artificial
iris, a test for pregnant women designed to assess the risk of
spontaneous preterm delivery, and an implantable cardiac
monitor to alert patients of a potential heart attack.

Because of their greater riskiness, PMA devices undergo a
more rigorous review process. The PMA standard is the most

demanding of the three primary device regulatory pathways:
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“reasonable assurance of safety and effec-
tiveness.” To clear this hurdle, the appli-
cant must meet the applicable regulatory
standards, which include clinical data,
bench testing, adequate labeling, and
demonstrated adherence to the Quality
System Regulation. Satistying all of these
elements is not a trivial task.

Yet for some PMA applicants, there is
one more obstacle: the advisory pan-
el. During this meeting, FDA solicits
feedback from independent advisors. The
process is public, and carefully scruti-
nized by competitors, investors, health
care providers, and other stakeholders.

Although panel meetings are high vis-
ibility events, they are relatively rare. Ini-
tially, under the Medical Device Amend-
ments of 1976, panel meetings were
required for new Class III devices. Then,
in 1990, Congress amended the law to
provide that the referral of an applica-
tion to a panel would only occur “on the
Secretary of the Department of Health
and Human Service’s own initiative” or
“upon the request of an applicant unless
the Secretary finds that the information
in the application . . . substantially dupli-
cates information which has previously
been reviewed by a panel.” FDA recently
issued a guidance document reaffirming
that panels were not needed if the device
presented issues that had already been
addressed by a panel. Thus, many com-
panies now include as part of their PMA
a rationale why no panel is needed.

This is not the only major change in
the panel process since it began. Ini-
tially, the panel meeting resulted in a
single vote: a recommendation for or
against approval. In 2010, FDA revised
the process so that panel members were
asked to vote on three separate topics: the
safety, effectiveness, and benefit-to-risk
ratio of the device. Simultaneously, FDA

changed the voting process. Instead of

going around the table and asking each
panel member in turn to cast their vote
publicly, FDA adopted simultaneous
blinded voting. We will refer to this

as the “new” system, as compared to
sequential public voting, which we will
refer to as the “old” system.

This change was described as a simple,
procedural modification. The impact,
though, appears to have resulted in—or
is at least associated with—changes
in panel behavior. For example, since
blinded voting was put in place, there
is—perhaps unexpectedly—greater con-
sensus among panelists in voting than
under the prior, sequential voting system.

Nor has this policy on voting been
the only shift affecting the processing
of PMAs. For example, as the result of
User Fee negotiations, FDA made certain
commitments regarding the PMA
process, such as timeliness of reviews.
FDA has also made other changes to
the administrative processes for PMAs.
However, none of these changes have
altered the statutory standard for approv-
ing PMAs.

Given the perceived importance of
panel meetings for the fate of PMAs,
sponsors and FDA pour resources into
their preparation. Unlike other device re-
views where problems, blemishes, warts,
and FDA concerns are hidden from
view, this process is open for all to see.
The process is very transparent, with the
public not only able to watch the meeting
itself but also to read the sponsor’s and
FDA’s panel packages in advance. Ap-
plicants will spend months honing their
panel presentation, practicing what they
will say multiple times, and subjecting
presenters to mock questions. Some
companies specialize in helping device
companies get ready for these meetings.
Other companies hold seminars on the

panel process and panel preparation.

PMA Advisory Panels

This investment of time, effort, money;,
and anxiety stems in large part from the
perception that a panel vote is a high
stakes drama, a make-or-break event for
the application. As a matter of law, an
advisory panel is just that: advisory. FDA
is free to reject or follow a panel’s recom-
mendation. Nevertheless, as innumerable
articles have stated, “FDA is not required
to follow the recommendations of its ad-
visory committees, but it usually does.”

While it is widely accepted that the
panel’s recommendations are pivotal,
there have been no studies to evaluate
whether that is in fact the case. In fact, it
is not known how important panels are
in the PMA process, both in final out-
come or in the timing of PMA approval.
We therefore examined all non-human-
itarian exemption PMA panel meetings
that occurred between 2005 and 2016 to
try to evaluate the relationship between
panel votes and PMA outcome. We
tested two hypotheses: 1) PMAs that re-
ceived more “yes” votes from their panel
were more likely to be approved, and 2)
the more “yes” votes a PMA received, the
more quickly it would be approved by the
FDA.

Findings

We evaluated 37 commiittee hearings
under the old system, with committee
meetings between 2005 and mid-2010.
Of these 37 hearings, 26 of the PMAs
were approved and 11 were not approved.
We evaluated 52 committee hearings
under the new system, with committee
meetings between mid-2010 and the end
of 2016. Of these, 48 were approved and
4 have not been approved. PM As were
significantly more likely to be approved
under the new panel system than under
the old one (x*=6.00, df=1, p<0.05). In
essence, PMAs that have gone to panel
under the new system have been very
likely to be approved. This suggests that
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FDA is generally not sending PMAs to
an advisory panel unless they meet a
fairly robust threshold. In fact, of the

156 separate votes (52 panels, with three
votes apiece) cast by the panels under the
new system, a majority of the panel voted
“no” only 20% of the time. And even a
negative vote did not doom the applica-
tion, because most of these applications
with a negative vote on at least one ballot
were ultimately approved.

We also analyzed whether the wait
times from PMA submission to panel
meeting and from panel meeting to
decision differed under the old and
new panel systems. (We recognize that
these were not the only changes over
this period potentially affecting timing.)
Among the 89 PMAs we evaluated, we
found information on PMA submission
date, committee date, and FDA decision

date for 77 of them (all were approved; 49

- il

in the new system, 28 in the old system).
There was not a significant difference in
the wait times under the old and new
systems due to the very large variation
in wait times (two tailed t-tests) (Figure
1). However, the wait from committee
meeting to decision date was 111 days
longer under the old system than under
the new one (354 days (standard devi-
ation=389 days) vs. 243 days (standard
deviation=275 days), respectively). This
presumably is attributable to policies
relating to PMA processing, e.g., user fee
commitments, and not to the changes in
the panel process. Removing the three of
the 77 PM As that were not approved also
resulted in non-statistically significant
differences in wait times under the two
committee systems.

Regarding our first hypothesis (a more
supportive panel results in a higher like-

lihood of approval), we found that panel

support does matter for approval. There
was a significant relationship between
the fraction of “yes” votes (“yes” votes
divided by “yes,” “no,” and “abstain”
votes) and the likelihood of approval in
the full set of 89 PMAs, although this
was affected by which committee system
was used (logistic regression—z-value
for “yes” vote fraction=4.04, p-value for
“yes” vote fraction<0.0001; z-value for
voting system=-2.06, p-value for voting
system<0.05). We found that the fraction
of “yes” votes under the new system
for safety and benefit-to-risk ratio were
significantly correlated with the likeli-
hood of approval (logistic regression for
safety: z=2.36, p<0.05; for benefit-to-risk:
2=2.05, p<0.05).

The fraction of “yes” votes for effec-
tiveness was not significantly correlated
with the likelihood of approval (z=0.127,

p<0.9). One reason the fraction of “yes”
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votes for effectiveness was not signifi-
cantly correlated with the likelihood of
approval may be because four PMAs
under the new system were not approved,
and, of those, three had high fractions of
“yes” votes for effectiveness. (Three of
the four, though, lost on benefit-risk.)
Regarding our second hypothesis (a
more supportive panel results in a faster
decision for approval), we found that
among the 74 applications under the old
and new systems that were approved and
had complete date information there was
a significant negative relationship be-
tween the fraction of “yes” votes and the
time between the committee hearing and
the decision (linear regression, r’=0.076,
p<0.01). In other words, PM As with
panels that voted more in favor of the
application had shorter wait times until
approval by FDA. However, there was

not a significant relationship between the

fraction of “yes” votes and time between
submission and committee hearing, nor
was there a correlation between wait
times from submission to committee
hearing and committee hearing and
decision.

Because more “yes” votes for a device
were associated with shorter waits until
approval, we further analyzed whether
this was true for the three separate votes
in the new voting system (Figure 2). In
fact, there were significant negative cor-
relations between the effectiveness vote
and time until approval (linear regres-
sion, r’=0.165, p<0.005, and between the
benefit-to-risk ratio vote and time until
approval (linear regression, r’=0.114,
p<0.05, (i.e. the more “yes” votes, the
shorter the time until approval))). Al-
though the correlations are significant,
these are still not strong relationships;

the effectiveness and benefit-to-risk ratio

PMA Advisory Panels

“yes” vote fractions did not explain much
of the variation in time until approv-

al. Curiously, the correlation between
the safety vote and time until approval
was not significant (linear regression,
r’=0.044, p<0.1). In other words, the
panel votes on effectiveness and bene-
fit-to-risk provide some, but not a lot of
insight into how long it will take FDA to
reach a decision.

It is interesting that the “yes” vote frac-
tions for effectiveness and benefit-to-risk
are significantly correlated with the wait
from committee to decision but that
the “yes” vote fractions for safety and
benefit-to-risk ratio are significantly cor-
related with likelihood of approval. Thus,
the benefit-to-risk ratio vote appears to
confer the most information about the
fate of the PMA, both in terms of wait
until decision and what the decision will

be. This is perhaps to be expected given
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that the benefit-to-risk ratio incorporates
feedback from the other two votes.
Finally, although the public focus is on
the vote, FDA has repeatedly stated that it
is interested in more than the final tally.
The agency stresses that it also consid-
ers what panel members say during the
meeting, not just how they vote. None
of the findings here should be construed
as meaning that the panel process is
unimportant or should be taken lightly.
Indeed, the favorable voting patterns may
reflect the intense preparation companies
go through.

Conclusion

The PMA panel meeting presents a

rare piece of public drama in the device
regulatory process. The sponsor’s device,
after years of research, development, test-
ing, and submissions becomes open to
scrutiny. Examining the data on advisory
committees, though, shows this event has
become less common. Moreover, while
getting to a panel does not guarantee
approval, the odds are fairly high that

an approval will eventually follow. How
long that will take is correlated with what
transpires at the panel: stronger panel
support is generally predictive of a faster
approval. And, if you could learn only
one thing about the panel vote, knowing
the outcome of the benefit-to-risk vote is

probably the most useful. A

McKenzie Cato, an associate at Hyman, Phelps &
McNamara, P.C., Washington, D.C. assisted with
the article.
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FDA publicly announces approvals but
not non-approvals. In the case of the
four PMAs with no announcement of
an approval, two of the panel meetings
were in February 2016, one was in Oc-
tober 2010, and one was in July 2010.
A p-value is a measure of statistical
strength; a p-value of <.05 is typically
considered statistically significant. A
z-value comes from a logistic regres-
sion and is used to assess the statistical
significance of a result relative to some
cutoff z-value.

One of the companies received unani-
mous positive votes on all three ballots,
but then went out of business.

r?is a measure of the proportion of the
variance in the result variable that is ex-
plained by the explanatory variable(s).
equation: waiting days=572.9—fraction
“yes” vote*444.7

equation: waiting days=539.3—fraction
“yes” vote*411.6
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