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Executive Summary

Purpose

Background

Since passage of the Medical Device Amendments of 1976, roughly
36,000 medical devices and device modifications have been marketed
subsequent to review by the Food and Drug Administration (Fpa). Of
those, 94 percent were marketed after FDA, in a review process known as
premarket notification (or 510(k) review), found them to be “substan-
tially equivalent” to devices on the market prior to 1976. The remaining
6 percent entered the market after undergoing premarket approval,
which is limited to devices that require a more rigorous, empirical dem-
onstration of safety and effectiveness. Concerned about the extensive
use of premarket notification as compared to premarket approval, the
Subcommittee on Health and the Environment of the House Committee
on Energy and Commerce asked the General Accounting Office (GAO) to
review FDbA's implementation of premarket notification in terms of both
formal policies and day-to-day operations. GAO was also asked to iden-
tify any problems pertaining to premarket notification resulting from
implementation of other provisions of the amendments.

The amendments greatly expanded FDA’s authority to regulate medical
devices and attempted to both encourage advances in medical technol-
ogy and protect the public against unsafe and ineffective medical
devices. A complex three-tiered system of classification and regulatory
control was prescribed. Class [ devices (such as bedpans and tongue
depressors) are those for which general controls provide reasonable
assurance of safety and effectiveness. Class II devices (for example, syr-
inges and hearing aids) require performance standards in addition to
general controls. Class III devices (for instance, heart valves and pace-
makers) must undergo premarket approval and also comply with gen-
eral controls.

The premarket notification provision allows FDA to review submissions
for devices about to be marketed in order to determine whether they are
substantially equivalent to pre-1976 devices. If they are substantially
equivalent, they may be marketed. If they are not, the statute automati-
cally places them in class III. The devices are then subject to premarket
approval or to reclassification into a lower class before they may be dis-,
tributed commercially. The statute does not define or otherwise elabo-
rate on the meaning of the term substantial equivalence. The relevant
legislative history can be read in different ways. Under one reading,
whenever a device about to be marketed varies from a pre-1976 device
in its materials, design or energy sources, the product would be found
not substantially equivalent and would be subject to premarket
approval. Under a less restrictive reading, only variations that could, or
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Executive Summary

Results in Brief

Principal Findings

do, materially affect safety or effectiveness should result in a “not sub-
stantially equivalent” decision. In any case, a determination of substan-
tial equivalence in the premarket notification process does not mean
that a device is safe and effective; it merely indicates that the device
under review is not less safe and effective than a comparable pre-1976
device.

FDA's implementation of the statute is in line with the less restrictive
reading of the legislative history, and that reading is duly reflected in
FDA’s premarket notification regulations and guidance memorandum.
However, FDA’s guidance requires some clarification to make it inter-
nally consistent. Because of FDA's inadequate documentation of the
review process, GAO could not determine whether FDA’s decisions are
made in accordance with its stated policy. GAO also found significant
weaknesses in the implementation of other provisions of the amend-
ments that affect premarket notification.

Policies Governing
Premarket Notification
Are Generally Adequate

FDA issued written guidance for determining substantial equivalence in
1986. While the guidance is generally adequate and consistent with the
less restrictive reading of the legislative history, the description of how
reviewers should assess the effect of a change in a device on its per-
formance contains some ambiguities. GAO also found differences among
the reviewing divisions within the Office of Device Evaluation concern-
ing when to request additional information from the manufacturer,
which further suggests a lack of clear office-wide policy and of coordi-
nation among the divisions. (See pages 49 to 51 and 70 to 74.)

Documentation Needs to
Be Improved

In reviewing over 1,000 premarket notifications, Gao found that almost
all files included a standard form containing the recommended decision
and the concurring signatures of the branch chief and division director.
However, documentation of the questions raised during review and of
the reasons for review decisions varied depending on the review deci-
sion. While there is fuller documentation of difficult decisions, the docu-
mentation is inadequate to evaluate the extent to which formal review
policy is being implemented consistently across decisions. FDA recognizes
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Executive Summary

that better documentation is needed and is devising a plan for improve-
ment in this area. (See pages 67 to 68.)

Implementation Failures
Have Implications for
Premarket Notification

FDA has called for premarket approval applications for only 9 of approx-
imately 150 types of preamendment class IIl devices. In addition, no per-
formance standards for class II devices have been completed.
Furthermore, publication of the final classification regulations for all
types of medical devices has only been completed over the last two
years. Because of these implementation problems, devices in class II and
class III may be marketed through premarket notification without hav-
ing to meet the additional requirements appropriate to their classifica-
tion. As a result, FDA must place more reliance on premarket notification
to control access of medical devices to the market than would otherwise
be the case.

The amendments do not specify a deadline for implementing the per-
formance standards and premarket approval provisions. In addition,
some experts have questioned the need for developing performance
standards for all class II devices. Nevertheless, GAO believes that devel-
oping no performance standards at all, and requiring premarket
approval applications for only 9 of 150 types of class III devices in the
first eleven years of the program, represent inadequate progress. GAO
also recognizes that these activities are resource intensive. FDA estimates
that it takes 1,200 hours to review each premarket approval application
and 40 staff years to develop a single standard. Only in late 1987 was a
long-standing backlog of premarket approval applications eliminated. If
FDA is to make more rapid progress in developing performance standards
and reviewing premarket approval applications for preamendment
devices, additional resources will be required.

Relying on Pre-1976
Devices for Determining
Substantial Equivalence Is
Problematic

The amendments require that substantial equivalence determinations be
made relative either to devices that were in commercial distribution
prior to the amendments or to reclassified post-1976 devices. If manu-
facturers can demonstrate that their devices are used for the same pur-
poses and perform as well as products marketed prior to 1976, FDA must
now find the products to be substantially equivalent even if there are
other products already on the market that ‘“work better.” If the compar-
ison were made to a currently marketed device, FDA could presumably
find a new device not substantially equivalent, even in the absence of
performance standards, if it were not equally safe and effective.

Page 4 GAO/PEMD-88-14 FDA’s Implementation of Premarket Notification



Recommendations

Executive Summary

Recommendation to the
Congress and Matter for
Congressional
Consideration

GAO recommends that the Congress amend the Federal Food, Drug and
Cosmetic Act to require FDA to determine substantial equivalence based
on a comparison with a currently marketed device, rather than a pre-
1976 device. (Proposed legislative language is on page 53.)

In light of the problems in implementing parts of the amendments, the
Congress may also want to consider (1) clarifying the extent to which
FDA should evaluate, within the premarket notification process, the
effects of changes in medical devices on their safety and effectiveness;
and (2) developing alternative approaches to the regulation of devices
currently placed in classes II and III that could accomplish the original
purposes of the amendments. (See page 43.)

Recommendations to the
Department of Health and
Human Services (HHS)

Agency Comments

GAO recommends that the secretary of HHS instruct the commissioner of
FDA to require that written documentation of the review and decision-
making process be included in each premarket notification file. The
extent of documentation should vary according to the seriousness of the
review questions raised. (See page 77.)

GAO also recommends that the secretary of HHS instruct the commis-
sioner of FDA to develop and implement processes for identifying scien-
tific issues that require uniform treatment across the divisions of the
Office of Device Evaluation, for developing policies, and for ensuring
that these policies are implemented consistently in the review of
premarket notifications. (See page 79.)

HHS provided official comments on an initial draft of this report, charac-
terizing the report as thorough and fair and concurring with GAO’s rec-
ommendations to the secretary of HHS. (See appendix VI.) The initial
draft portrayed FDA’s regulations and policies as generally consistent
with the statute and legislative history. GAO subsequently decided that
the legal status of the regulations and policies was not germane to the
thrust of the report and therefore made appropriate revisions. The revi-
sions do retain the observation that the regulations and policies adopted
by FDA are consistent with a less restrictive reading of the legislative
history. However, FDA found the revised draft to be less satisfactory
than the original. (See pages 53 to 54.)
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Chapter 1

Introduction

Background

Ever since the turn of the century, the Congress has consistently shown
its concern for the protection of the public from the harmful effects of
contaminated food and unsafe or ineffective drugs. In 1906, the Con-
gress passed the Food and Drugs Act, which barred from interstate com-
merce any adulterated or misbranded foods or drugs. In 1938, it passed
the legislation that serves as the basis for the current statute, the Fed-
eral Food, Drug, and Cosmetic Act (hereafter referred to as the act). The
act required Food and Drug Administration (FDA) review of new drugs
for safety prior to marketing and contained provisions to regulate cos-
metics and medical devices for the first time. It did not require evidence
of effectiveness for drugs, nor did it require DA review of medical
devices prior to marketing. At that time, the prevailing attitude in the
Congress was that most medical devices were simple enough that defec-
tive devices could be easily identified by the user and that therefore
they posed no danger to the public. The Congress did believe that these
devices should be properly labeled and unadulterated, and the act
included a section defining the term “device” and prohibiting misbrand-
ing and adulteration.

For the next thirty years, the FDA played mainly a policing role, prose-
cuting manufacturers who marketed devices that were fraudulently
labeled or obviously adulterated. As time went on and medical science
advanced, medical devices became more and more sophisticated, and
defective devices were not so easily detected by their users. FDA realized
that these sophisticated devices posed a potential danger to the public
and thus needed to be reviewed before being put on the market. Under
the act, FDA did not have the authority to conduct premarketing review
of medical devices.! FDA’s solution was simply to redefine these poten-
tially hazardous devices as drugs. However, while successful in some
cases, this was clearly not a long-term solution.

In an address to the Congress on October 30, 1969, President Nixon indi-
cated that the government should become more involved in the regula-
tion of medical devices as part of an overall plan to protect the interests
of consumers. A study group on medical devices, later to become known
as the Cooper Commission, was formed by the Department of Health,
Education, and Welfare to examine the issue and make recommenda-
tions that would serve as the basis for a legislative proposal. Many of
the Cooper Commission’s recommendations are reflected in the Medical
Device Amendments of 1976 (hereafter referred to as the amendments).

'We use the terms “premarket” and “premarketing” interchangeably throughout this report.
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The Medical Device
Amendments of 1976

Chapter 1
Introduction

Figure 1.1 on page 12 is a schematic representation of the various steps
to be followed in getting a medical device onto the market, including the
section of the amendments that governs each step. Each of these provi-

sions is described briefly below and in more detail in chapter 2.

Definition of a ‘‘Device”

The term ‘‘device” is defined in section 201(h) of the amendments as

‘““an instrument, apparatus, implement, machine, contrivance, implant, in vitro rea-
gent, or other similar or related article, including any component, part, or accessory,
which is ... [either] intended for use in the diagnosis of disease or other conditions,
or in the cure, mitigation, treatment, or prevention of disease, in man or other ani-
mals ... or intended to affect the structure or any function of the body of man or
other animals, and which does not achieve any of its principal intended purposes
through chemical action within or on the body of man or other animals and which is
not dependent upon being metabolized for the achievement of any of its principal
intended purposes.”

The definition is very broad. It could include almost any item for which
claims are made of usefulness in promoting health or preventing or cur-
ing illness, provided that the mode of operation is not chemical or meta-
bolic. Thus, for example, a mattress pad for which an advertising claim
was made that it cured insomnia might be considered a device. Every-
thing from tongue depressors and surgical gowns through lithotriptors
and magnetic resonance imaging devices are regulated by FpA under this
definition.

Classification of Devices

In drafting the amendments, the Congress was concerned with ensuring
the safety and effectiveness of potentially hazardous devices while at
the same time not unduly restricting development of innovative devices
or improvements to existing devices. This meant that the premarketing
review process would have to be rigorous enough to protect the public
from hazardous or ineffective devices while at the same time not so
cumbersome that it would discourage manufacturers from trying to
market innovative products. In addition, since medical devices run the
gamut from bandages and tongue depressors to magnetic resonance
imagers and lasers, not all devices should be subject to the same level of
regulation. Thus, a three-tiered system of classification and regulation
was created.

Devices in class I (such as tongue depressors) are those for which gen-
eral controls provide reasonable assurance of safety and effectiveness.
Class II devices (such as hearing aids) require performance standards in
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Chapter 1
Introduction

Figure 1.1: How to Get to Market With a Medical Device
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Chapter 1
Introduction

addition to general controls in order to provide such assurance. Devices
placed in class III (such as pacemakers) are required to undergo
premarket approval to be proven safe and effective as well as to comply
with general controls. Finally, a formal process was specified for
assigning devices to these three classes.

To facilitate the classification of devices, the Congress termed those
devices regulated as drugs prior to the amendments *‘transitional
devices’’ and placed them into class III. All other preamendment devices
(that is, those on the market prior to the amendments) were to be placed
in class I, class II, or class III by FDa, based on the recommendations of
panels of experts. Postamendment devices were to be placed into one of
the three classes based on their “substantial equivalence” to a “‘predi-
cate” device (that is, either a preamendment device or a postamendment
device reclassified into class I or II); devices found not substantially
equivalent were automatically placed into class III. All devices could be
moved from one class to another based on an approved reclassification
petition.

Review of Devices Prior to
Initial Marketing

The amendments prescribe two premarketing review processes.
Premarket notification (also referred to as section 510(k)) was required
of all postamendment devices and was to be used by FDA for identifying
“new’”’ devices based on a determination that the device was not ‘‘sub-
stantially equivalent” to a predicate device. The amendments automati-
cally place such “‘new” devices into class III. Premarket approval was to
be used for reviewing the safety and effectiveness of these ‘new”
devices and of all other postamendment class III devices based on ‘“‘well-
controlled investigations” or other *‘valid scientific evidence.” In prac-
tice, this requirement typically means that the manufacturer must con-
duct clinical trials of the device.
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Since 1976, there have been periodic assessments of FDA implementation

of the am endments by the Congress and congressmnal agencies.? These
i s have mainly focused on FDA's pace and priorities in imple-
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quite similar.

FDA has classified many, but not all, of the 1,700 types of preamendment
devices;

FDA has not established the required performance standards for class II
devices;

FDA has done very little to bring preamendment (and substantially
equivalent postamendment) class III devices under the premarket
approval process and to evaluate their safety and effectiveness.

In 1987, the Hon. Henry Waxman and the Hon. John Dingell introduced
H.R. 2595 which has several provisions affecting premarketing review
of medical devices that are aimed at addressing the problems noted ear-
lier. While our findings do have implications for changes in the amend-

ments, we do not directly compare our findings to the proposed changes
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because the proposed legislation was still undergoing revisions at the
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Objectives

This study, requested by Representative Henry Waxman, Chairman of
the Subcommittee on Health and the Environment of the House Commit-
tee on Energy and Commerce, examines FDA’s administration of

2U.8. Congress, House of Representatives, Committee on Energy and Coramerce, Subcommittee on
Oversight and Investigations, FDA Oversight: Medical Devices. Hearings: July 16, 1982, 98th Cong.,
Ist sess. (Washington, D.C.: U.S. Government Printing Office, 1982); U.S. Congress, House of Repre- .
sentatives, Committee on Energy and Commerce, Subcommittee on Oversight and Investigations, Med-
ical Device Regulation: The FDA's Neglected Child, An Oversight Report on FDA’s Implementation of

the Medical Device Amendments of 1976 (Washington, D.C.: U.S. Government Printing Office, 1983);
11.S. General Accounting Office, Federal Regulation of Medical Devices--Problems Still to Be Qver-

weneral Accouniing VIICE, reQeral hegulation 01 MeClcal I EVICes QeSS Ll L0 52 UVE

come, GAO/HRD-83- 53 (Washington, D.C.: September 1983); U.S. Congress, House of Representa-
tives, Committee on Energy and Commerce, Subcommittee on Health and the Environment, Health
and the Enviromment: Miscelianeous, Part A, Medical Device Amendments of 1376. Hearings: Febru-
ary 22, 1984, 98th Cong., 1st sess. (Washington, D.C., U.S. Government Printing Office, 1984); Office
of Technology Assessment, Federal Policies and the Medical Device Industry. (Washington, D.C.: U.S.
Government Printing Office, October 1984).
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Introduction

premarket notification, including the determination of substantial equiv-
alence, taking into consideration both formal policies and day-to-day
operations. We also examine FDA’s implementation of other provisions of
the amendments that have implications for premarket notification.

Scope

We reviewed the activities undertaken by FDA in the eleven years since
the amendments were enacted. While some attention is given to early
activities, such as the publication of initial regulations implementing the
various legislative provisions, most of the report deals with the
premarket notification function as it exists today. Our discussions with
FDA officials were conducted between November 1986 and October 1987.
We also reviewed a sample of premarket notifications received by Fpa
during calendar year 1986.

The report focuses on the implementation of the premarket notification
provisions of the amendments. We examine the policies and procedures
under which FDA reviews premarket notifications and makes determina-
tions of substantial equivalence and compare them to implementation
criteria developed from the statute and associated legislative history.
We do not attempt to judge whether individual determinations of sub-
stantial equivalence are appropriate or inappropriate. We examine the
types of information available to the reviewers, although we do not
attempt to determine the completeness or validity of the information
submitted to FDA by manufacturers. We did not obtain information on
manufacturers’ views of the program. Our review of the implementation
of other provisions was less intensive and limited to those issues that
have implications for premarket notification.

Methodology

Our study design involved three major lines of effort. First, a framework
or set of criteria was developed based on the statute and its legislative
history. These criteria were used to judge the degree to which FDA’s
implementation of the premarket notification and related provisions of
the amendments is consistent with the statute and other indications of
intent. Second, a review of FDA regulations and documents, combined
with extensive interviews with FDA officials, provided information on
FDA’s implementation of the amendments in general and, in particular,
on the policies, procedures, and day-to-day operation of the premarket
notification program. Finally, a representative sample of premarket
notifications submitted in 1986 was analyzed to develop evidence on the
information contained in the files as well as on the review and decision-
making process.
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Criteria Development

Review of FDA’s Implementation

Our study was conducted in accordance with generally accepted govern-
ment auditing standards.

We made a substantial effort to develop criteria that reflected the statu-
tory language and legislative history. In addition, a literature review
was conducted that encompassed both early articles and reports on the
regulation of medical devices and later articles that explicated the rea-
sons for current criticisms of FDA's implementation of the amendments.

The results of our review were summarized in a working paper that pre-
sented our understanding of the system of premarketing activities
implied by the various statutory provisions on three levels: general reg-
ulatory mechanisms, policies and procedures, and day-to-day opera-
tions. Comments were requested from reviewers selected for their
knowledge of the amendments and the issues surrounding premarket
notification. (See appendix I.) Some of these reviewers were involved
either in the passage of the amendments or with FDA’s implementation of
them. The working paper provided us with a framework for judging the
adequacy of FDA's implementation of the premarket notification and
related provisions of the amendments.

We obtained and reviewed regulations and other policy-related Fpa docu-
ments that concern premarket notification and related processes. We
also obtained and analyzed data from an automated data base that con-
tained information on all premarket notifications filed from 1976 to
1986. Total numbers, classification, decision, and calendar time to deci-
sion were examined.

We conducted extensive interviews with individuals at each level in the
Office of Device Evaluation (0DE) within the Center for Devices and
Radiological Health. We had meetings with the director, deputy director,
and 510(k) coordinator regarding overall ODE policy, the structure of
premarketing review, and the processing of premarket notifications. We
conducted interviews with each of the seven oODE division directors to -
discuss their implementation of ODE policies and guidance and the man-
agement of the review process. Finally, we met with selected reviewers
and branch chiefs in each of the seven divisions and discussed the deci-
sion-making process from their perspective and their day-to-day activi-
ties. In these meetings, we also discussed actual premarket notifications
that these individuals had reviewed.
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Analysis of a Sample of
Premarket Notifications

Report Organization

We reviewed a random sample of over 1,000 premarket notifications
submitted in calendar year 1986, stratified by the review decision and
device class. (See appendix II for details.) The sample was designed to
have a maximum sampling error of + 6 percent in any stratum. Data
were abstracted from the microfiche records of the individual
premarket notifications. We examined the types of information con-
tained in the original submission, the types of additional information
requested by FDA, and the supplemental information actually provided
by manufacturers. (See appendix III.) The decision itself and informa-
tion about the extent of documentation were also abstracted.

In chapter 2, we present the statutory requirements of the premarket
notification and related provisions of the amendments and evaluate, at a
structural level, the extent to which FDA has implemented each of them.
We discuss the effects that failure to implement certain provisions of the
amendments have on premarket notification. In chapter 3, we discuss
FDA policies that govern the determination of substantial equivalence.

In chapter 4, we evaluate the extent to which what actually happens in
the day-to-day operation of the premarket notification program matches
the formal policy. We review how notifications are processed and deci-
sions made, and describe both the information provided to FbA and what
additional information FDA requests and receives. We judge the extent to
which the process is consistent with the statute and legislative history,
using the criteria discussed above. Finally, we address two specific criti-
cisms of the process: that too many medical devices reviewed in the
premarket notification process are found to be substantially equivalent
and that FpA is conducting “mini-PMAs” (that is, mini-premarket
approvals) as part of premarket notification.
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Chapter 2

The Implementation of Premarketing Review of
Medical Devices: Regulatory Mechanisms

Most Postamendment
Devices Are Marketed
Through Premarket
Notification

In this chapter, the requirements of the amendments concerning
premarketing review and their implementing regulations are presented.
Qur analyses are primarily structural and are based on two questions:

are the required mechanisms in place, and do they relate to each other in
the specified ways?

The chapter begins with a discussion of premarket notification—the
provision that is the primary focus of this review. We examine classifi-
cation, reclassification, performance standards, and premarket approval
in the sections that follow. In each section, we present the statutory
requirements, FDA's implementation, and summary and implications.
Finally, we present some information on the relationship of premarket
notification to postmarketing compliance activities.

Section 510(k) of the act, the premarket notification provision, provides
a mechanism for informing FpA of a manufacturer’s intent to market a
new or modified device, providing FDA with the manufacturer’s judg-
ment about the appropriate classification of the device pursuant to sec-
tion 513 and describing actions taken to comply with sections 514
(performance standards) and 515 (premarket approval) of the amend-
ments. However, rFDA’s inclusion of determinations of substantial equiva-
lence based on section 513(f)(1), and the resulting classification of the
device, extend the significance of premarket notification. In addition, if
there were performance standards to enforce, FDA could review the per-
formance of class II devices prior to marketing against the applicable
performance standards as part of premarket notification.

Statutory Requirements

Premarket Notification

Premarket notification is one of the two procedures that rFpA has for
reviewing a medical device prior to marketing. Section 510(k) of the
amendments contains three requirements. First, manufacturers must
notify FDA at least ninety days before marketing a “new’’ device. Second,
manufacturers must provide their preliminary judgment of the class
that a device belongs in (or the lack of such a classification) and the
basis for that assessment. This means that manufacturers must keep
informed of FDA regulatory activities regarding the classification of the
devices that they produce or market. Finally, manufacturers must

Page 18 GAO/PEMD-88-14 FDA’s Implementation of Premarket Notification



Chapter 2
The Implementation of Premarketing Review
of Medical Devices: Regulatory Mechanisms

Determination of Substantial
Equivalence

describe the actions they have taken to comply with the applicable per-
formance standard (section 514) or premarket approval (section 515)
provisions of the amendments.

The amendments also require FDA to issue regulations specifying the
form and manner in which manufacturers must report to FbA. Section
510(k) does not explicitly require FDA to review the manufacturer’s judg-
ment concerning the classification of the device. Nor does it require the
manufacturer to refrain from marketing for more than 90 days if FpaA
has not made a determination. However, the requirement to notify rpa
suggests that FpA should take some responsibility for reviewing the ini-
tial judgments made by manufacturers concerning the class into which a
new device falls. And, as will be elaborated upon in the next section, the
legislative history of the amendments clearly indicates that ¥pbA has the
responsibility to make sure that “new’ devices are not marketed until
all applicable provisions of the statute have been satisfied.

Section 513(f)(1) provides that postamendment devices are to be auto-
matically placed in class III unless they meet certain criteria. Post-
amendment devices are placed in class III unless they are “within a type
of device” that was on the market prior to the amendments or that has
been reclassified into class I or class I1.! In addition, the “‘new’ device
must be substantially equivalent to a device within that type.

No administrative procedure is described for when and how determina-
tions of substantial equivalence are to be made. However, with regard to
when the determinations should be made, the legislative history makes
it clear that the Congress provided the notification function in section
510(k) for the express purpose of providing FpA with an opportunity for
reviewing postamendment devices prior to their initial marketing.

“The proposed bill contains provisions designed to insure that manufacturers do not
intentionally or unintentionally circumvent the automatic classification of ‘new’
devices. These provisions, included in amendments to section 510 of the act, would
require all persons to advise the Secretary ninety days before they intend to begin
marketing a device as to whether the device has been classified under section 513.

IThe term “device” is used to refer to a particular device produced by a manufacturer. A “type” of
device is the generic category into which a particular device falls. For example, implantable pacemak-
ers are a device type; several different manufacturers make pacemaker *‘devices” that are more or
less equivalent. However, in order to simplify the presentation here, the term *‘device” typically will
refer to the “type of device™ rather than to any particular manufacturer's product.
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This provision will enable the Secretary to assure that ‘new’ devices are not mar-
keted until they comply with premarket approval requirements or are reclassified
into class [ or I1.”’2 [Emphasis added.]

It is clear from this passage that the Congress intended that FpA would
make the determination prior to marketing so that “‘new” devices would
be identified, placed in class III, and obtain premarket approval before
being used by the public.

Concerning how the determination should be made, the statute does not
define substantial equivalence. The pertinent house report, which is the
only part of the legislative history that addresses this matter, contains
the following discussion:

“The term ‘substantially equivalent’ is not intended to be so narrow as to refer only
to devices that are identical to marketed devices nor so broad as to refer to devices
which are intended to be used for the same purposes as marketed products. The
Committee believes that the term should be construed narrowly where necessary to
assure the safety and effectiveness of a device but not so narrowly where differ-
ences between a new device and a marketed device do not relate to safety and effec-
tiveness. Thus, differences between ‘new’ and marketed devices in materials, design,
or energy sources, for example, would have a bearing on the adequacy of informa-
tion as to a new device’s safety and effectiveness, and such devices should be auto-
matically classified into class III. On the other hand, copies of devices marketed
prior to enactment, or devices whose variations are immaterial to safety and effec-
tiveness would not necessarily fall under the automatic classification scheme.”?

As noted below, this passage is subject to differing interpretations. How-
ever, a number of the important elements of a determination of substan-
tial equivalence are clearly stated here. First, a “new” device need not
be identical in all respects to a predicate device in order to be considered
substantially equivalent. Second, if the only connection between a

“new” device and a predicate device is that they have the same intended
use, that is not sufficient to find them substantially equivalent. Some
greater degree of equivalence is required. Finally, the passage suggests
that equivalence should be construed narrowly where differences
between devices could affect safety and effectiveness but more broadly
where the changes do not affect safety and effectiveness.

i
\

2U 8. Congress, House of Representatives, The Medical Device Amendments of 1976, House Report
No. 94-853, 94th Cong., 2nd sess., (Washingfon, D.C.: U.S. Government Printing OlTice, 1976), p. 37.
{WeTefer fo this document as the house report.) The Congress adopted the premarket notification
provision as originally proposed in the House.

3House report, pp. 36-37.
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Compliance With Performance
Standards

The house report language is not clear about which differences between
devices relate to safety and effectiveness. According to one reading, any
difference between a ‘‘new’” device and a predicate device in materials,
design, or energy sources would materially affect safety and effective-
ness and thus should result in a “not substantially equivalent’ decision,
automatically causing the device to be placed in class III. Under a less
restrictive reading of the passage, only those changes that could, or do,
materially affect safety and effectiveness should result in a “‘not sub-
stantially equivalent” decision. As noted in later sections of the report,
FDA’S actions are consistent with the less restrictive reading of the House
Report guidance.

Section 510(k) requires that the manufacturer describe actions taken to
comply with section 514 (performance standards). We believe that Fpa
has the authority to request and review any information necessary to
assure that the device meets the applicable performance standard. Fpa
could accept at face value the manufacturers’ statement of compliance
or, arguably, it could require that the results of complete and thorough
testing be submitted to substantiate claims.

Implementation

The Implementing Regulation

In August 1977, rpa published final regulations (42 Fed. Reg. 42520;
codified at 21 C.F.R. 807) implementing section 510(k) of the statute.
The regulations as well as the policies that are implied by FDA’s
responses to the comments on the proposed regulation have remained
essentially unchanged. The regulations specify what situations require
submission of a premarket notification, what types of information
should be submitted, and where it should be sent. In particular, FpA out-
lines the types of situations in which premarket notification for device
modifications would be required, most notably for ‘‘changes that could
significantly affect safety and effectiveness” and for ‘‘major change or
modification in the intended use of the device.” Class III devices with
pending premarket approval applications were not required to have sep-
arate premarket notifications.

FDA also makes it clear that they intend actively to make determinations

of substantial equivalence as part of the premarket notification process.
The commissioner of FDA retains the right to ask for any additional
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Program Statistics, 1976-1986

information necessary to make a determination of substantial equiva-
lence. Further, if the additional information is not submitted within
thirty days following the date of the request, FDA considers the
premarket notification withdrawn. The regulations contain no mention
of the role premarket notification might play in the review of devices
for compliance with performance standards.

These regulatory requirements, combined with the postmarketing tools
FDA has for removing devices from the market (such as seizure and
recall), effectively induce most manufacturers to refrain from marketing
until a finding of substantial equivalence is made. That is, if a
premarket notification is considered withdrawn by FDA because the
manufacturer did not respond to a request for information, and a manu-
facturer then decides to market the device anyway, FDA regards the
device as “misbranded’ under the amendments and therefore subject to
recall. If FpA decides that the device is not substantially equivalent and
the device is marketed anyway, the device is regarded as ‘‘adulterated”
under the amendments because it does not have an approved premarket
approval application, and thus is subject to recall. Violations of the
requirements of section 510(k) were cited in 20 percent of regulatory
letters issued by FDA between January 1985 and August 1986.*

There was, and still is, some disagreement about the nature and extent
of the premarket notification regulations. For example, some attorneys
argue that premarket notification is a simple notification provision and
that FDA has overreached its authority by requiring sufficient informa-
tion in a premarket notification to make a determination of substantial
equivalence. Others believe that FpA has responded reasonably. No court
decisions have challenged Fpa’s authority to prevent the marketing of a
device prior to their making a substantial equivalence determination.

In the first eleven years of the program, almost 40,000 premarket notifi-
cations were processed by FDA. The annual number of applications
increased steadily through 1985 and now appear to be leveling off at
slightly more than 5,000 per year. (See figure 2.1 on page 23.)

4J. Gibbs, “Medical Devices and Regulatory Letters: An Analysis of FDA Enforcement Actions,” Medi-
cal Device and Diagnostics Industry, August 1987.
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Figure 2.1: Number of Premarket
Notifications, 1976-1986
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The percent of all premarket notifications found substantially equiva-
lent held steady at around 90 percent from 1977 through 1981. (See fig-
ure 2.2 on page 24.) It dropped to around 85 percent over the next few
years, coincident with the period of time during which the Congress was
conducting oversight hearings critical of FDA’s implementation of the
amendments. The percent of notifications found substantially equiva-
lent then remained steady at about 84 to 86 percent through 1986. In
total, over 34,000 notifications were found substantially equivalent
between 1976 and 1986. The percent of notifications found not substan-
tially equivalent remained fairly constant at around 2 percent over the
entire period. The percent of withdrawn and deleted applications rose
from 7 percent in 1977 to almost 11 percent in 1986.

Figure 2.3 on page 25 shows changes over time in the percent of notifi-
cations falling into each of the three regulatory classes as well as the
percent for which the classification is missing. The percent of devices
falling into class I and class III has remained relatively constant over
time. The percent of devices placed in class II dropped from around 55
percent before 1981 to around 48 percent from 1982 to 1986. The per-
cent of devices for which the classification designation is missing
increased from around 12 percent prior to 1981 to over 20 percent from
1982 to 1986.
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Figure 2.2: Percent of Premarket
Notifications by Decision, 1976-1986
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The classification of a device will be missing from FDA’s data base if a
product code was not assigned during the review process or the assigned
product code did not match a record in FpA’s classification file.” The
underlying reasons for this situation included data entry errors, review-
ers using “ZZZ" as a generic product code when they were not certain of
the appropriate code, withdrawn and deleted notifications not being *
classified, devices found not substantially equivalent, as well as truly

SThree-letter product codes are associated with each of the types of preamendment devices. The
reviewer of a premarket notification is supposed to record the product code of the predicate device to
which the “new’ device is being found substantially equivalent.
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Figure 2.3: Percent of Premarket
Notifications by Class of Device, 1976-
1986
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unclassified devices.® FDA is aware of this data problem and is working to
correct it.

Summary and Conclusions

While some have argued that premarket notification is a simple notifica-
tion provision and should not be linked with the classification of pos-
tamendment devices through determinations of substantial equivalence,
we believe that the legislative history, as embodied in the house report,
clearly indicates that they are related. As a result, FDA’s decision to
make determinations of substantial equivalence based on information
submitted under section 510(k) is consistent with the statute. The evalu-
ation of new class II devices against applicable performance standards
could also be implemented as part of the premarket notification program
but has not been, due to the lack of performance standards.

“ Approximately one-third of the notifications for which the classification is missing represent notifi-
cations that have been withdrawn or deleted prior to the issuance of a decision. Thus, much of the
increase in the percent of notifications with missing classifications can be explained by the increase in
the percentage of notifications that are withdrawn or deleted.
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Classification of
Preamendment
Devices Only Recently
Completed

At this structural level of analysis, we find that FDA's implementation of
the premarket notification program is consistent with the less restrictive
reading of the house report. Over time, large numbers of premarket noti-
fications have been processed. However, when the number of devices
and device modifications marketed through premarket notification
(roughly 34,000) is compared with that marketed through premarket
approval (roughly 2,200; see page 37), the obvious conclusion to be
drawn is that the program may have taken on an importance beyond
that envisioned by the Congress. (We will examine the premarket notifi-
cation programn in greater detail in chapters 3 and 4.)

The appropriateness of the classification of preamendment devices is
outside the scope of this study. However, the class to which a preamend-
ment device is assigned determines the level of review that is required
(that is, premarket notification or premarket approval) and the
postmarketing regulatory controls that will be exercised. It also serves
as the basis for the automatic classification of postamendment devices
based on a determination of substantial equivalence. Finally, premarket
approval for devices placed in class III cannot commence until at least
30 months after the publication of the final classification regulation for
that category of devices.

Statutory Requirements

The Classification System

The amendments established a system with three classes of medical
devices. Class I devices are those for which general controls are consid-
ered sufficient to provide reasonable assurance of the safety and effec-
tiveness of the device. General controls include, among others,
prohibitions against adulteration and misbranding and a set of regula-
tions governing good manufacturing practices. Tongue depressors, ice
bags, and bed pans are examples of class I devices.

Class II devices are those for which general controls are insufficient to .
provide reasonable assurance of safety and effectiveness and about
which there is enough information to establish a performance standard.
Class II devices must also comply with the general controls governing
class I devices. Syringes, hearing aids, and resuscitators are examples of
class II devices.
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Transitional Devices

Preamendment Devices

Class III devices are those for which information is not sufficient to
determine whether general controls, performance standards, or both
would provide reasonable assurance of safety and effectiveness and
which are intended to be used for supporting or sustaining human life,
are substantially important for preventing the impairment of health, or
present a potentially unreasonable risk of illness or injury. Class III
devices are subject to the premarket approval process in which the man-
ufacturer has to present evidence, including extensive clinical data, that
the device is safe and effective before placing it on the market. Class III
devices are also subject to general controls. Heart valves, pacemakers,
and infant radiant warmers are examples of class III devices.

Prior to the passage of the amendments, FDA recognized the need to
review certain products for safety and effectiveness before they went
on the market. This group of products included sutures, injectable sili-
cone, intraocular lenses, and soft contact lenses. In the amendments, the
Congress recognized the special status of these products by enacting
“transitional provisions” that placed them in class III and covered their
transfer from regulation as drug products to regulation as devices (sec-
tion 520 (1)). Furthermore, any new device found to be “substantially
equivalent” to a transitional device must also be placed in class III and
go through the premarket approval process.

The amendments established a procedure for placing the roughly 1,700
types of nontransitional devices existing prior to the 1976 amendments
into one of the three classes. The amendments required FDA to set up
panels of experts in each medical specialty. These panels were required
to review the available information on each type of device and make
recommendations to FDA on their appropriate classification. The dead-
line for the completion of the panels’ work was to be one year after the
funds were appropriated for this activity. After receiving the recom-
mendations of the classification panels, the commissioner of Fpa had to
develop a proposed classification regulation and publish it in the Federal
Register. Interested persons then would have the opportunity to react
and provide comments. After reviewing all comments, the commissioner
would develop and publish a final classification regulation. No timetable
is specified by the amendments for completion of this part of the classi-
fication process.
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Transitional Devices

Preamendment Devices

A notice was published in the Federal Register on December 8, 1977,
that described Fpa’s policy regarding the implementation of the provi-
sions of the amendments relating to transitional devices. The notice
specified how FDa would manage the review of applications from manu-
facturers of new or modified transitional devices and how manufactur-
ers could apply for reclassification of their devices. It also contained a
list of products that FDA would regulate as transitional devices and a
separate list of products that would be classified into class I or class II
along with other preamendment devices. Some of the products on this

second list included gauze bandages, adhesive tape, tampons, and dental
adhesives.

From 1977 through 1982, transitional devices accounted for 59 percent
of the 128 Class II1 products that were granted premark ta proval
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tact lenses and related cleaning solutions, storage cases, and the llke.
Today, ali premarket approvai appiications for transitionai devices are
reviewed by the Office of Device Evaluation. Transitional products,
most notably contact lenses, have been the subject of reclassification
petitions that were denied. However, in 1986, a petition to reclassify one
type of transitional device, stainless steel sutures, into class II was
approved.

Based on the recommendation of the Cooper Commission, FpDa had
already begun the process of classifying medical devices by dividing
devices into fourteen separate categories to be assessed by fourteen

advisory panels, These categories were revised slightly, and the panels
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were officially established by Federal Register notice on August 25,
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adopted on July 28, 1978. As table 2.1 shows, proposed regulations
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specifying device classifications in each of the 19 specialty areas had

been published by July 1982.
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Table 2.1: Classification Regulation
Publication Dates

Regulation Device
Medical specialty Proposed Final types
Neurology 11/28/78 9/04/79 101
Cardiovascular 3/09/79 2/05/80 138
Obstetrics and gynecology 4/03/79 2/26/80 69
Hematology and pathology 9/11/79 9/12/80 109
General hospital and personal use 8/24/79 10/21/80 94
Anesthesiology 11/02/79 7/16/82 134
immunology and microbiology 4/22/80 11/09/82 162
Physical medicine 8/28/79 11/23/83 81
Gastroenterology and urology 1/23/81 11/23/83 56
Ear, nose, and throat 1/22/82 11/06/86 67
Clinical chemistry and clinical toxicology 2/02/82 5/01/87 206
Dental 12/30/80 8/12/87 185
Orthopedics 7/02/82 9/04/87 77
Ophthalmology 1/26/82 9/02/87 119
Radiology 1/29/82 1/20/88 73
General and plastic surgery 1/19/82 6/24/88 54
Total 1,725

However, the publication of final regulations has been considerably
slower. While the first group of final regulations took less than a year to
complete, the final regulations for clinical chemistry and toxicology,
published in May 1987, took over five years from proposed to final regu-
lation. The remaining five final regulations were published over the next
twelve months.

Based on either final or proposed regulations, roughly 54 percent of
preamendment devices have been classified into class II. Class I devices
represent about 35 percent of the total; class III devices represent 8 per-
cent. Based on the past ten years’ experience, FDA expects to reclassify
many types of devices after all the classification regulations are final. It
anticipates that as much as 45 to 50 percent of device types will eventu-
ally be placed in class I. In fact, in the final regulations published in
fiscal year 1987, FDA shifted a number of devices originally proposed for
class II into class I.
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Reclassification Used
Infrequently

amendment and transitional devices was begun
in a timely fashion. The classification panels completed their work rela-
tively quickly, and many of the proposed and final classification regula-
tions were published in a relatively short period of time. The
implementation of the provision of the amendments related to transi-

tional devices was also completed in a reasonable period of time.

Conversely, the publication of the final classification regulations for
seven of the medical specialty areas was delayed for several years. We
did not examine why the process has taken this long. Part of the reason
may be that FDA now feels that more devices should be placed in class I
than were originally proposed. Ten years of experience have led to a
recognition that the controls associated with class I provide a better
assurance of safety and effectiveness than rFDA originally believed.

Whatever the reason, however, there are important implications of this
delay in completing the process. Until the proposed classification regula-
tion for a category of preamendment devices (such as radiology devices)
becomes final, FDA legally has not determined the class of any individual
device in that category and therefore cannot apply any of the regulatory
controls that may be appropriate to the device, beyond the general con-
trols to which all three classes are subject. For example, the statute pro-
vides that manufacturers of devices placed in Class III by final
regulation have a minimum of 30 months plus 90 days to file premarket
approval applications. (This means that Fpa cannot call for applications
for at least 30 months, and manufacturers then have 90 days to file.)
The clock does not start until the classification regulation becomes final.
Further, devices proposed for class II cannot be required to meet per-
formance standards until the classification regulation becomes final.

Statutory Requirements

Procedurally, a reclassification proceeding is the mechanism by which
the class of a device may be changed. Reclassification is addressed in
five separate provisions of the amendments. While the exact procedural
details vary in each case, FDA must decide, on the basis of publicly avail-
able information or information submitted by the petitioner, whether
the controls of the proposed class will provide adequate assurance of
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safety and effectiveness. (Proprietary safety-and-effectiveness data
from premarket approval apphcatlons cannot be used by Fpa without
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a reclassification petition involves review by the appropriate classifica-
tion panei and publication of a proposed regulation prior to making the

reclassification final.

Either the manufacturer or FDA may initiate a reclassification proceed-
ing based on new information bearing on the appropriate classification
of the device for preamendment devices (section 513(e)) or postamend-
ment devices found substantially equivalent through premarket notifi-
cation (section 513(e)). When initiating either performance standard
development (section 514) or a call for premarket approval applications
under section 515(b), FDA must provide an opportunity for an interested
party to ask for reclassification. Finally, in the case of a transitional
device (section 520(1)) or a device found not substantially equivalent

(section 513(f)(2)), the manufacturer must initiate the reclaSSIflcatlon
ctio

action.

Implementation

In practice, reclassification petitions have been limited almost exclu-
sively to class III devices. In the past, FDA has strictly interpreted the
evidence needed to support reclassification. Essentially, FDA required a
demonstration of safety and effectiveness similar to that of a premarket
approval, as well as a demonstration that the controls of the proposed
class would provide reasonable assurance of safety and effectiveness.
This required manufacturers who wanted to have their class III device
reclassified into a lower class to provide FDA with almost as much infor-
mation as would be required to gain approval of a premarket approval
application. The manufacturers would either have to develop that data
themselves or use publicly available data. Few manufacturers who have

incurred the costs of developing data sufficient to have a premarket
approval application approved would want to make those data available

....... S ould want to make those 4aata avaliable

so that another manufacturer could market a similar device through the
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FDA has also required that the formal administrative procedure detailed
in section 513 (f)(2) of the amendments be followed for all reclassifica-
tion petitions. That procedure may take up to 210 days from the time
FDA determines that it has “complete” information on which to make a
decision. On its face, the procedure is very similar to that used by the
original classification panels in considering preamendment devices. It
includes a panel review and recommendation, with publication of the
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panel’s recommendation in the Federal Register for public comment.
FDA's final decision is in the form of an order (conveyed in a letter to the
manufacturer) which is announced by a notice in the Federal Register.

Relatively few reclassification petitions have been filed since the
amendments were passed. At the time of our last report on medical
devices in 1986, only 39 petitions had been filed; 33 of those petitions
had been approved.” Since that time, reclassification petitions have been
filed for a number of devices, including stainless steel sutures, argon
lasers for otology, neodymium, yttrium, aluminum garnet, lasers for
posterior capsulotomy, infant radiant warmers, and magnetic resonance
imagers. At this time, only stainless steel sutures have been reclassified.
In addition, the recently published final classification regulation for ear,
nose, and throat devices placed argon lasers for otology (but not those
for other ear, nose, and throat conditions) in class II rather than class
I11.

Summary and Implications

The requirements for reclassification are stringent, resource intensive,
and time-consuming, at least as FDA has implemented them to date. The
data required are extensive, the appropriate panel must meet and con-
sider the petition, and FDA must develop and finalize the necessary regu-
lation. In addition, manufacturers who have already incurred the costs
associated with approved premarket approval applications have strong
financial incentives to closely guard their data and to oppose reclassifi-
cation. As the result of an internal task force report, however, FDA is
considering a reinterpretation of the statute that would result in a relax-
ation of the requirement that the device essentially be shown to be safe
and effective before reclassification can be considered.

7U.S General Accounting Office, Medical Devices: Early Warning of Problems Is Hampered by Severe
Underreporting, GAO/PEMD-87-1 (Washington, D.C.: December 1986), p. 32.

Page 32 GAO/PEMD-88-14 FDA’s Implementation of Premarket Notification



Chapter 2
The Implementation of Premarketing Review
of Medical Devices: Regulatory Mechanisms

No Formal
Performance
Standards Yet
Developed for Class II
Devices

Statutory Requirements

The amendments require a performance standard for each type of class
II device. The procedure for developing performance standards as well
as the types of standards that could be imposed are detailed in section
514 of the act. As with classification and reclassification, the adminis-
trative work associated with the development (and subsequent periodic
updating to reflect changes in technology and performance) of a per-
formance standard is resource intensive and time-consuming. In addi-
tion, resources must be devoted to enforcing performance standards
that have been developed.

Implementation

No formal performance standards have yet been developed under the
procedures detailed in the Medical Device Amendments of 1976. Despite
several attempts to initiate standards development in the past, none has
gotten very far. However, a contract to begin the development of a
standard for apnea monitors was recently announced. (The failure to
develop performance standards has resulted in class II devices under
premarketing review being treated in the same manner as class |
devices.)

The development of performance standards for all current class II
devices would require many years of effort. Given the over 1,000 types
of devices currently in class I1, an FDA official recently estimated that it
would take 50,000 staff years to complete the task of developing per-
formance standards. While we have not attempted to verify this particu-
lar estimate, it is consistent with past FDA estimates as well as with the
experience of other Federal agencies.?

®In a previous report (GAO/HRD-83-53), we reported that FDA's former Bureau of Radiological
Health took three years, at a cost of 40 staff years, to develop a standard. Other Federal agencies,
including the Environmental Protection Agency and the Consumer Product Safety Commission,
required from 2 to 5.5 years to develop a standard. Given that more than 1,000 types of devices
require standards, an estimate of 50,000 staff years does not seem unreasonable.
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In part as a substitute for performance standards, and in part as a guide
to manufacturers and reviewers, FDA has informally adopted and uses a
variety of voluntary standards, draft guidance, and other mechanisms
against which to judge the design and performance of medical devices.
Some of these voluntary standards were developed and endorsed by
groups such as the Association for the Advancement of Medical Instru-
mentation, often with FDA assistance. In addition, Fpa staff develops its
own ‘‘guidance” documents for internal use. For example, FDA has a
“draft guidance” that requires detailed testing data for ultrasound
probes and sets maximum sound levels for particular diagnostic uses
based on performance data from preamendment devices. Furthermore,
FDA has indicated to manufacturers that a manufacturer not providing
the “‘suggested’” information or exceeding these standards would face a
difficult, if not impossible, task in bringing its ultrasound probe to
market.

In addition, FDA inspects facilities manufacturing class II and class III
devices more frequently and gives these devices higher priority in other
regulatory actions. The agency also develops educational programs
aimed at solving use-related problems, “safety alerts” targeted at
reported problems, and labeling guidance intended to enhance safe and
effective use.

Although these approaches have benefits in terms of assuring a certain
level of performance, there is no way to determine whether these infor-
mal standards are more or less stringent than a formal performance
standard would be. Resources are required to develop such guidance; to
date, the daily workload of reviewing applications has taken priority. In
practical terms, FDA becomes bound by this guidance until it is revised
and may not have the resources to revise it on a timely basis to reflect
changes in technology or experience.

Summary and Implications

The failure to develop any performance standards is not consistent with
the statute. One consequence of this absence of performance standards
is that class II devices are subject only to general controls applicable to |
all three classes of devices. Conversely, the formal development of per- )
formance standards (and periodic updating) would be very resource-
intensive and, according to many experts, not necessary for many class
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Premarket Approval
for Preamendment
Class III Devices
Proceeding Slowly

II devices.? In addition, FDA would have to devote resources to enforcing
compliance with any standards that are developed.

If the development of performance standards is still considered essential
by the Congress, some approach to reducing the overall resources and
time required for their development and approval is needed. For exam-
ple, it seems to us that incorporating acceptable voluntary standards
into formal performance standards would reduce the overall cost of
developing standards. A simplified administrative procedure for the
development and review of standards would help reduce the total cost.
The reclassification of some low-risk class II devices into class I, some-
thing FDA has already indicated it intends to do, will reduce the number
of devices requiring standards.

Statutory Requirements

Premarket approval is the procedure specified in section 515 of the act
for reviewing class III medical devices prior to marketing. The approval
of a premarket approval application indicates that the benefits derived
from the device (that is, clinical utility or effectiveness) have been
shown to outweigh the risks associated with its use. The manufacturer
must demonstrate, based on well-controlled investigations, that the
device is safe and effective for its intended use in order to obtain
premarket approval. The evidence presented by the manufacturer is
reviewed by a panel of experts as well as by FpA. The public is also given
an opportunity to comment on the application, although public access to
the information is limited to a brief summary of the safety and effec-
tiveness data. FDA is required to conduct the necessary meetings and
reviews and make a decision within 180 days.

Under section 515, all class III devices (both preamendment and pos-
tamendment) are ultimately required to have premarket approval or be

In our 1983 report. we stated that many experts felt that developing over 1,000 performance stan-
dards would be very time-consuming, expensive, and impracticable. At that time, we suggested that
the Congress consider allowing FDA to determine, on a case by case basis, which class II devices
require performance standards.
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of section 515 upon its enactment. However, preamendment class 111
devices (and those postamendment devices found substantiaily equiva-
lent to a preamendment class III device) can be marketed until FpA calls
for applications for premarket approval.

As noted earlier, FDA is required to wait at least 30 months from the date
of publication of the final classification regulation for a device before
calling for applications and then must give manufacturers 90 days to
submit applications. This is only the minimum time required; no maxi-
mum time limit is specified for initiating or completing the process.
However, the legislative history indicates that the Congress set this

period so that manufacturers would have the time necessary to develop
information for a premarket annrnvn] annlmahnn

araiaiiuiii IV J AV 23 il aratolt.

Tha lagiclatinn alan nravidag tna and tha indnaetry with fwn erratadiag
4 11 lcsxalauxuu ALV LUV IULD 'UA ALl LILIC LIIUuUosLL YYLIULL LYYU OUlL (LULEACD
for developing the information necessary to determine a device’s safety
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subjects. The investigational device exemption is used to control the
clinical testing of ail devices, aithough FDA oniy formaily reviews appii-
cations for *‘significant risk’” devices.!” The Product Development Proto-
col is an alternative to premarket approval whereby the manufacturer
and FDA cooperatively develop a plan for testing a device. The successful
completion of the Product Development Protocol, defined in terms of
outcomes that demonstrate safety and effectiveness, constitutes
approval to market the device."

A regulation implementing the premarket approval provisions of the
amendments was proposed in 1980 but not made final until July 22,

10Clinical studies of other “nonsignificant risk™ devices are reviewed and approved by institutional
review boards and are subject to certain rules and record-keeping requirements. If the studies meet
these requirements, they are deemed to have an approved investigational device exemption. FDA's
Office of Device Evaluation receives approximately 200 new applications for investigational device

exemptions each year.
exempt

1 The Product Development Protocol, which was viewed in the house report as a way for manufac-
turers to work cooperatively with FDA to ensure that they would have the necessary data to demon-
strate safety and effectiveness, has not been used for two important reasons. First, a company must
provide sensitive commercial information to FDA and allow FDA an equal voice in designing the nec-
essary studies. Second, and more important, a successfully completed Project Development Protocol
becomes an “accepted” blueprint that other companies can follow in testing their products through
the investigational-device-exemption process without incurring the costs of developing a testing
protocol.
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1986. The regulation establishes the procedures for premarket approval
of medical devices. It also lays out the format and content of an applica-
tion and sets forth the criteria that FpA will employ in making decisions
on individual applications.

The final regulation contains some new guidance that was not part of
the original proposed rule. First, under certain conditions, foreign data
may be used as the sole basis of determining safety and effectiveness.
This could increase the number of applications, although such an
increase has not yet become evident. Second, supplements to premarket
approval applications are now required for any change affecting the
safety and effectiveness of the device, rather than just for changes that
have a “significant” effect. Offsetting the expected increase in applica-
tions generated by this change is the development of a “30-day supple-
ment” for reporting changes that clearly enhance the safety or use of
the device. Under this provision, the manufacturer may make the
change after 30 days unless FDA requests more information or responds
unfavorably. Third, FDA made it clear that they want information in the
premarket approval application on any important previous marketing of
the device, on compliance with any applicable voluntary performance
standards, and on any problems associated with clinical follow-up.
Finally, the procedures for appealing an FDA decision that an application
is incomplete and will not be formally reviewed have been clarified.
While this will probably not result in a higher filing rate, there is now a
more formal procedure by which a manufacturer can contest FDA's ini-
tial decision.

Available statistics on original premarket approval applications and
approvals indicate that there is no consistent trend in either measure
over the last seven years of the program. Applications range between 60
and 97 per year; approvals range between 24 and 72; a total of 323
applications were approved between 1976 and 1986. In addition, FpA
received almost 2,400 “premarket approval application supplements”
between 1980 and 1986; roughly 1,900 of these were approved. The
number of supplements has been increasing in recent years. These sup-
plements represent modifications to the design, manufacture, or labeling
of a device with an approved premarket approval application. While
usually not subjected to the same level of scrutiny (for example, panel
review) as original applications, supplements are still reviewed to pro-
vide reasonable assurance that the modification will not adversely
affect the safety and effectiveness of the device.
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Recent years have seen a marked decrease in the backlog of applications
to be considered (72 applications were approved in fiscal year 1986),
and a decrease in the length of time it takes to review applications
should result. FpA announced in late 1987 that the review backlog had
been eliminated. Ophthalmic devices, and transitional devices in general,
accounted for the largest proportion of both applications and approvals.
Pacemakers, heart valves, and transcutaneous carbon dioxide monitors
are among the non-transitional devices to receive approval. FDA has also
approved new ‘‘breakthrough’ technologies such as magnetic resonance
imagers, the extracorporeal shockwave lithotripter, single and mul-
tichannel cochlear implants, variable rate pacemakers, and implantable
cardiac defibrillators.

Implementation of premarket approval for preamendment devices (and
substantially equivalent postamendment devices) has been considerably
alawvirar DRannaghlyy 1RO +yvynoace nf nronamandmant Aovyvinag hava han n nlannad
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(or proposed for placement) in class III. Through the end of 1986 almost

2,000 premarket notifications for postamendment devices had been
found substantially equivalent to these preamendment devices. Process—
ing premarket approval applications for ali of these devices will obvi-
ously be a major undertaking. Using FDA estimates of 1,200 staff hours
to process a premarket approval application and 1,700 hours per staff
year, it would take 11 years for the current staff (that is, almost 1,400
staff years) to process applications for just the 2,000 devices found sub-
stantially equivalent to preamendment class III devices—without con-
sidering either the ongoing work load or the preamendment class III
devices.

The first final regulation requiring premarket approval for preamend-
ment devices (and su bstantlally equivalent po stamendment devices) was
published in June 1984. Since then, the process has been initiated for
eight additional types of devices. No applications were received for
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tor. One application for a diaphragmatic and phrenic nerve stimulator
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was received and eventu udally d’p’pTO’v’ed,

As of the end of fiscal year 1987, reclassification petitions had been
filed for the automated differential cell counter and the infant radiant
warmer and were being considered. Premarket approval applications for
preamendment (and substantially equivalent postamendment) heart
valves were due in December 1987; 8 to 10 applications were
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expected—fewer than half of the number originally estimated to be sub-
mitted. Final rules requiring applications for contraceptive tubal occlu-
sion devices and transabdominal amnioscopes (fetoscopes) had been
published; applications were to be filed by early 1988.:

Early reactions of the device industry to the call for applications for
premarket approval for preamendment (and substantially equivalent
postamendment) devices suggest that it will be difficult to judge the
resources required to fully implement this provision. On the one hand,
no applications were generated for some of the devices. On the other
hand, if reclassification actions are filed for many of the class III
devices, resources will be required to process those actions, in addition
to the resources to process the applications for premarket approval
should reclassification be refused. Any proposal to speed this process
would have to consider these resource issues.

Summary and Implications

FDA has been reviewing premarket approval applications since soon
after the amendments were enacted. Much of the premarket approval
workload involves transitional devices, and particularly ophthalmic
devices. Until late in 1986, the reviews were conducted under guidance
contained in regulations proposed in 1980 but never made final. Those
regulations were made final in 1986, with several significant changes in
policy.

FDA has been slow to bring preamendment (and substantially equivalent
postamendment) devices under premarket approval. The amendments
specify a minimum grace period of 30 months that Fpa must wait prior
to beginning the process for any particular type of device. At the time
this report was written, only nine device types had been required to
undergo premarket approval. More than five years have passed since
the expiration of the grace period for three categories of devices: neurol-
ogy, cardiovascular, and obstetrics and gynecology. While the statute
does not establish a maximum time within which the process must be
accomplished, it is our opinion that FDA’s progress is not adequate. How-
ever, we accept FDA's argument that resources have been limited and pri-
orities have had to be set.?

L2 At the time the report was reviewed, FDA was preparing a list of 20 to 30 additional “high priority”
class III preamendment devices as candidates for premarket approval. At that time, they planned to
publish the list within a few months.

L3Information on the Office of Device Evaluation’s fiscal year 1985 and 1986 workload and resources
is presented in chapter 4. (See pages 56 to 58.)
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premarketing review mechanisms, it becomes subject to a variety of
additional provisions of the act also administered by Fpa. The firm must
be registered and its devices listed with the Office of Compliance. The
listing triggers a schedule of inspections for compliance with Good Man-
ufacturing Practices and other provisions of the act. In addition, the
Office of Compliance is responsible for making determinations concern-
ing whether a particular product is a device and whether a product’s
labeling is appropriate.

f tho
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In each of these areas, the premarket notification program must coordi-
nate with the respective compliance programs. In exploring with Fpa
officials the implications of our finding that as many as 20 percent of
premarket notifications were not placed in one of the three classes, we
discovered that no systematic mechanism exists within FDA for linking
premarketing review with postmarketing programs for ensuring compli-
ance. That is, although premarketing review, in theory, is closely related
to postmarketing review, in practice it is difficult for FDA to connect one
to the other.

For example, ODE’s information on the determinations of substantial
equivalence and the subsequent placement of devices in appropriate reg-
ulatory classes through premarket notification is incomplete. Only
recently has the information become available in an automated form so
that it could be used easily in postmarketing compliance programs. In
addition, when a manufacturer files a new listing, the Office of Compli-
ance does not routinely review premarket notification decisions to check
whether the manufacturer has filed a premarket notification or if the
manufacturer has reported the same product code as assigned in
premarket notification.

Similarly, information obtained by the Office of Compliance through
registration and listing of medical devices by manufacturers as well as
through device reporting (that is, the Device Experience Network) is dif-
ficult for premarket notification reviewers to access. As a result, it is
difficult for reviewers to use this information to determine whether any
of the devices they are reviewing are associated with reports of
problems.

Finally, restrictions placed on the marketing of individual products dur-
ing premarket notification made by telephone and not included in the
decision letter, and reports to ODE staff of noncompliance with labeling
an 1 other requirements, are not systematically reported to the Office of
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Compliance. Procedures for follow-up by this office are also not
systematic.

While the pace of implementing the amendments slowed notably after
the first few years, initial classification of preamendment devices is, or
soon will be, completed with the publication of classification regulations
for radiology and general and plastic surgery devices. The reclassifica-
tion of some class II devices into class [ and the exemption of up to 50
percent of class I devices from premarket notification appear to be the
next steps. These steps could reduce the number of premarket notifica-
tions that occur in the future. While used relatively infrequently, reclas-
sification is a procedure for dealing with devices found not substantially
equivalent that may become more important as FDA reconsiders its
reclassification policy. The premarket approval process for transitional
devices and those found not substantially equivalent to predicate
devices has been implemented and appears to have overcome early
problems concerning the timeliness of reviews.

Implementing regulations for the premarket notification process were
published as required by the statute. Those regulations clearly stated
FDA’s intent to make determinations of substantial equivalence as part of
the premarket notification process. FDA’s position on determinations of
substantial equivalence was clarified and strengthened in June 1986 by
the issuance of a memorandum to ODE reviewers detailing how determi-
nations should be made and providing illustrative examples. However,
the fact that most postamendment devices and device modifications are
marketed through premarket notification, rather than premarket
approval, has raised concern about the relative role of these review
processes in regulating medical devices. We explore FDA’s policies and
the actual operation of the premarket notification program in much
greater detail in the following chapters.

Finally, our finding that a relatively large percentage of premarket noti-
fications were not assigned to a particular class led to the discovery that
the linkage between the Office of Device Evaluation, the office responsi-
ble for premarketing reviews, and the Office of Compliance, the office
responsible for postmarketing activities, is weak and not systematic.
Each office has information that could be quite useful to the other in
carrying out its responsibilities. The problem is more than a simple coor-
dination issue; improvements need to be made in regard to the availabil-
ity of information between these offices and in its comparability.
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The lack of formal performance standards for class 1l devices and the
relatively slow implementation of the premarket approval review of
preamendment (and substantially equivalent postamendment) class III
devices are two exceptions to this generally positive situation. In the
case of preamendment (and substantially equivalent postamendment)
class III devices, FDA has shown that it is now ready to move forward
with premarket approval applications on high priority devices. Whether
the pace is rapid enough is a matter of judgment and priorities. How-
ever, it should be noted that until the premarket approval process is
completed, postamendment class 11l devices may continue to be
reviewed and marketed through premarket notification. Similarly, the
lack of performance standards means that no formal distinction can be
made in premarket notification between a class I device and a class II
device.

FDA has failed to implement significant portions of the regulatory
scheme enacted in the Medical Device Amendments of 1976--most nota-
bly, performance standards and premarket approval for preamendment
devices. These failures have resulted in premarket notification carrying
a greater regulatory burden than it would if the system had been fully
implemented. In part, the implementation failures are the result of a
shortage of resources and the focusing of FDA priorities on other pro-
gram activities, including review of premarket notifications and
premarket approval applications for transitional and not-substantially-
equivalent devices.

The additional resources that would be required to fully implement the
amendments as enacted are difficult to estimate but would be great. Fur-
ther, the need for performance 