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I. INTRODUCTION

A. Regulatory Debate

The rapid development of genetic testing continues apace. There are now at least 
1,100 tests available clinically and at least a further 290 in research.1 Alongside tests 
for Mendelian conditions, we are seeing the emergence of tests for susceptibility to 
common, complex diseases; pharmacogenetic tests to guide treatment decisions; 
and gene expression tests which offer prognostic information. This dramatic growth 
has been accompanied by concerns that some genetic tests have entered clinical 
practice prematurely and without adequate oversight to ensure their safety and 
effectiveness.2 The use of genetic tests to aid vital clinical decisions in pre-natal 
screening, pre-implantation diagnosis and, in the case of pharmacogenetics, treat-
ment selection, has only served to heighten concern.

As a consequence, there has been a prolonged policy debate about how best to 
ensure the safe and appropriate use of clinical genetic tests. A number of commit-
tees and task forces have reviewed the oversight of genetic testing and their reports 
have come to similar conclusions: genetic tests should not enter routine clinical 
practice without thorough independent evaluation (see Box 1). Implementing this 
goal would require attention to a number of gaps in regulation: in the United States 
and Canada, the historic neglect of laboratory-developed tests (LDTs) 3 by device 
regulators, and, in Europe, the classification of genetic tests as low-risk.
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1 GeneTests website accessed May 2007: http://www.genetests.org/.
2 Kathy Hudson & Gail Javitt, Personalized Medicine—The ‘Perfect Storm’ for Improving Genetic 

Test Quality RESEARCH POLICY ALERT, (Feb. 20, 2006); Paul Martin & Robert Frost, Regulating 
the Commercial Development of Genetic Testing In the UK: Problems, Possibilities and Policy 23 CRITI-
CAL SOCIAL POLICY 2 (2003).

3 The term laboratory-developed test is an alternative to homebrew or in-house test which is 
beginning to be used in legislation and regulatory guidance for instance in the recent Laboratory Test 
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Box 1: Major policy reports on evaluation of genetic tests4

U.S.
1975—Genetics screening programs, principles and research (National Academy 

of Sciences)
1994—Assessing genetic risks (Institute of Medicine)
1999—Promoting safe and effective genetic testing in the United States (Task 

Force on Genetic Testing)
2000—Enhancing the oversight of genetic tests: recommendations of the Secretary’s 

Advisory Committee on Genetic Testing (SACGT)

UK
1994—Genetic screening— ethical issues (Nuffield Council on Bioethics)
2000—Genetics and health— policy issues for genetic science and their implications 

for health and health services (Report for the Nuffield Trust)
2000—NHS Laboratory services for genetics (Report for the Department of 

Health)
2003—Genes direct. Ensuring the effective oversight of genetic tests supplied directly 

to the public (Human Genetics Commission)

EU
2000—Report of European Parliament’s Temporary Committee on Human Genet-

ics and New technologies in modern medicine
2003—Towards quality assurance and harmonization of genetic testing services in 

the EU (Institute for Prospective Technological Studies)
2004—Ethical, legal and social aspects of genetic testing: research, development 

and clinical applications (European Commission Expert Group)

Canada and Australia
2002—ALRC 96 Essentially Yours: the protection of human genetic information 

in Australia (Australia Law Reform Commission and Australian Health Ethics 
Committee)

2001—Genetic services in Ontario: mapping the future (Provincial Advisory Com-
mittee on New Predictive Technologies)

International
2001—Genetic testing: policy issues for the new millennium (OECD)
2005—Quality assurance and proficiency testing for molecular genetic testing: 

summary report of a survey of 18 OECD member countries (OECD)

Putting this consensus view into practice has proved difficult for a number 
of reasons, in particular concerns about the potential burdens which additional 
regulation might impose, and the need to strike a balance between ensuring proper 
evaluation and encouraging innovation and patient access to useful new tests. 

Improvement Act, S.736, 110th Congress (2007) and Department of Health and Human Services (HHS), 
The Food and Drug Administration (FDA). FDA Draft Guidance for Industry, Clinical Laboratories, and 
FDA Staff—In Vitro Diagnostic Multivariate Index Assays, http://www.fda.gov/cdrh/oivd/guidance/1610.
pdf, The Center for Devices and Radiological Health (CDRH), (2006).

4 This list is not exhaustive and does not cover the many academic policy articles which have 
been published around this subject.



2007 833ENHANCING THE REGULATION OF GENETIC TESTS

Recent controversy in the United States about FDA’s decision to exercise its au-
thority over a small subset of LDTs is indicative of the political challenges which 
this issue presents.5

The main aim of this article is to suggest solutions to the regulatory impasse faced 
by regulators and policymakers. It begins by setting out the problem in more detail, 
describing how the current regulatory framework in various countries is inadequate, 
the limited policy action which has been taken to address these inadequacies, and 
analyzing the reasons why more comprehensive action has not been taken.

This article argues that there is no single solution, but that drawing on what 
is termed “responsive regulation”—a closely interlinked group of contemporary 
regulatory techniques and ideas including information disclosure, risk-based regula-
tion and de-centered regulation—can help to strike an appropriate balance between 
protection of public health and promotion of innovation in healthcare.

This paper draws on three years of research involving both extensive literature 
reviews and a program of interviews and focus groups with 80 individuals from key 
stakeholder groups—policymakers, regulators, academics, diagnostics and pharma-
ceutical company representatives, clinicians, patients groups and other NGOs.6

B. Regulatory Targets—A Wide Variety

Thinking about how to regulate genetic tests is complicated by the profound 
heterogeneity of clinical applications, technologies and test delivery mechanisms.7 
For instance, a test for a very rare genetic condition may be available as an LDT 
from only one laboratory in the entire world, used solely for diagnostic purposes, 
and ordered less than 10 times a year. By comparison, tests for cystic fibrosis are 
available as both homebrews and kits across the world, to a very broad popula-
tion in pre-natal and newborn screening programs. The complexity of the testing 
process and technology also varies widely, from a relatively simple RT-PCR test 
for a single gene to a microarray-based test identifying panels of genes and using 
an interpretative algorithm to provide a test result.

This diversity is matched by the variety of organizations providing genetic tests. 
Patients encounter genetic tests in many clinical contexts, from a specialist genet-
ics clinic staffed with counselors specially trained to offer guidance on the use of 
tests and the interpretation of test results, to over-the-counter services where tests 
can be purchased without a medical consultation. Clinical genetics still remains 
dominated by rare disease testing, delivered generally by public sector and academic 
laboratories, but there is a growing commercial sector. Genetic testing is now big 
business. In the United States more than half  of all genetic tests are performed by 
Quest and LabCorp, while medium-sized reference laboratories, such as Genzyme 
and Arup, perform a further quarter. Companies such as Myriad and Genomic 
Health, which develop new tests and offer them on a monopolistic basis through 
their own reference laboratories, are another significant development. The advent 
of broader applications—an increase in newborn screening, a growth in the use 

5 For the guidance see supra note 3. For the reaction (positive and negative) see comments at the 
public meeting to discuss FDA’s IVDMIA guidance (Feb. 2007) available at http://www.fda.gov/cdrh/
oivd/meetings/020807transcript.pdf.

6 For further details see our policy report David Melzer et al Evidence and Evaluation: Building 
Public Trust in Genetic Tests for Common Diseases (Cambridge University (forthcoming)).

7 Martin & Frost supra note 2 
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of pharmacogenetic tests and an emerging market of tests for common, complex 
diseases—will further accelerate the commercialization of genetic testing.

Box 2: U.S. Genetic Testing Market 
(Source: Presentation by Greg Hines, Tm Bioscience)

The regulatory challenge therefore is to identify both the common standards 
which should apply to all tests, a mechanism for identifying those tests that may 
require greater scrutiny and the alternative regulatory pathways that might ensure 
that standards are achieved by all in a least burdensome manner.

II. WHAT ARE THE REGULATORY GAPS?

A. The General Framework for Regulating Diagnostic Tests

As part of the in vitro diagnostics sector, genetic tests fall under the broader statu-
tory regimes for the regulation of medical devices. These regimes are far less onerous 
than the ones for pharmaceutical products but they nevertheless share a number of 
common elements: they are concerned with ensuring the safety and effectiveness of 
healthcare products and their most powerful tool is premarket review, the barrier to 
market entry which is used to ensure that the manufacturer’s intended use for the 
product is supported by the clinical data on the test’s performance as set out in the 
technical file, and summarized in the product label and in promotional material. 
The product label will also include instructions for the user including any necessary 
warnings on the limitations of the test’s performance. Ensuring truth-in-labeling 
and truthful promotion—an honest account of the strengths and weakness of a 
test’s performance—can be thought of as the fundamental function of premarket 
review (and consistent with the premarket notification process for Class II devices 
in the United States). For high-risk tests the process may be more onerous, with 
regulators setting out in some detail the types of clinical studies which will be re-
quired to gain premarket approval (as is the case for Class III devices in the United 
States). Once a device is on the market it is subject to postmarketing surveillance 
and if  necessary regulators will remove unsafe products from the market.

Test Providers

Market
Share
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There is also a range of non-state actors with a role in test oversight, this wider 
definition of regulation might be seen as operating at three levels: statutory controls, 
resource allocation and clinical governance.8 So the use of a genetic test might be 
regulated at the first level by standards set by a statutory licensing body, but control 
is also exercised by reimbursers through their resource allocation decisions. This 
can include formal review through health technology assessment (HTA), result-
ing in the production of practice guidelines and/or coverage decisions which may 
limit or preclude the use of a test. Professional bodies also play an important role 
by developing their own practice guidelines which support the appropriate use of 
a test (in some instances such guidelines can carry significant authority, as when 
they are used to define the standard of care, a status which can have legal implica-
tions in countries such as the United States). International standards, developed 
by industry, regulators and professional bodies in fora such as the International 
Standards Organization also play an important role.

B. Regulatory Gaps

It was suggested earlier that there has been a policy consensus on the need for 
systematic and comprehensive premarket evaluation. Failure to achieve this goal 
is predicated on two types of regulatory gaps: gaps in the scope of evaluation and 
gaps in the type of test evaluated.9

1. Scope of Evaluation

Part of the emerging policy consensus on the need for enhanced oversight was 
an agreement that full evaluation requires evidence on four criteria, set out in what 
has become known as the ACCE framework:10

• Analytic validity—accuracy of test identifying the biomarker
• Clinical validity—relationship between the biomarker and clinical status
• Clinical utility—likelihood that test will lead to an improved outcome
• Ethical, legal and social implications

The ACCE framework outlined above does not tie neatly with the existing 
authority of statutory regulators. In general, regulatory agencies do not have the 
statutory authority to assess the clinical utility of a test or its ethical, legal and 
social implications.11 Nevertheless, the statutory framework for the regulation of 
medical devices can provide a robust mechanism for ensuring premarket review of 
analytic validity and, to a lesser degree, clinical validity. However, even this level 
of review is not consistent. While the U.S. and Canadian systems emphasize the 
importance of premarket evaluation of clinical validity data, the European system 

8 Wylie Burke & Ron Zimmern, Ensuring the Appropriate Use of Genetic Tests, 5 NAT REV 
GENET, 12 (2004).

9 For a discussion of the gaps in regulation in the U.S., see Kathy Hudson & Gail Javitt Federal 
Neglect—The Regulation of Genetic Testing, ISSUES IN SCIENCE AND TECHNOLOGY, 59-66 
(Spring: 2006).

10 ACCE was first articulated by the NIH-DOE Task Force on Genetic Testing in its 1991 report 
(see Box 1), and taken up by the Secretary’s Advisory Committee on Genetic Testing in its 2001 report 
(see Box 1).

11 The one exception to the clinical utility gap is the FDA, whose statutory authority over what 
they term “clinical effectiveness” can extend to clinical utility.
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and Australian system is focused on analytic validity, although any clinical claims 
must be supported with evidence. There is currently disagreement among European 
member states about whether in fact manufacturers must provide data on clinical 
validity to fulfill the requirements of the Directive.12 Furthermore, recent Austra-
lian guidance on nutrigenetic tests has emphasized the importance of evidence on 
clinical validity, further muddying the water.13

Table 1 Scope of Evaluation

Country/
region

Analytic 
validity 

Clinical validity Clinical utility ELSI

USA Yes Yes
Yes, as a matter of 
“clinical effectiveness” 
(for Class III devices)

No

Canada Yes Yes No No 

Europe Yes
Only where clinical 
claims made?

No No

Australia Yes
Only where clinical 
claims made?

No No

2. Types of Test Evaluated

Issues of scope apply to all tests, but the second type of regulatory gap relates 
to differences between tests, some of which may be subject to greater regulatory 
scrutiny than others or indeed subject to none at all. Not all genetic tests are sub-
ject to premarket evaluation. There are two main reasons for this: in Europe they 
are classified as low risk and therefore exempt from pre-market review, and in the 
United States and Canada homebrew tests have not been subject to authority of 
the medical device regulations. 

3. Risk Classifi cation

The regulatory systems for IVD tests are predicated on risk classification. Those 
tests which are considered higher risk, because of their clinical or public health 
significance, or sometimes their novelty, are subject to greater scrutiny. Regula-
tory gaps can appear when tests are deemed low-risk and therefore exempt from 
premarket review.

In the United States, Canada and Australia genetic tests which fall within the 
medical device regulations are all treated as moderate to high risk—and so are 
generally subject to premarket review (in Australia some genetic tests are Class 
II and exempt from premarket review). Europe differs from these other countries 
because (with a single exception) under the IVD Directive genetic tests are treated 
as low-risk, and are thus exempt from premarket evaluation

12 For an analysis of the ambiguities see S. Hogarth & D. Melzer, The IVD Directive and Genetic 
Testing: Problems and Proposals. A Briefing presented to the 20th Meeting of Competent Authorities, 
CAMBRIDGE UNIV., (2007). Disagreement among member states was clear in the discussion following 
this presentation.

13 Therapeutic Goods Administration The Regulation of Nutrigenetic Tests in Australia, http://www.
tga.gov.au/devices/ivd-nutrigenetic.htm TGA; (2007).
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In Europe, a small number of tests for blood screening are classed as high risk. 
A small number of other tests are considered moderate risk, but the vast major-
ity of tests are considered low-risk. Within this schema there appears to be little 
consistency as regards what is classified moderate-risk and what is low-risk. Thus 
Chlamydia tests are, but not other STD tests; PSA is, but not other cancer tests, 
and tests for the genetic disorder PKU are, but no other heritable conditions. In 
effect, Europe does not have a workable mechanism for classifying the risk profile 
of new tests; the automatic assumption is that all new tests are low-risk.

Table 2 Risk Classification

Country/region Risk categories Genetic test risk classification

USA 1 – III  II or III

Canada I – IV III

Australia I – IV II or III

Europe I – III I

4. Kits vs. Laboratory-Developed Tests

Genetic testing is characterized by a high degree of dependence on tests developed 
in-house by laboratories (referred to as Laboratory-Developed Tests (LDTs)). In 
general the regulation of clinical laboratories is quite distinct from device regulation 
and is focused on quality assurance of laboratory procedures and the analytical 
accuracy of laboratory testing which is monitored through periodic laboratory in-
spections. The only laboratory regulation system which includes premarket review 
of tests is that of New York State, although because all the major U.S. reference 
laboratories are New York State licensed this in fact covers the majority of genetic 
tests performed in the United States.14 However, the majority of U.S. laboratories 
are not NY-state licensed, including many which offer genetic tests.

In the European Union (EU), Sweden and Australia, LDTs are included in the 
device regulations (although there are exemptions in the European system for what 
are termed health institutions).15 In Canada, the device regulators have sought 
legal opinion on whether they can regulate LDTs and have received a succession 
of conflicting opinions, the most recent of which suggests that such tests cannot 
be regulated as medical devices under current law. This may result in proposals for 
amendments to the regulations.16 FDA has vacillated on the issue of whether it 
has the authority to regulate LDTs, however, in the last two years the agency has 
gradually begun to intervene on a case-by-case basis. This piecemeal approach has 
now culminated in a new draft FDA guidance in which the agency asserts that it 
has the authority to regulate LDTs as medical devices and indicates that it is now 
intending to exercise that authority over a class of complex tests which require 
interpretative algorithms to generate results.17

14 NY State officials’ estimates based on industry survey figures for the U.S. genetic testing mar-
ket—see Box 1. 

15 Directive 98/79/EC of the European Parliament and of the Council of 27 October 1998 on in 
vitro medical devices Article 1, para 5 For UK interpretation of this exemption, see MHRA In-house 
manufacture, available at http://www.mhra.gov.uk/home/idcplgIdcService=SS_GET_PAGE&useSeco
ndary=true&ssDocName=CON009812.

16 Interview with official of Therapeutics Product Directorate, Health Canada, (Aug. 2007).
17 HHS, FDA. FDA Draft Guidance for Industry, Clinical Laboratories, and FDA Staff—In Vitro 

Diagnostic Multivariate Index Assays, CDRH (2006) available at http://www.fda.gov/cdrh/oivd/guid-
ance/1610.pdf.
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It should be clear then that regulators in the United States, Canada and Europe 
face two quite different dilemmas—in Europe the need to reform a risk classifica-
tion system which treats all new tests as low-risk, and in the U.S. and Canada the 
creation of a more level playing field between LDTs and manufactured kits. In 
our research many stakeholders expressed concern that at the moment existing 
regulatory certificates—in the United States the CLIA-certified lab status, and in 
Europe the CE mark—mislead consumers by giving the impression that tests will 
have been subject to independent premarket scrutiny. In the case of the CE mark 
this is a general concern across the entire spectrum of goods which are regulated 
by this system. One consumer survey showed that two-thirds of consumers believe 
that products carrying the CE mark have been subject to independent evaluation, 
and a more recent study put the figure at 90 percent.18

III. RECTIFYING THE GAPS

A. What Has Been Done So Far?

While the starting point of this article is that little progress has been made on 
closing the gaps that prevent systematic premarket evaluation, there have been 
some notable developments in the evaluation of genetic tests which are worth 
highlighting. In Australia, concern about genetic test regulation was one of the 
factors which prompted the complete revision of the regime for regulating in vitro 
diagnostics.19 As noted above, in the United States, FDA has begun to plug some 
of the gaps in its regulation of LDTs.

As has already been described, the statutory regulation of medical devices is not 
the sole mechanism to control the use of clinical tests. Control is also exercised by 
reimbursers through their resource allocation decisions and by professional bod-
ies through the development of practice guidelines which support the appropriate 
use of a test. Here too there have been some promising developments. In the UK’s 
National Health Service the UK Genetic Testing Network (UKGTN) evaluates 
tests via a Gene Dossier, which requires evidence on a range of issues from the 
seriousness and prevalence of the condition being tested for; the purpose of the 
test; its analytic and clinical validity, clinical utility, and ethical, legal and social 
considerations. However, this evaluation process is currently restricted to tests for 
single-gene disorders. In the United States, EGAPP, a model process for evaluating 
new genomic technologies is being piloted by the National Office of Public Health 
Genomics. EGAPP’s focus is on relatively high-volume tests that are likely to have 
a significant public health impact. The rare disease area is addressed by the CETT 
program, which is piloting a new evidence-based approach to the introduction of 
genetic tests into clinical practice funded by the Office of Rare Diseases at National 
Institutes of Health.20

18 ANEC, ANEC Comment on the Role and Significance of the CE Marking http://www.anec.org/
attachments/ga037-05.pdf and New Approach: A Case of Better Regulation at the Services of European 
Competitivness http://ec.europa.eu/enterprise/newapproach/pdf/fabisch_anec_2.pdf.

19 National Coordinating Committee on Therapeutic Goods (NCCTG) In Vitro Diagnostic 
Devices Working Group (2003) A Proposal for a New Regulatory Framework for In Vitro Diagnostic 
Devices (Canberra: Commonwealth of Australia).

20 For EGAPP, see http://www.cdc.gov/genomics/gtesting/egapp.htm; for CETT, see http://www.
cettprogram.org/default.aspx. 
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B. Why Has More Not Been Done?

As suggested earlier, the principal reason why policymakers have been slow 
to rectify the regulatory gaps is that it is difficult to design a system that ensures 
proper evaluation but also promotes innovation and allows access to useful tests. As 
discussed in section 1.B, genetic tests are highly heterogeneous, and many different 
organizations are involved in their entry into routine clinical practice. This must be 
reflected in the regulatory system. A system that is un-nuanced, too strict or which 
involves too much bureaucracy, will undermine the vitality of the sector. Businesses 
(both private and public) will be discouraged from developing new tests, and, if  the 
tests take longer to be legally available, patient access will be affected.

A range of regulatory mechanisms are required that can address the heterogeneity 
of actors and tests, from the small academic laboratory running low volumes of 
rare disease tests, to the leading manufacturer of IVD tests whose kits are sold to 
laboratories across the world. Regulatory requirements must also be proportionate 
to the risks posed by tests, some of which carry greater risks than others.

C. Responsive Regulation

Improving the regulation of genetic testing requires a series of reforms that are ef-
fective and affordable for the vast range of genetic tests, organizations and countries 
involved in genetic testing. Current trends in regulatory practice and theory provide 
a helpful framework for thinking about this goal. The concept of “responsive regu-
lation” developed by Ayres and Braithwaite is particularly illuminating.21

The central idea in responsive regulation is to break free of the traditional “com-
mand and control” mode of regulation, which focuses on “regulation by the state 
through the use of legal rules backed by (often criminal) sanctions.”22 Instead, 
responsive regulation starts from the premise that the state is not always the most 
effective regulatory agent; other actors can often perform regulatory functions 
more effectively and more efficiently. A further core concept is that where state 
intervention is required then it should be minimal necessary to achieve the desired 
outcome, so it should be risk-based—proportionate to the dangers posed—and 
responsive—rewarding good conduct with more minimal intervention, but punish-
ing bad practice with increasingly tough sanctions. In this model, described in the 
visual metaphor of an enforcement pyramid, regulators retain their most punitive 
powers, including criminal law sanctions of the type which FDA wields under the 
Food, Drug, and Cosmetic Act, but reliance on those powers is lessened.

While regulatory theorists describe this shift in thinking as a move towards 
“smart regulation” or “de-centered regulation,” political scientists describe it as a 
move from “government” to “governance.” Policymakers have also adopted some 
of its central tenets, albeit without labeling it “responsive regulation.”23 That said, 
there has not been a decisive, unilinear shift towards a reduction in regulation. In 
Britain at least “the [modern] regulatory state … is not a state marked by diminished 

21 Ian Ayres & John Braithwaite, Responsive Regulation: Transcending the Deregulation Debate, 
NY OXFORD UNIV. PRESS (1992). See also N. Gunningham & P. Grabosky, Smart Regulation: Designing 
Environmental Policy. OXFORD: OXFORD UNIV. PRESS (1998).

22 Julia Black Critical Reflections on Regulation CARR DISCUSSION PAPER 4, (LSE, (2002)). 
See also Colin Scott, Regulation In The Age of Governance. The Rise of the Post-Regulatory State Na-
tional Europe Centre Paper, No.100, AUSTRALIAN NATIONAL UNIV., (2003).

23 Better Regulation Task Force (2000) Alternatives to State Regulation. London: Better Regula-
tion Task Force, Cabinet Office Publications & Publicity Team. http://www.brc.gov.uk/.
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ambitions … [it has] colonized new areas, developed new agencies, reformed old 
ones and increasingly used command law as an instrument of colonization.”24 This 
is particularly true in biomedicine and healthcare.25 Nevertheless, it is now widely 
accepted, in theory and practice, that responsive regulation is advantageous in so 
far as it involves identifying the most appropriate roles for state and non-state ac-
tors and eschews a complete transcendence of state power. Its other contribution 
is to encourage mechanisms for flexibly tailoring the system (responsiveness) to 
cope with diversity.

How might the concept of responsive regulation help improve the regulation 
of genetic testing? It provides a theoretical framework for analyzing the current 
regulatory system, and provides grounds for supporting its current structure, based 
as it is on multiple levels control, a range of state and non-state actors, and a risk-
based approach to regulation. It suggests that when seeking to rectify the sorts of 
gaps identified in Part II, one should seek policy mechanisms which are minimal, 
proportionate, and responsive.

The following proposals for regulatory reform are based on a minimal set of 
requirements for statutory premarket review which should apply to all tests. The 
authors will argue that for many tests it may be possible to limit the scope and 
function of premarket review, by placing greater emphasis on an enhanced sys-
tem of postmarket evaluation which draws on a range of non-statutory oversight 
mechanisms.

IV. SOME POLICY PROPOSALS

A. Information Disclosure—“Tell Us What You Know, Tell Us What 
You Don’t Know”

As indicated earlier, premarket review of new tests can have a number of func-
tions. At its most ambitious regulators will use premarket review to set out in detail 
the types of clinical studies they require a test developer to perform, as in FDA’s 
Pre-Market Approval process for Class III tests. At its most modest, premarket 
review will focus on ensuring truth-in-labeling, as in the FDA’s 510k process for 
Class II devices.

The authors’ research showed strong support for an approach focused on using 
premarket review to ensure truth-in-labeling (and truth-in-promotion) as a minimal 
approach to premarket review.26

The advantage of this approach is that it can be met by all test developers. Even 
in the field of rare disease tests, small public sector laboratories can put together 
a technical file which provides the evidence for the use of a new test, as is evident 
from the UK GTN gene dossier process. Furthermore, this proposal echoes one of 
the central recommendations of the Secretary’s Advisory Committee on Genetic 
Testing (SACGT), whose initial report had recommended that where limited pre-

24 Michael Moran. The British Regulatory State—High Modernism and Hyper-Innovation, OXFORD, 
OUP, (2003).

25 Recent examples include the Human Tissue Act 2004 and the EU Clinical Trials Directive. For 
academic discussion see Brian Salter, The New Politics of Medicine, Basingstoke, Palgrave Macmil-
lan (2004), K. Walshe, Regulating Healthcare—A Prescription for Improvement?, MAIDENHEAD, OUP 
(2003).

26 Also of relevance may be consumer law instruments for dealing with the claims made for 
products and services.
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market approval was given for a test, it should be accompanied by transparency of 
information.27 They therefore recommended that laboratories and test manufactur-
ers should provide patients and healthcare providers with evaluative data on the 
validity and utility of tests. This approach was summed by one SACGT member 
in the maxim: “Tell us what you know, tell us what you don’t know.”28

A focus on truth-in-labeling is consistent with the idea of regulation by informa-
tion disclosure, which is now very popular in consumer protection fields where it 
is seen as a way to deal with “the asymmetries of information between trader and 
consumer.”29 Regulation by information disclosure is seen as a way of balancing 
the need to protect the public with a desire to encourage freedom of choice. This 
minimal approach reduces the regulatory burden and passes on responsibility for 
risk management to doctors and patients, allowing them to make informed deci-
sions about when and how to use a test.

B. Expanding the Defi nition of a Label and Encouraging Transparency

Building a regulatory system which operates by transparency of information has 
some limitations which must be addressed. In the case of prescription drugs, the 
doctor and patient will see the information contained in the product label / instruc-
tions for use, but most tests are performed by laboratories and it is they who have 
this information, not doctors and patients.

Device regulators need to broaden their concept of a label and ensure that all 
those offering tests make the necessary information available to clinicians and the 
general public. Test manufacturers should be obliged to keep their labels online, 
where they can be accessed by all. Samples of the results sheet for the test, which 
shows reference ranges etc. should also be provided online. Online labeling may 
be preferable for industry as it is cheaper and faster to update than their paper 
equivalents. Laboratories have a similar duty to ensure that those who order tests 
have access to the relevant information.

The provision of information is another area where there is a clear difference 
between device regulation and the regulation of LDTs: even where there is premar-
ket evaluation of LDTs, there is currently no regulatory equivalent of a label for 
LDTs. Although a significant move in this direction has been made in a recent FDA 
guidance, in general the concept of truth-in-labeling does not apply.30 Of course 
many public and commercial labs work hard to ensure that those seeking testing 
are adequately informed, providing pre-test information sheets and/or information 
on their websites. Although laboratory regulation does cover the interpretation of 
test results and the communication of that to doctors/patients this is at the post-
test stage, whereas the pre-test stage, where doctors and their patients are deciding 
whether to use a test, is not addressed. Furthermore there are no statutory regu-

27 SACGT Enhancing the oversight of genetic tests: recommendations of the SACGT Secretary’s 
Advisory Committee on Genetic Testing, NIH, (2000).

28 For its impact on the FDA review process, see Steve Gutman’s remarks at the (Oct. 2005) 
SACGHS Meeting: http://www4.od.nih.gov/oba/SACGHS/meetings/October2005/10-20%20Pharma
co%20Session%20FDA%20update-Gutman.pdf.

29 Geraint Howells The Potential And Limits Of Consumer Empowerment By Information 32 
JOURNAL OF LAW AND SOCIETY No.3 349-370 (2005).

30 HHS, FDA Guidance for Industry and FDA Staff—Class II Special Controls Guidance Document: 
Gene Expression Profiling Test System for Breast Cancer Prognosis http://www.fda.gov/cdrh/oivd/guid-
ance/1627.html.
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lations on what types of data should be in a test results report (although this is 
addressed in professional guidelines).

Regulators can also facilitate information disclosure by making public their 
device reviews and subsequent postmarketing data. However, while in the U.S., 
OIVD publishes review summaries on its website, in Europe evaluative data is 
treated as confidential and so the regulatory agencies are under an obligation not 
to reveal it, unless they have the agreement of the manufacturer. This issue is cur-
rently under review and it is expected that in future some categories of information 
from assessment reports will be made public in summary format, probably on a 
centralized European website, and that a simplified administrative procedure will 
be established to review whether additional categories of information should also 
be made public.31 However, this may only apply to high-risk devices and might 
thus exclude genetic tests. Transparency is particularly important in this model as 
it pushes more responsibility for safety and effectiveness onto clinicians and labora-
tory directors, but they can only take greater control if  they have the information 
on which to act.

C. Kitemarking for Quality32

The authors’ research showed stakeholder concern that there may be limitations 
to an approach which focuses solely on information disclosure because of limita-
tions in how the information will be used by doctors and patients. Doctors generally 
do not have the time to make detailed studies of the clinical data to support new 
tests, and patients also need additional guidance, particularly in a context where 
a test is offered direct-to-consumer. Such views echo a general concern amongst 
regulatory theorists that an over-emphasis on information disclosure often provides 
inadequate protection for consumers.33

… it is debatable whether the use of such techniques genuinely empowers 
citizens. While optimistic critiques may regard such techniques as a soft 
form of state intervention that preserves individual sovereignty over pur-
chasing and consumption decisions, more skeptical critiques warn of the 
scope for manipulation of public knowledge and understanding.34

Nevertheless, while a focus on information disclosure must take into account the 
weaknesses of this mechanism, it has broad political support, and its importance 
and utility is likely to increase with time.35 Furthermore, it clearly fits with our stated 
desire to minimize the regulatory burden, so it is worth looking at ways to enhance 
its utility. Premarket regulatory mechanisms focused on information provision can 
go beyond verifying that performance claims are consistent with data held. For 
instance, labeling may also be used to communicate about standards. Our research 
showed strong support amongst many stakeholders for the view that tests should 
come with clear guidance about the quality of  the data that supports their claims. 

31 Interview with EC official 2006.
32 The term kitemark derives from the symbol of the British Standards Institution which is affixed 

to goods which meet its quality standards.
33 Howells supra note 22.
34 Karen Yeung Government By Publicity Management: Sunlight Or Spin PUBLIC LAW SUM, 360-

383 (2005).
35 Colin Scott & Julia Black Cranston’s Consumers and the Law, LONDON, BUTTERWORTHS, (2000). 

p.375.
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Such a kite-marking scheme would both provide warnings about poorly-validated 
tests and highlight those tests which have been well-validated, acting as an incentive 
to increase the data available.

Such a system might take the form of a simplified schema which would indicate 
where a test lies on the development spectrum from research to well-established 
clinical use. This would require a clear consensus on the development pathway.36 
Alternatively, it might be based on evidence-based medicine standards as developed 
by the Cochrane Collaboration, which use a ranking system to indicate the quality 
of individual studies.

D. The Scope of Review and the Role of Non-State Actors

Taken together ensuring truth-in-labeling and kite-marking for data quality might 
be considered as minimum common requirements for pre-market review. These 
mechanisms can be seen as a least burdensome mechanism for ensuring some form 
of premarket review where none currently exists. To return to the ACCE review 
criteria for test evaluation, the authors’ research found that stakeholder support 
for this approach was linked to the broadly-supported view that data on analytic 
and clinical validity are minimum data requirements and that it is both generally 
unrealistic to ask statutory regulators to evaluate the clinical utility of tests or their 
ethical, legal and social implications, and probably constitutes too high a barrier 
to market entry. Reviewing evidence on these criteria is more appropriately done 
after tests have entered the market, and handled by other gatekeepers, for instance 
through HTA mechanisms at the level of resource allocation and through clini-
cal practice guidelines.37 Explicitly recognizing the role of these other regulatory 
mechanisms is necessary to avoid duplications of effort on the part of both test 
developers and gatekeepers.

This model emphasizes the role of non-state actors in test evaluation at the 
postmarket stage, however, whilst ensuring truth-in-labeling might be considered 
the role of the statutory regulator, this can be delegated to a third party (the situ-
ation in Europe, where premarket review is carried out by organizations called 
Notified Bodies). Third-party review may also involve models where the third 
party does not act with the delegated power of the statutory regulator. A reliance 
on third-party review may be useful when dealing with the field of rare disease 
genetics—for instance, in the UK completion of a gene dossier for the UK GTN 
could be officially recognized as an acceptable alternative to premarket review by 
a Notified Body. In the U.S. a similar status could be given to LDTs which have 
been through the CETT process and those which have been subject to premarket 
review by New York State.

Such a model would require cooperation on harmonized standard-setting, a de-
velopment which can be seen in Australia’s efforts to deal with LDTs. For low- and 
moderate-risk tests laboratories must register with Therapeutic Goods Administra-
tion (TGA) and notify the agency about the tests they make. Test validation must 
meet TGA-endorsed standards, but will be carried out by the National Association 
of Testing Authorities (NATA) and the National Pathology Accreditation Advisory 
Council (NPAAC), the bodies responsible for assuring laboratory performance in 

36 For one model based on four phases of research, see David Sackkett and Brian Haynes Evidence 
Base Of Clinical Diagnosis. The Architecture Of Diagnostic Research 324 BMJ (2002).

37 For a similar argument see Barbara Evans What Will It Take To Reap The Clinical Benefits Of 
Pharmacogenomics? 61 FOOD AND DRUG L.J. 4 (2006).
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Australia. Only Class IV tests will be subject to the same standards and processes as 
apply to test kits. However, should there be concerns about a test in these lower-risk 
categories, then the TGA will be able to investigate. This model thus combines a de-
centered approach to regulation which relies on non-state actors, with a responsive 
capacity for the state to intervene should a problem be identified.

E. Postmarketing Controls

The authors’ research suggests that this least burdensome approach can satisfy 
both many of the concerns of stakeholders and the desire of test developers to gain 
rapid entry to the market. However, it may mean that tests begin to enter clinical 
use at a time when the evidence base is still developing. Furthermore, even where 
a test has a robust evidence base, extensive routine use will provide a far more ac-
curate picture of its safety and effectiveness. In general, tests perform more poorly 
when they enter routine use in broad populations; tests which in development 
easily distinguished between those with clear disease and healthy volunteers will 
generally perform less well when dealing with the full clinical spectrum which lies 
between these two extremes.

This decline in real-world performance makes it even more important that evi-
dence is collected in the post-marketing phase—to paraphrase Donald Rumsfeld, 
premarket review for truth-in-labeling can deal with known knowns and the known 
unknowns, but PMS is required both to reduce the known uknowns and to tackle 
the unknown uknowns. However, current mechanisms for capturing postmarket 
data are poor. The authors found strong support for the view that improving post-
marketing surveillance should be considered a prerequisite for a least burdensome 
system based on more rapid entry to the market.38

In the past device regulation, like drug regulation, has tended to focus on premar-
ket review but post-marketing surveillance has taken on increasing importance in 
recent years. For instance, in Europe manufacturers are required to have a systematic 
procedure to review experience gained from their devices in the post-production 
phase. European guidance indicates that PMS systems should be in place to collect 
data on issues such as “changing performance trends [and] performance in differ-
ent use populations”39

Yet despite the greater importance placed on postmarketing surveillance, there 
is little evidence that it has become a systematic part of the development process 
for either regulators or manufacturers. Effective postmarketing surveillance needs 
both systematic data collection and mechanisms for sharing that data with users. 
In the U.S., the FDA has recently begun to address this problem in a new initiative 
designed to enhance their postmarketing activities, improving their data gathering, 
enforcement activities and their communication of postmarket data to clinicians 
and other stakeholders.40

Postmarket controls can be integral to the statutory system of regulation, as in 
adverse event reporting and mandated Phase IV studies, or they can be part of 

38 For a discussion of the merits of enhancing postmarket rather than premarket controls in drug 
regulation see S. Reed, R. Califf, R & K. Schulman, How changes in drug-safety regulations affect the 
way drug and biotech companies invest in innovation 25 HEALTH AFFIARS 5 (2006).

39 European Association of Notified Bodies for Medical Devices, NB-MED/2.12/Rec1: Post-
marketing Surveillance (PMS) post-market/production Recommendation.

40 FDA, CDRH Medical Device Postmarket Transformation Initiative available at http://www.
fda.gov/cdrh/postmarket/mdpi.html.
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a more general and diffused system of evidence-development and evaluation. In 
either case effective postmarketing surveillance requires the involvement of many 
different parties, bringing the issue of de-centered regulation to the fore. In a recent 
paper on the role of PMS in drug regulation, Evans and Flockhart suggest that 
fundamental reform will be required to create an infrastructure which will capture 
the full range of data necessary to ensure the safe use of drugs and promote clini-
cal compliance with the growing body of drug safety data.41 They believe that this 
work will require concerted action by health insurers, healthcare providers and 
physicians, as responsibility for this extends beyond regulatory agencies and drug 
manufacturers.

Their arguments can be extended to device regulation. Once a test is in clinical 
use multiple actors hold bits of data—the manufacturer has data on how many tests 
are being sold and to whom; the laboratory has data on how the test performed; 
the physician has data on the patient and how the test was used. Once it is in the 
marketplace all these parties have a responsibility for the safe and effective use of 
a device, they all need to take a role in collecting data, analyzing the evidence and 
ensuring that test use is guided by the evidence base. Yet these parties generally lack 
any kind of incentives for participation in systematic data collection.

Nevertheless, there are examples of  where this responsibility is shared. For 
instance, in some countries healthcare reimbursers have begun to use conditional 
reimbursement as a mechanism for allowing early use of new technologies in return 
for systematic data collection.42 Conditional coverage may not be the only context 
in which further evidence is developed to ensure reimbursement. A number of 
companies indicated to us that they conduct studies at the request of reimbursers, 
however, there is a major issue about transparency of data with such studies, as it 
would appear that the data generated from these studies generally does not find its 
way into the technical file or product label.43

F. Managing Off-Label Use

One of the anxieties around the early use of new tests is that there is little control 
over off-label use. There is widespread concern that manufacturers may gain ap-
proval for one use and then promote another. While such unapproved use can be a 
fruitful source of innovation there is also an inherent danger in applying a test to 
populations or purposes for which no good clinical evidence exists, a concern that 
was raised in relation to the BRCA test for breast cancer.44 Informational strategies 
to deal with this include requiring manufacturers to include prominent warnings 
about the lack of data/approval for off-label uses on their label/instructions or 
requiring them to provide evidence on the most common clinical applications.

There are other strategies to deal with this dilemma. One is to more vigorously 
enforce the controls on off-label promotion, so a focus on ensuring truth-in-labeling 

41 BJ Evans & J. Flockhart, The Unfinished Business Of U.S. Drug Safety Regulation THE FOOD 
AND DRUG L.J. 61 (2006). 

42 OECD Health Technology and Decision Making (Paris: OECD (2005)) p11. 
43 The authors’ own findings on this matter are backed up by survey data from the Clinical 

Device Group who found that half  the studies being conducted by device manufacturers were not 
related to marketing applications and were not reported to the regulator, see http://www.clinicaldevice.
com/13FinalSlides03_files/frame.htm. 

44 B. Healy BRCA Genes—Bookmaking, Fortunetelling, And Medical Care 336 NEJM 1448 
(1997).
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must extend to ensuring truth-in-promotion.45 Another is to ensure that off-label 
use takes place only in the context of formal clinical studies where patients are 
required to give informed consent to taking part in the trial. Another model is to 
focus on controlling off-label use by enhanced controls on laboratories—under the 
New York State system laboratories which seek to use a test in a way other than 
that approved by FDA, must submit the new use for approval by New York State. 
Changes of use requiring approval include changing the test’s purpose, for instance 
from diagnosis to prognosis, or applying it in a different target population.46 An 
alternative approach is to rely on other gatekeepers to control off-label use, for 
instance, reimbursers can establish clinical criteria which patients must meet in 
order for a test to be paid for.

G. Where More Intervention Is Needed

The authors have outlined a least burdensome set of minimum common require-
ments for premarket review, but we do not intend to suggest that this can provide 
sufficient protection in all cases. Where a test is considered higher risk because of 
its intended clinical use or the novelty of the technology, and has only very limited 
data to support its use, a regulator may wish to delay market approval pending 
further studies. However, even here there may be ways to minimize the regulatory 
burden. One option is to allow a more controlled entry to the market by using 
conditional approval or mandated Phase IV studies. Use of this mechanism may be 
favored where a new test is deemed high-risk but promises to meet an urgent clini-
cal need and/or where the manufacturer has already gone some way to developing 
a convincing evidence base.

Identifying the tests which may need a greater level of regulatory scrutiny will 
require the consistent application of the regulatory schemas for risk classification. 
In the discussion of genetic test oversight there has been a general consensus that 
predictive tests may need more attention, however more detailed attempts to define 
a comprehensive risk classification system have failed.47 This is in part because 
tests have multiple uses and the same test used in different populations or for dif-
ferent clinical purposes may have a different risk profile (for instance most genetic 
tests could be used for either diagnostic or predictive purposes). As noted earlier 
statutory licensing is particularly weak at controlling multiple uses. However, risk 
classification is also difficult where there is no clear view on how risks might be 
mitigated. In a regulatory framework with multiple points of control, clarity is 
needed on the how risk is controlled at each point, without this clarity it is impos-
sible to assess the level of risk posed by a test since it is not clear how that risk will 
be managed and mitigated.

Again the authors return to the idea of de-centered regulation because a solution 
to this dilemma may lie in a clearer delineation of the risk management respon-
sibilities of different players. A greater level of premarket scrutiny by statutory 
agencies can only be part of the solution; some high-risk types of testing might be 

45 Off-Label Promotion: The Game Is Up MEDICAL DEVICE AND DIAGNOSTIC INDUSTRY (Apr. 2007) 
http://www.devicelink.com/mddi/archive/07/04/001.html.

46 NYS Department of Health, Clinical Laboratory Evaluation Program, Submission Guidelines 
for Test Approval accessed online at http://www.wadsworth.org/labcert/TestApproval/submitguide.
htm.

47 SACGT Development of a Classification Methodology for Genetic Tests: Conclusions and Rec-
ommendations of the Secretary’s Advisory Committee on Genetic Testing, NIH (2001).
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regulated by a dedicated agency, like the UK’s Human Fertilisation and Embryology 
Authority’s who regulate PGD testing. Similarly the evidence bar for a test to be 
used in population screening will necessarily be greater because of both the expense 
to the national healthcare system and the greater likelihood of false results when 
a test is used in a very broad population. Again this risk may be managed through 
an appropriate body judging whether a screening test should be introduced, as the 
National Screening Committee does in the UK. Finally, clinical practice guidelines 
and the recommendations of HTA bodies can give more nuanced guidance than is 
possible through statutory licensing. So part of the solution to risk classification 
is improving risk management by being clear about how risks can be dealt with at 
the different stages of test development and use, rather than trying to front-load 
everything on to managing risk at the stage of pre-market review.

H. Developing Guidance

Creating a least burdensome approach to pre-market review is only one mecha-
nism for making regulation easier for test developers. Another is ensuring that 
there is clarity on what is required. The regulation of diagnostic tests relies heavily 
on guidance documents to supplement the basic statutory requirements. The soft 
law mechanism of regulatory guidance has the significant advantage that it can be 
developed and refined far more quickly than statute. Guidance can aid test devel-
opers by providing clarity on both the review processes and standards of evidence 
required. Although lacking the force of statute, regulatory guidance documents 
are an important mechanism for explaining the approach which regulators are 
likely to take, vital information for those taking strategic business decisions about 
product development.

Guidance is also important because regulation focused on ensuring truth-in-
labeling requires agreement on what constitutes truth. This requires consensus on 
standards of evidence, amongst all stakeholders. FDA is the agency most advanced 
in its development of regulatory guidance on the evaluation of genetic tests.48 It is 
not unusual for regulators from other countries to borrow/adapt FDA guidance 
documents49 and it may be helpful if  there could be greater international coordina-
tion in the development of guidance. Certainly a more consistent approach would 
lessen the regulatory burden for companies.

V. CONCLUSION

Improving regulation so that it is more comprehensive in its scope without 
creating undue burdens is only part of the solution to the problem of balancing 
the need to protect the public while encouraging innovation. A system of regula-
tion based on information disclosure will only work if  there is sufficient data for 
test users to make informed decisions. Helping test developers by improving the 
incentives and infrastructure for generating the clinical evidence base is a necessary 
corollary to the reforms the authors propose. We deal with this issue in detail in 
our forthcoming report.50

48 For a broader discussion of FDA leadership in this area, see S. Hogarth et al. Regulating 
Pharmacogenomics. An overview of developments in various countries and industry response to regulatory 
initiatives, CAMBRIDGE, (2006).

49 Interview with official from Therapeutics Product Directorate, Health Canada, (Aug. 2007).
50 David Melzer et al (forthcoming) supra note 6.
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The proposals contained in this paper are not radically new. They build on the 
existing regulatory framework; ideas which have been developed in policy debate 
over the last decade, and our own research with stakeholders, which has sought 
to identify areas of consensus from which to develop politically acceptable solu-
tions. The authors’ main claim to novelty is that they draw explicitly on the idea 
of responsive regulation to provide intellectual coherence and a broader policy 
context for these proposals.

Any attempt to improve the regulatory framework for genetic tests must take 
into consideration some fundamental truths: that freedom of clinical practice is 
a necessary part of medicine; that increasingly patients want a greater say in their 
treatment choices; that innovation is an essential part of improving healthcare, 
and that IVD tests do not pose the same risks to patient safety as pharmaceutical 
products. A regulatory system built on transparency and information disclosure 
addresses these issues—it avoids paternalism but ensures some level of patient 
protection and assists in informed decisionmaking; it avoids unnecessary impedi-
ments to innovation but ensures due diligence by companies; it accepts the role of 
statutory regulation in evaluating of new tests but concedes the necessary limita-
tions of state power and the vital role played by other gatekeepers in ensuring the 
safe and effective use of clinical tests.




