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Foreword

The structure of this report in recommendations and best practice according to the
public health wheel was provided by the coordinating group of the project. Also the
operationalization of the wheel was done by this group. Quality assurance of genomebased technologies touches upon many of the tasks in the wheel, but not on all. The
working group’s definition of quality assurance can be found in paragraph 2.1. It was
defined at the start of the project and based on the objective in the original project
description.
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1. Executive summary
The application of genome-based technologies and information with the aim of
combating diseases of public health significance still holds a great promise, but these
advances also bring with them a slew of ethical and social issues that challenge the
normative frameworks used in clinical genetics until now. This report outlines five
principles that should be considered in order to responsibly introduce genome based
technologies and information into public health. On a more operationalized level,
the report outlines the various analytic frameworks that are available to assess and
appraise

genome-based

technologies

and

information,

and

provides

recommendations for further development and implementation.

2. Specification of the pillar / working definition
A best practice guideline for Quality Assurance in the field of public health genomics
is aimed at supporting the translation and application of genome-based technology
and information for the purpose of combating diseases of public health significance.
Chou et al. (1) state that until now “quality measurement in genetics has focused
more on patient satisfaction and the presence or absence of program components…
rather than effectiveness of care and its impact on health outcomes.” Ibarreta et al.
(2) conclude for the European context, that establishment of the clinical utility of the
new type of tests is one of the gaps in current quality assurance schemes. The focus
on health outcomes is becoming more important, as the number of new genetic
tests and genomic tests for common complex diseases is increasing, and their
effectiveness in improving health and health services is not (yet) clear.
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Recently published guidelines and reviews underpin the necessity of guiding the
assessment of genome-based discoveries and of supporting decisions on how to use
the results in clinical practice (3).
Against this background, Quality Assurance of Genome-based technology and
information (GBT and GBI) will be defined in relation to their responsible
introduction into health care.
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2.1 General objective of the pillar: (perspective / definition)
Quality assurance in this context is defined as guidance for the correct and
responsible application of genome-based technology (GBT) and genome-based
information (GBI) in public health in terms of their validity, utility and efficiency.
NB. QA in the context of PHGEN II does not include the evaluation of the capabilities of
public health staff working with these technologies, nor the settings (e.g. laboratories,
hospitals, practices) in which the technologies are developed and used.

2.2. Specific objectives of the pillar (target audience)
The pillar has the following objectives:
a. To identify existing analytical frameworks for the introduction of genome based
information and technologies
b. To identify normative frameworks for the introduction of genome-based
information and technologies.
c. Identify gaps and formulate recommendations for new guidance
A focused study on the ethical, legal and social issues (ELSI) that arise from the use of
GBT and GBI in health care and public health will be performed to propose a
normative framework for the introduction of GBT and GBIs. For this purpose the
genetic/genomic ELSI literature will be gathered and reviewed in order to identify
the relevant issues
The framework will provide the overarching criteria for a discussion of the existing
guidance on identifying, selecting and assessing GBT and GBIs, by means of analytic
frameworks. Rosenkoetter et al. (3) state in their paper that (…) HTA (in combination
with CTA) offers the most comprehensive set of methods for assessment of Public
Health Genomics’. Starting point for our work is to compare existing analytic
7

frameworks (used in the context of HTA), and to analyse them on the basis of
content analysis.
A literature review will be performed to add additional notions on evaluation of
GBTs to the existing frameworks.
Inclusion of notions of abovementioned analyses will be translated into metaguidance, i.e. referral to existing guidance with addition of recommendations for
new guidance for identification, selection and assessment of GBTs for public health.

Target audience
The target audience of the guidance will be policy makers at the macro level of
(public) health care systems.

2.3. Working group members and task allocation
The working group consisted of a core group and group members. The core group
was responsable for meeting the working groups objectives, and the group members
(had) a supporting role in terms of providing information on relevant sources,
stakeholders, and in reviewing documents produced by the core group. The core
group existed of:
Hindrik Vondeling, Department of Health Technology & Services Research (HTSR),
University of Twente, Netherlands
Karla Douw, Department of Health Technology & Services Research (HTSR),
University of Twente, Netherlands
Jean-Jacques Cassiman, Department of Human Genetics, Katholic University Leuven,
Belgium
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Elfriede Swinnen, Department of Human Genetics, Katholic University Leuven,
Belgium
The group worked together with:
Pascal Borry, and Heidi Howard, Interfaculty Centre for Biomedial Ethics and Law,
Katholic University Leuven, Belgium.
The Working group had the following group members:
Iñaki Gutiérrez Ibarluzea, Department of Health, Osteba, Basque Office for HTA,
Spain
Stefania Boccia, Institute of Hygiene and Preventive Medicine, Catholic University of
the Sacred Rome, Italy
Hans Westerhoff, Vrije Universiteit Amsterdam, The Netherlands
Miroslaw Wysocki, National Institute of Public Health, Poland
Núria Malats, Fundación Centro Nacional de Investigaciones Oncológicas Carlos III,
Spain.

2.4. General background documentation of QA pillar
The focus of the QA pillar is on the introduction of genome-based technology and
information in public health. This includes issues of safety, accountability, and equity
in adoption and use of genome-based technology and information in health care.
The constantly rising interest in, and the push for genetic and genomic testing for
common complex disorders as well as the actual offer of genetic and genomic testing
for such disorders (also by commercial companies) are seriously challenging the
analytical and normative frameworks previously used in clinical genetics.
Furthermore, the shift from the public health focus on populations to that of the
individual, also formerly known as patient or consumer, makes it necessary to
9

discuss and analyse how adequate the existing frameworks are, and to what extent
they have to be adapted in order for GBT and GBI to be appropriately translated into
health care.

2.4.1 Normative framework for introduction of GBT and GBIs
The great importance of addressing the ethical, legal and social issues of genetic and
genomic science is widely accepted and promoted by a wide range of stakeholders.
Since the establishment of the ELSI Working Group for the human genome program
in 1989, a large corpus addressing ethical, legal and social issues arising from genetic
and genomic technologies and services has been produced by experts from many
different fields (genetics, medicine, law, philosophy etc.). This work has helped guide,
among others, many aspects of genetic test and information delivery for patients as
well as issues in genetic and genomic research. The larger themes for which ELSI will
be discussed have been identified from the chapter entitled “Criteria for responsible
screening” developed by the Health Council of the Netherlands in their report
“Screening: between hope and hype” (4). Although it is realized that the scope of use
of GBTs goes beyond one single area such as (genetic/genomic) screening, this
outline of themes will be used as an initial framework from which to build up the
ELSI discussion. Five themes are distinguished.
(1) Reliable and valid process and reliable and valid genome based interventions
The introduction of GBI into health care and public health should be based on a solid
scientific foundation. Furthermore, a framework and process for this translation
should be established before the actual introduction of the GBT and GBIs and the
quality of the various parts of the process must be monitored throughout the period
in which the GBI are offered to the public.
An important issue for this principle, as well as a recurring theme throughout this
document is the answer to the following questions: 1) What will be the criteria (and
10

the relevant thresholds) for reliability and validity? And 2) Who will be responsible to
decide these criteria and implement the processes involved?

2) GBI introduced into the health care system and financed by public means should
be focused on significant health problems.
In the context of limited financial resources for health services, applying to all EU
member states , the notion of prioritizing is paramount. For these reasons, we agree
that GBI should focus on important or significant health problems. What is
important?: As mentioned above, complicating matters here are what are the
specific criteria for determining a “very serious condition” and who should decide? In
answering the question of what is important, one should keep in mind that it is often
the case with new technologies that they are introduced not on the basis of a health
or health care service need, but on the basis of a technological imperative.

3) The advantages of introducing and offering GBTI should outweigh the
disadvantages.
The principle questions here are what are the criteria needed to be included in the
calculation of clinical utility in the broad sense (or benefits and risks) and who will
take the responsibility of performing the calculation. Both variables have an
important impact on the nature and quality of the answer. Transparency regarding
the actual measures used in the calculation, as well as the underlying value
judgements and contextual factors are important.

4) The autonomy of patients and individuals in general, must be respected
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The different approach in genomics, compared to the traditional findings in genetics,
challenges the continuum between autonomy, public welfare and Public Health.
While genetic risks in diseases like Huntington are unavoidable, gene-environment
interactions encompass different risk factors. Some of the risk factors are modifiable.
E.g the development of “genomic” diseases like Diabetes type II is influenced by
many factors including the diet, alcohol consumption and physical activity. Some of
the scenarios which have dominated the discourse in the past, like the conflict
between “the right

to know” and the “right not to know”, will be of minor

importance as the concept of determinism fades away in many disease clusters (5).
Furthermore, the discussion of respect for autonomy of a patient in the context of a
clinical encounter between a patient and a doctor differs greatly from that in the
context of a public health program such as genetic screening or vaccination. For
public health interventions, the actions may involve many (or mostly) healthy people
and “require something approaching certainty as to the benefits and possible side
effects of an intervention”. Regardless of the context, the test must be acceptable to
the patient and/or to the target population and participation should be voluntary.
The content and way in which the necessary information on GBT and GBIs is
provided in both scenarios can vary greatly. Since we are discussing herein the
introduction of GBI into the health care system in general (i.e. including both
genomic testing and genomic screening) it is primordial that both versions of
autonomy be anticipated and a framework be put into place for it to be respected
appropriately in both circumstances.

5) The offer of GBI funded from public sources should be justified in the context of
the overall healthcare budget.
There are three main aspects in this criteria. Firstly, GBTI programmes, just like any
other health intervention, need to be affordable in terms of overall spending relative
to the size of the budget, be it the total health care budget or, the more limited
12

budget for screening. This differs per country and is hardly ever explicitly stated.
Secondly, GBTI programmes should offer value for money, that is, the extra health
gain of a programme should justify the additional health care costs involved. Another
important aspect, not mentioned in the Health Council document, is the role of
equity considerations and the trade-offs that can be made between equity and
efficiency in allocation of scarce resources. Equity can then either be defined as
equity in access to care, equity in health care consumption, or equity in health
outcomes. As yet, there is no well-accepted methodology to systematically include
these considerations in decision making.
Public versus private sector
An important question remains: should the five criteria discussed above also be
applied to the private health sector wherein services are not funded by the state?
This is a relevant question since presently genome testing is being offered directly to
the public by private commercial companies (such as 23andMe), often completely
bypassing the health care system and the intervention of a health care professional.
Should these GBI also be subject to the criteria for responsible introduction of tests?
We believe that of the five criteria described above, at least the following three
should be applied in the private health care sector: ensuring a reliable and valid
process of introduction and application of GBI; the benefits should outweigh the
disadvantages; and there should be respect for autonomy. The other two criteria
involving the focus on an important/significant health problem and a responsible use
of public resources are less relevant to the private sector, yet should still be
considered in certain contexts.
The abovementioned criteria constitute the normative framework for a discussion on
how to identify, select and assess GBTs, by means of analytic frameworks.
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2.4.2 Analytic framework for introduction of GBT and GBIs
Background on introduction of GBT and GBIs
In spite of accelerating human genome discoveries in a wide variety of diseases of
public health significance, the promise of personalized health care and disease
prevention based on genomics has lagged behind (6). Khoury introduced a
continuum to illustrate the translation in different phases from discovery to
application (see figure 1).
T1

T2

T3

T4

Gene discovery < > Health Application < > Health Practice < > Health Impact
Figure 1 The translational process (based on Khoury et al. (7))

There are a number of factors influencing the flow in this continuum, and for the
pillar of QA the factors influencing the phases T2 to T4 are important. The processes
that influence the pace of the translation process in these phases are amongst other,
regulatory policies, clinical practice liability issues, oversight, clinical practice
guidelines, coverage and reimbursement (8). Rogowski et al. (9) have illustrated how
the translational process looks like with the addition of the factor ‘coverage and
reimbursement’ (see figure 2).

Figure 2. The fourth hurdle within the process of translational medicine (source: 9)
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In all of these processes the evidence available on the potential impact of the GBTI
plays a role, as the evidence needs to be summarized to answer specific questions
either in the context of national regulatory policies, or for local context of e.g. the
development of a clinical guideline. Analytic frameworks are used for this purpose,
to transparently organize the summarizing of evidence in relation to specific
questions regarding the introduction of the technology (10).
Currently, where there is very little translational research going on on these
discoveries, and thus very little data available on the value of the GBT and GBIs, two
situations can occur. One is that the regulator or adopter applies a low threshold for
translation into practice. This results in a short T2 phase according to Khoury (8), and
early introduction into practice. In this situation GBT and GBIs are introduced in
practice while there is little information on clinical validity, no information on clinical
utility, and therefore uncertainty about the potential for increased harms and for
increased benefits, and use will be based on expert opinion.
The other situation is one in which the regulator or adopter applies a high threshold
for translation into practice. This results in a long T2, and a late introduction. In this
situation, valid and useful tests are introduced in practice, on the basis of a strong
evidence base. There will be a diminished potential for harms, but there is potential
for diminished benefits, in that the technology was introduced later than it could
have been, so certain patients or consumers might have missed out on its benefit.
Responsible introduction of new health technologies into the health care system will
always have to deal with this trade-off between a rigorous evaluation based on
sufficient evidence on the new health technology and the timing of introduction into
health care. In the field of Health Technology Assessment this dilemma has also been
coined: “It's always too early to evaluate a technology… …until suddenly it's too
late.” by Professor Martin Buxton, Brunel University, London, UK [Buxton's Law].
It is important to make clear that this dilemma will always exist, and that it is up to
the regulator or adopter of the technology to make the trade-off. Ideally, the choice
15

is transparent and accountable.

The choice can be made transparent by

systematically following the steps in the process of HTA.

Health Technology Assessment
HTA is a multidisciplinary process that summarises information about the medical,
social, economic and ethical issues related to the use of a health technology in a
systematic, transparent, unbiased, robust manner. Its aim is to inform the
formulation of safe, effective, health policies that are patient focused and seek to
achieve best value (11).
The process of HTA exemplifies the trade-off between rigor and timeliness for
regulators and adopters in that it comprises of 6 interdependent types of actions
(12), which are aimed at finding those new health technologies that are of most
significance for the adopter or regulator:
1) identification of new health technologies (Horizon Scanning);
2) priority setting, selecting those technologies most in need of assessment;
3) testing, conducting the appropriate data collection, and data analysis;
4) synthesis, collecting and interpreting existing information and the results of the
testing step and, usually, making recommendations or judgements about
appropriate use;
5) dissemination, providing the synthesized information, or any other relevant
information, to the appropriate persons who use or make decisions concerning the
use of health technologies;
6) implementation, assuring that changes in knowledge and attitudes result in
changes in behaviour or in particular decisions.
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2.4.3 Existing guidance and best practice
Identification of Genome-based technologies and information
There is general guidance available on how to set up a systematic approach for
Horizon Scanning of potentially significant new health technologies. This is provided
by EuroScan. Furthermore, there is experience at the U.S. CDC's Office of Public
Health Genomics with scanning for genome-based technology and information (see
below).
EuroScan is a collaborative network of member agencies for the exchange of
information on important emerging new drugs, devices, procedures, programs, and
settings in health care. The members produced a Toolkit for the identification and
assessment of new and emerging health technologies (13) in 2009. It can be obtained
from EuroScan’s web site http://euroscan.org.uk/methods/
The toolkit can be considered as a consensus document on what constitutes Horizon
Scanning of new health technologies, i.e. the steps involved, and the related best
practices for identification, selection and assessment of new health technologies. It
provides guidance on the various stages and provides questions that anyone
establishing or improving an Early Awareness and Alert systems (EAAS) should ask
themselves), i.e. on identifying the market; determining the time horizon;
identification, filtration, prioritization and assessment of health technologies;
dissemination of the information and updating the information. The toolkit does not
represent best evidence on these methods, but represents best practice in the sense
of generally-accepted, informally-standardized techniques, methods, and processes
that are advocated by the existing international network for Horizon Scanning in the
public domain.
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Gwinn et al. (14) describes the development and testing of a search strategy for
newly developed or launched genomic tests for the Evaluation of Genomic
Applications in Practice and Prevention (EGAPP) project. The search is based on
weekly Google Alert queries, and the results are entered into an on-line searchable
database GAPP finder (http://www.hugenavigator.net/GAPPKB/topicStartPage.do).
GAPP finder thus provides a source in itself for others involved in identifying new
genome-based technologies. The tests are categorized in the database according to
the disease or condition (e.g. irritable bowel syndrome), the type of test (e.g.
expression of 32 genes in tumor tissue), the target population (e.g women with a
family history of ovarian cancer), and the intended use (e.g. appropriate warfarin
dosing).

Priority Setting for assessment of GBT and GBIs
Criterion 2 of the normative framework stated that ‘GBT and GBIs introduced into
the health care system and financed by public means should be focused on
significant health problems.’ In priority setting for HTA this issue of ‘significant
health problem’ is generally reflected in a criterion on the burden of disease (15). For
rare diseases often different priority setting procedures exist, and other criteria are
used, such as rule of rescue. Andermann et al. (16) have added that in relation to
genetic screening one can distinguish a population viewpoint and a patient
viewpoint. From the first perspective the focus will be on common health problems,
and priorities have to be defined on an operationalization of burden of disease in
that case. And from the patient viewpoint one focuses on serious health problems,
which have to be defined in terms of morbidity, mortality and disability.
Exemplifications of Not serious health problems include e.g. non-medical conditions,
and sex selection. This distinction between a population and patient viewpoint will
be important in relation to discussion about allocation of resources for assessment
and use of GBT and GBIs.
18

Priority setting for assessment is not the same as priority setting for reimbursement
or coverage. The subgroup on priority setting of the EURASSESS project (17) stated
that the aim of setting priorities for HTA should be to identify those assessments that
offer the greatest benefit in relation to their cost, and thus to maximise the benefit
derived from investment in HTA. The aim is to identify the benefits that will result
from an assessment and not (necessarily) the benefit that may result from the
technology in question. The preferred focus and leading principle for priority setting
is that an assessment should lead to a reduction in uncertainty, and as such serve as
an aid to decision makers. Henshall et al. (17) explain priority setting for assessment
as follows ‘Assume, for example, that a technology is believed to offer substantial
benefits at modest cost to a large number of people concerned and is therefore
widely adopted. The benefit of assessing the technology will depend upon the
degree of uncertainty about the actual effects of the technology. If there is little
doubt about its effects, there will be little value in assessing it, even though the
technology is of substantial value to a large number of people. There may be more
benefit in assessing a technology of lesser value but associated with greater
uncertainty’.
This principle should also be applied to GBT and GBIs assessment with public
resources. Those technologies where there is greatest uncertainty of their benefit,
should be selected.
On the whole, the same set of priority setting criteria for HTA is used internationally,
although there are slight variations, there are certainly differences in how criteria are
weighted (15;18). A recent overview of possible criteria is provided by the EU-funded
project, Health Investment for Screening and Diagnosis of disease project, which
focused on genetic/genomic testing (NB final document not yet issued, work in
progress):
potential for improved patient benefits, including health gains but also, non
health gains such as the value of information.
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availability of other (similar) technologies;
cost and potential budget impact of the technology;
extent of evidence available for making a decision, or, making
recommendations for future research required;
level of uncertainty in the data;
risk of harm from not conducting a HTA;
potential for the HTA to make an impact, such as meeting ‘unmet need’ and
adding value to the healthcare system and patients;
and specifically for pharmacogenetics, the cost of the drug to be prescribed
or the severity of the potential side effects being avoided by targeting
prescription.

EGAPP has produced criteria for preliminary ranking of topics (19), which partly
resemble the other priority setting criteria. The following criteria are used by EGAPP:
Criteria related to health burden
What is the potential public health impact based on the prevalence/incidence of the
disorder, the prevalence of gene variants, or the number of individuals likely to be
tested?
What is the severity of the disease?
How strong is the reported relationship between a test result and a disease/drug
response?
Is there an effective intervention for those with a positive test or their family
members?
20

Who will use the information in clinical practice (e.g., healthcare providers, payers)
and how relevant might this review be to their decision-making?
Criteria related to practice issues
What is the availability of the test in clinical practice?
Is an inappropriate test use possible or likely?
What is the potential impact of an evidence review or recommendations on clinical
practice? on consumers?
Other considerations
How does the test add to the portfolio of EGAPP evidence based reviews? As a pilot
project, EGAPP aims to develop a portfolio of evidence reviews that adequately tests
the process and methodologies.
Will it be possible to make a recommendation, given the body of data available?
EGAPP is attempting to balance selection of somewhat established tests versus
emerging tests for which insufficient evidence or unpublished data are more likely.
Are there other practical considerations? For example, avoiding duplication of
evidence reviews already underway by other groups.
How does this test contribute to diversity in reviews? In what category is this test?
As a pilot project, EGAPP aims to consider different categories of tests (e.g.,
pharmacogenomics or cancer), mutation types (e.g., inherited or somatic) or test
types (e.g., predictive or diagnostic).

A principle that is used by e.g. the Dutch Health Care insurance board is that the use
of GBT or GBI needs to be followed by a treatment, and that this test-treatment
chain is the starting point for the assessment of value. The treatment can be defined
21

broadly in terms of any intervention that follows after the test that improves patient
outcomes. This would lead to the situation that the use of a new GBT that
establishes the probability for a serious health problem, for which no treatment is
available should not be prioritized with public means.
Improved patient outcome relates to the patient benefit criterion, and includes
taking into account the clinical utility of GBT and GBIs. In addition to clinical utility
the notion of personal utility (such as advantages of learning about genomic risk)
was introduced (20;21). This notion might be taken into account in priority setting,
i.e. included in the patient benefit criterion, but this is subject of discussion. Foster et
al. (22) state that ‘For purposes of using limited third party or public health resources,
utility should be evaluated in a societal rather than individual context. However, for
other health uses of genomic information a broader sense of overall utility should be
used. Behavioral changes and increased individual awareness of health-related
choices are relevant metrics for evaluating the personal utility of genomic
information, even when traditional clinical benefits are not manifested.’
As is the case for all other criteria in a transparent process, the weighting of personal
utility in relation to other criteria should also be made explicit.

Testing
In the testing phase evidence is gathered around the specific application of GBT and
GBIs, and this can be organised by means of analytic frameworks. Analytic
frameworks a) describe the context in which the technology is to be used, and b) to
determine the nature of the evidence necessary for addressing questions around the
technology (e.g. safety, effectiveness, cost-effectiveness, etc.) (10). The analytic
frameworks structure the analytic process and identify gaps and weaknesses in the
evidence.
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Several analytic frameworks are available for evidence generation and synthesis of
genetic and medical testing, and for health technologies in general. These include e.g.
the ACCE framework, the Fryback-Thornbury framework, The US Preventive Services
Task force framework for screening topics and counseling interventions (10),
framework for evaluating evidence on tests (23), and more general the HTA core
model for diagnostic and screening technologies (24).
A comparison of the ACCE framework and the HTA core model showed that the ACCE
model lacks comparing the new technology to an alternative (existing) technology.
Bossuyt (25) states that analytic framework for evaluating medical tests and markers
will be more useful if they are comparative, ‘i.e. explore the consequences of
introducing of using the test versus the alternative, and focus on health outcomes.
Two central tenets emerged from the review of analytic frameworks.
(1) Evaluation of the value of a GBI must always be linked to the context of use; and
(2) GBT and GBIs, and assessments of GBT and GBIs, are ultimately aimed improving
the health outcomes of patients. This is represented in the causal chain diagram of
figure 3.

GBI -> Result -> Categorization (e.g., high risk, disease present, disease progression)
-> Decision -> Patient outcome
Figure 3. Causal chain diagram
GBT and GBIs will be used, just like medical tests in a complex context. The AHRQ (10)
describes this context as including preexisting conditions, results of other tests, skill
and knowledge of providers, availability of therapeutic resources, and so on. ‘In this
complex environment, researchers have tended to focus on narrow questions, such
as the ability of a test to conform to technical specifications, to accurately classify
patients into diagnostic or prognostic categories, or to influence thought or actions
23

by clinicians and patients. Rarely are medical tests evaluated in randomized
controlled trials with representative patient populations and comprehensive
measures of patient-relevant outcomes.’ Arguably, the most robust empirical
demonstration of the utility of a medical test is through a properly designed
randomized controlled trial (RCT) that compares patient management strategies. As
a result, the synthesis of the evidence resembles putting the pieces of a puzzle
together (10).
This lack of comparative outcomes data is the same in the field of genome
applications. Khoury et al. (26) blame regulatory and reimbursement policies that do
not require such studies and also their inherent costs. And adds that there is no
consensus on evidentiary requirements for genomic test evaluation, with some
stakeholders accepting the findings of observational studies or even biological
plausibility of potential benefits, whereas others insist on randomized controlled
clinical trials (26).
The Evaluation of Genetic Tests and Genomic Applications group (EGAPP) has
produced guidance to construct a “chain of evidence” , when direct evidence, i.e.
evidence that directly relates the GBI to a health outcome is not available. After the
overarching question, the remaining key questions address the components of
evaluation as links in a possible chain of evidence: analytic validity (technical test
performance), clinical validity (the strength of association that determines the test’s
ability to accurately and reliably identify or predict the disorder of interest), and
clinical utility (balance of benefits and harms when the test is used to influence
patient management). Determining whether a chain of indirect evidence can be
applied to answer the overarching question of requires consideration of the quality
of individual studies, the adequacy of evidence for each link in the evidence chain,
and the certainty of benefit based on the quantity (i.e., number and size) and quality
(i.e., internal validity) of studies, the consistency and generalizability of results, and
understanding of other factors or contextual issues that might influence the
conclusions (19).
24

Lijmers and Bosssuyt (27) conclude that the evaluation of medical tests is most likely
to be a cyclic and repetitive process instead of a linear one, implying that studies of
diagnostic accuracy do not always have to precede tests of clinical utility. Thus, the
policy question related to the GBI defines which evidence ideally should be
collected/available, and the chain of evidence therefore needs also to be related to
the policy question.
In relation to the lack of evidence and uncertainty of evidence Veenstra et al. (28)
suggest to apply a risk-benefit framework to assist the translation of GBT and GBIs.
Most of the analytic frameworks mentioned above do not include the need for a
reiterative process of assessment. Some, but not all include early assessment. Both
aspects are however included in Early and constructiveTA, a form of technology
assessment that starts early in the life cycle of development of a health technology,
and in each stage defines the (cost)effectiveness of the technology relative to the
context it will be used in. This also provides the possibility for adaptation during the
R&D process of the technology, and the later stages. An example of a CTA in the area
of genomics is that of genetic profiling for breast cancer by Retel et al. (29;30).
Risk-benefit assessment could be applied in an early TA, and would involve an
iterative process, in that way it may accelerate the utilization and practice-based
evidence development of genomic tests that pose low risk and offer plausible clinical
benefit, while discouraging premature use of tests that provide little benefit or pose
significant health risks compared with usual care (28).
As the evaluation of GBT and GBIs is aimed at supporting decision making by busy
policy makers or local public health professionals, the application of a framework
should lead to comprehensive, user-friendly, and timely reports on the available
evidence, and recommendations for introduction. The two aspects of comprehensive
and timely seem however not easily achievable in one framework. However, the
need in practice is evident.
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Synthesis, collecting and interpreting existing information and the results of the
testing step and, usually, making recommendations or judgements about appropriate
use
Currently, the best practice example on synthesizing the evidence of GBT and GBIs is
provided by the EGAPP initiative. EGAPP has developed a hierarchy of quality of
studies that studies analytic, and clinical validity and clinical utility (see table 1),
which is mainly based on the methodology of the United States Preventive Services
Task Force (USPSTF). These methods are currently tested by EGAPP itself, and will
have to be tested by others as well, mainly against criteria of practicality, timeliness,
and ease of use, as the information is aimed as supporting decision-making by busy
health care professionals and policy makers.

Table 1 Hierarchies of data sources and study designs for the components of evaluation
(taken from Teutsch et al. (19))

Levela

Analytic validity

Clinical validity

Clinical utility

1

Collaborative study using a large panel
of well characterized samples

Well-designed longitudinal
cohort studies

Meta-analysis of
randomized controlled
trials (RCT)

Summary data from well-designed
Validated clinical decision ruleb
external proficiency testing schemes or
interlaboratory comparison programs
2

Other data from proficiency testing
schemes

Well-designed case-control
studies

A single randomized
controlled trial

Lower quality case-control and
cross- sectional studies

Controlled trial without
randomization

Unvalidated clinical decision
ruleb

Cohort or case-control
study

Well-designed peer-reviewed studies
(e.g., method comparisons, validation
studies)
Expert panel reviewed FDA summaries
3

4

Less well designed peer-reviewed
studies

Unpublished and/or non-peer reviewed Case series
research, clinical laboratory, or
manufacturer data

Case series

Studies on performance of the same
Unpublished and/or non-peer
basic methodology, but used to test for reviewed research, clinical

Unpublished and/or
non-peer reviewed
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Levela

Analytic validity

Clinical validity

Clinical utility

a different target

laboratory or manufacturer data studies

Consensus guidelines

Clinical laboratory or
manufacturer data

Expert opinion

Consensus guidelines
Expert opinion

a

Highest level is 1.
A clinical decision rule is an algorithm leading to result categorization. It can also be defined as a clinical tool that
quantifies the contributions made by different variables (e.g., test result, family history) in order to determine
classification/interpretation of a test result (e.g., for diagnosis, prognosis, therapeutic response) in situations
requiring complex decision-making.
b

Teutsch et al. (19) furthermore developed a checklist of questions for assessing the
quality of individual studies for each evaluation component based on published
literature (see table 2). ‘The EWG ranks individual studies as Good, Fair, or Marginal
based on critical appraisal using the criteria in Tables 1 and 2. The designation
Marginal (rather than Poor) acknowledges that some studies may not have been
“poor” in overall design or conduct, but may not have been designed to address the
specific key question in the evidence review.’ (19)

Table 2 Criteria for assessing quality of individual studies (internal validity) (taken from
Teutsch et al. (19))
Analytic validity
Adequate descriptions of the index
test (test under evaluation)

Clinical validity

Clinical utility

Clear description of the
disorder/phenotype and
outcomes of interest

Clear description of the outcomes of
interest

Source and inclusion of positive and Status verified for all cases
negative control materials

What was the relative importance of
outcomes measured; which were
prespecified primary outcomes and
which were secondary?

Reproducibility of test results

Clear presentation of the study design

Appropriate verification of
controls

Quality control/assurance measures Verification does not rely on
index test result

Was there clear definition of the specific
outcomes or decision options to be
studied (clinical and other endpoints)?

Adequate descriptions of the test
under evaluation

Was interpretation of
outcomes/endpoints blinded?

Prevalence estimates are
provided

27

Clinical validity

Clinical utility

Specific methods/platforms
evaluated

Adequate description of study
design and test/methodology

Were negative results verified?

Number of positive samples and
negative controls tested

Adequate description of the
study population

Was data collection prospective or
retrospective?

Adequate descriptions of the basis
for the “right answer”

Inclusion/exclusion criteria

If an experimental study design was
used, were subjects randomized? Were
intervention and evaluation of outcomes
blinded?

Comparison to a “gold standard”
referent test

Sample size, demographics

Did the study include comparison with
current practice/empirical treatment
(value added)?

Analytic validity

Consensus (e.g., external proficiency Study population defined and
testing)
representative of the clinical
population to be tested

Intervention

Characterized control materials
(e.g., NIST, sequenced)

Allele/genotype frequencies or
analyte distributions known in
general and subpopulations

What interventions were used?

Avoidance of biases

Independent blind comparison
with appropriate, credible
reference standard(s)

What were the criteria for the use of the
interventions?

Blinded testing and interpretation

Independent of the test

Analysis of data

Specimens represent routinely
analyzed clinical specimens in all
aspects (e.g., collection, transport,
processing)

Used regardless of test results

Is the information provided sufficient to
rate the quality of the studies?

Reporting of test failures and
uninterpretable or indeterminate
results

Description of handling of
indeterminate results and
outliers

Are the data relevant to each outcome
identified?

Analysis of data

Blinded testing and
interpretation of results

Is the analysis or modeling explicit and
understandable?

Point estimates of analytic
sensitivity and specificity with 95%
confidence intervals

Analysis of data

Are analytic methods prespecified,
adequately described, and appropriate
for the study design?

Sample size/power calculations
addressed

Possible biases are identified
and potential impact discussed

Were losses to follow-up and resulting
potential for bias accounted for?

Point estimates of clinical
sensitivity and specificity with
95% confidence intervals

Is there assessment of other sources of
bias and confounding?

Estimates of positive and
negative predictive values

Are there point estimates of impact with
95% CI?
Is the analysis adequate for the proposed
use?

The next step is to grade the evidence for each step in the chain, i.e. analytic validity,
clinical validity, and clinical utility, to define the quality of the total body of evidence
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on the GBT. For this purpose, Teutsch et al. (19) developed a classification to assess
the adequacy of the information to answer the key questions related to each
evaluation component. The classification is either Convincing, Adequate, or
Inadequate (see

table 3). These questions are deemed critical to assess the

“strength of linkages” in the chain of evidence (19).

Table 3 Grading the quality of evidence for the individual components of the chain of
evidence (key questions) (taken from Teutsch et al. (19))
Adequacy of
information to
answer key
questions
Convincing

Analytic validity

Clinical validity

Clinical utility

Studies that provide confident
estimates of analytic
sensitivity and specificity
using intended sample types
from representative
populations

Well-designed and conducted studies
in representative population(s) that
measure the strength of association
between a genotype or biomarker
and a specific and well-defined
disease or phenotype

Well-designed and
conducted studies in
representative
population(s) that assess
specified health
outcomes

Two or more Level 1 or 2
studies that are
generalizable, have a
sufficient number and
distribution of challenges,
and report consistent results

Systematic review/meta-analysis of
Level 1 studies with homogeneity

Systematic review/metaanalysis of randomized
controlled trials showing
consistency in results

At least one large
randomized controlled
trial (Level 2)
One Level 1 or 2 study that is Validated Clinical Decision Rule
generalizable and has an
appropriate number and
distribution of challenges
High quality Level 1 cohort study
Adequate

Two or more Level 1 or 2
studies that

Systematic review of lower quality
studies

Systematic review with
heterogeneity

Lack the appropriate number Review of Level 1 or 2 studies with
heterogeneity
and/or distribution of
challenges

One or more controlled
trials without
randomization (Level 3)
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Adequacy of
information to
answer key
questions

Analytic validity

Clinical validity

Clinical utility

Are consistent, but not
generalizable

case/control study with good
reference standards

Systematic review of
Level 3 cohort studies
with consistent results

Modelling showing that lower Unvalidated Clinical Decision Rule
(Level 2)
quality (Level 3, 4) studies
may be acceptable for a
specific well- defined clinical
scenario
Inadequate

Combinations of higher
quality studies that show
important unexplained
inconsistencies

Single case-control study

Systematic review of
Level 3 quality studies or
studies with
heterogeneity

Nonconsecutive cases
One or more lower quality
studies (Level 3 or 4)

Lacks consistently applied reference
standards

Single Level 3 cohort or
case-control study

Expert opinion

Single Level 2 or 3 cohort/casecontrol study

Level 4 data

Reference standard defined by the
test or not used systematically
Study not blinded
Level 4 data

This grading then needs to be translated into recommendations on the use of the
technology in practice. EGAPP’s main target group is clinicians, not policy makers.

Table 6 Recommendations based on certainty of evidence, magnitude of net benefit, and
contextual issues (taken from Teutsch et al. (19))
Level of
Certainty

Recommendation
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Level of
Certainty
High or
moderate

Recommendation
Recommend for . . .
. . . if the magnitude of net benefit is Substantial, Moderate, or Smalla, unless additional
considerations warrant caution.
Consider the importance of each relevant contextual factor and its magnitude or finding.
Recommend against . . .
. . . if the magnitude of net benefit is Zero or there are net harms.
Consider the importance of each relevant contextual factor and its magnitude or finding.

Low

Insufficient evidence . . .
. . . if the evidence for clinical utility or clinical validity is insufficient in quantity or quality to
support conclusions or make a recommendation.
Consider the importance of each contextual factor and its magnitude or finding.
Determine whether the recommendation should be Insufficient (neutral), Insufficient
(encouraging), or Insufficient (discouraging).
Provide information on key information gaps to drive a research agenda.

These clinical practice recommendations are based on the evidence report, the
EWG’s assessment of the magnitude of net benefit and the certainty of evidence,
and consideration of other clinical and contextual issues. Although not clearly stated
in the methods, the review of evidence in EGAPP seem to be based on systematic,
narrative reviews of the evidence.
As mentioned before in the testing paragraph, Veenstra et al (28) claim that the
uncertainty in the evidence around GBT and GBIs, warrants assessing the risk-benefit
ratio by using decision-analytic modelling, which will make the assessment more
formal and transparent. Based on the amount of certainty of the evidence and the
assessment of the risk-benefit profile a recommendation matrix can be developed
(26; 31) (see table 4).

Table 7 Risk benefit decision matrix (taken from Roth et al. (31))
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Uncertainty

Risk-benefit

High

Moderate

Low

Favorable

Use with evidence
development

Consider use in
clinical practice

Appropriate for
use in clinical
practice

Neutral

Do not use,
conduct additional
research

Use with evidence
development

Consider use in
clinical practice

Unfavorable

Do not use,
conduct additional
research

Do not use

Do not use

Concluding remarks Synthesis
The synthesis of available evidence of GBTs is different from other new health
technologies in that often no direct evidence is available on the effectiveness of the
GBT, and assessments have to include indirect evidence. There is guidance and best
practice available on medical testing, recently summarized by Bossuyt (25). EGAPP
has adapted the USPSTF methodology for rating and grading the available evidence
for genome-based applications. A similar issue in assessing and synthesizing the
evidence on GBTs compared to other new health technologies is the level of
uncertainty of the evidence , due to designs that are not fit to answer questions of
efficacy and effectiveness, and lack of studies on clinical validity and utility. Different
methodologies can be used (systematic reviews, decision analytic, Bayesian
approach). Here the key question is whether the different methods lead to different
decisions, and the key issue is the feasibility to produce timely and comprehensive
reviews for public health practitioners, and policy makers.
The different methodologies lead to different systems for practice recommendations.
What is key, though, is that these systems for practice recommendations are
understandable for policy makers and health care professionals. This is not always
the case (31).
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Dissemination of the synthesized information to the appropriate persons who use or
make decisions concerning the use of health technologies and implementation
The objective with both dissemination and implementation is that the information
provided by an assessment of a GBT reaches and is used by the target group, health
care professionals and policy makers in public health. There is limited research
available focusing in particular on policymakers, but factors such as interactions
between researchers and health care policy makers and the timing/timeliness of
information appear to increase the prospects for research use among policymakers
(32;33). In these publications there is no differentiation between dissemination and
implementation.
The factor of interaction between researcher and decision maker is present in two
visions that emerged from Lehoux et al.’s study (33) into rationales behind
dissemination strategies of 6 Canadian HTA agencies. One of these visions is
described as pragmatic HTA. In this vision, the purpose of HTA dissemination is
certainly to influence evidence-based decision making, but realising that HTA is only
one player (and a rather small one) in the arena where policies and decisions are
shaped, and that its influence therefore is limited. This vision implies that even
though decision- and policy makers remain the most important audiences for HTA,
the likelihood that the ultimate outcome will be entirely driven by evidence is limited
(33).
An interesting option for agencies adhering to the pragmatic HTA vision, these
authors state, would be to cooperate with a third-party organization to disseminate
their results, because most active dissemination methods are time consuming and
require a certain level of communication skills on the part of evaluators (33). Lomas
(34) advocates human intermediaries between the worlds of research and health
care practice (knowledge brokers) and supporting infrastructure (knowledge
brokering agencies and resources).
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In Lehoux et al.’s (33) other vision, called participatory HTA, users participate in the
process of gathering and analysing evidence. The authors explain that in an extreme
form of this vision, with a very high level of user involvement during the assessment
process, dissemination would become redundant, as the capacity to use HTA would
in some way be internalized by a large set of collaborating institutional partners. This
vision implies thus a different way of producing HTA, and builds capacity building
into the evaluation process. Early and constructiveTA accommodates the
involvement of stakeholders during the assessment process.
Dissemination and implementation is also more effective when it is closer to the
level of the end-user. For that purpose, it might be beneficial for the translational
process of GBT and GBI to implement localized HTA or mini-HTA. Mini-HTA is a
flexible and dynamic decision support tool, based on the health technology
assessment philosophy, adaptable to local conditions and the current requirements
of decision-makers – which means that it can relatively easily be incorporated into
local and regional budget and planning processes (35). It is originally developed for
the hospital setting, but can be adapted to other contexts. Carrying out assessment
at the local level, i.e. there where the GBT will be used, will enhance the
implementation of the recommendations.
A step that needs to be taken, regardless of which perspective on dissemination or
implementation you take is that of improving scientific literacy amongst policy
makers, professionals and patients (32 ). The concept of HTA is quite new in the field
of public health. The reason is that the majority of HTA products has focused on
clinically oriented interventions, albeit adopting a population perspective (36). So
there is a need to educate health care professionals in public health in what Busse et
al. (37) call ‘best practice activities in the health care sector’. These activities include
methods involved and used in HTA, by the Cochrane Collaboration, the EBM
movement, and those involved in the creation of clinical practice guidelines (CPG).
All activities are characterized by a systematic and structured way of answering
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questions by evaluating and synthesizing available evidence (37). In the perspective
of this project, early and constructive or early HTA, and mini-HTA should be included.
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3. The Guidance (following the wheel per section of the
wheel)
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ACTION PRINCIPLES (10 Essential Pubic Health Tasks):
Assessment (Tasks 1-2: all three pillars)

3.1 Monitor Health
This function corresponds to the surveillance function in public health which can be
viewed as (broad interpretation) applying to two objects:
a) health problems:
this corresponds to health needs assessment (epidemiology, burden of
disease, users’ perception of needs…)
guidance can help define what information should be collected and how…
b) emerging technologies:
this can be organised as a form of horizon scanning to scan for potential
solutions/options to address health needs…
guidance on how to organise knowledge transfer from basic research and
horizon scanning ….

3.1.1 Recommendations
a) Surveillance of health problems:
R1: Surveillance of health problems in the population and subsequent prioritisation
of diseases* requires that coded data on the health status of individuals are made
available to public health staff responsible for the surveillance (at public health
institutes).
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Reliable systematic data collection for monitoring purposes can happen through
registries and databases that retrieve relevant data from electronic patient records
(EPR) using eHealth solutions (data codification, user authentification etc).
Moreover, information on genetic factors (genetic/genomic test results) could be
included. This way, registries can provide the tools to support the various types of
research belonging to the assessment section of the wheel as outlined by Beskow et
al. (epidemiological research, investigate impact of environmental/genetic risk
factors …).
Priority should be given to insure the adequate Permanent Research infrastructure
and personnel which will allow for the systematic collection of information needed
to allow for Health assessment.
R2: Technological aspects of health care systems are rapidly evolving. Investments to
implement and keep up with the most adequate ICT solutions including adequate
security measures are necessary to allow for qualitative monitoring.
R3: When assessing benefits and risks of health status monitoring and electronic
data sharing at national level, possible additional risks from collecting
genetic/genomic data should be investigated.

b) Surveillance of health technology applications (= Horizon Scanning)
R1: Clinical utility of GBT/I applications should be evaluated and can only be assessed
by monitoring once the GBT/Is are used.
R2: Health Needs Assessment could inform the priorities of Horizon Scanning
Systems and HTA agencies for identifying and assessing significant GBT and GBIs in
European Union member states
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3.1.2 Best Practices
a) Surveillance of health problems
BP1: Genomic/health data collection, storage and their use (analysis) should be done
conform existing (inter)national laws w.r.t. data protection, privacy, confidentiality of
the data. The OECD 2009 Guidelines on human biobanks and genetic databases
should be followed where appropriate. (* OECD2009, Guidelines on Human Biobanks
and Genetic Research Databases) * COM(2007) 228: Communication from the Commission to
the European Parliament and the Council on Promoting Data Protection by Privacy Enhancing
Technology (PETs)

BP2: Appropriate informed consent procedures are necessary (

autonomy).

Consents could –after careful analysis, depending on the context and collected dataevolve towards the opt-out type of consent, which considerably diminishes
administrative burden as well as costs.
BP3: When developing national ICT solutions for EPR keeping as well as for registries,
(semantic) interoperability* of different systems (abroad*) should be taken into
consideration. European recommendations in the e-Health field, including proposed
quality criteria, that result from EU projects investigating this, should be adopted by
the MS.
(* Recommendation on cross-border interoperability of electronic health records
systems, 2008/594/EC)

b) Surveillance of health technology
BP1: Economical criteria should be kept in mind when horizon scanning for useful
emerging technology applications.
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3.2 Diagnose and Investigate
In line with the above surveillance functions this assessment function can both
(broad interpretation):
a) confirm and document the importance of health problems, and
b) evaluate whether the emerging technologies can be effectively/efficiently
used and are appropriate to counter/solve health problems.
The latter (b) thus combines the previous information and relies on
(adapted) health technology assessment, including the ELSi (Ethical, Legal,
and Social Implications) and organisational components. The ELSi and
organisational components should lead to the definition of the optimal
conditions of use for the emerging genome-based technologies and
information (including safeguards). If projections are made of the likely
consequences of use, a kind of a priori health impact assessment can be
realised.
Guidance on adapted health technology assessment, a priori health impact
assessment …

3.2.1 Recommendations
Diagnose and investigate health problems // health technology applications:
R1: Health monitoring should allow for identification and prioritisation of the
diseases (in terms of public health significance) for which more in depth analysis
could show the use of GBT/I is worthwile and responsible. Among the criteria:
burden of disease, availability of prevention methods/ medical care, important,
genomic, including infectious with genomic relevance…
R2: To explicitly link the result of a positive early assessment of GBT and GBIs by an
Early Alert/Horizon Scanning System to a potential reduction of the burden of
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disease at the population level, and thus inform policy makers on the need to
selectively promote the diffusion of particular GBT and GBIs.
R3: Develop results criteria to evaluate whether systems have identified and
assessed the most important GBT and GBIs in terms of improved health outcomes.R4:
Investigate clinical utility of GBT/I applications after data collection : what are the
outcomes if there is a diagnosis (=after application of GBT/I)?

3.2.2 Best Practices
BP1: Care should be taken to ensure the fair allocation of public resources to those
who need it most.
.
BP2: Societal impact should also be taken into account.
BP3: A historical example is the development and assessment of new thrombolytic
agents in conjunction with Health Needs Assessment in England and Wales as carried
out by the NHSC in the UK.

* COM(2007) 228: Communication from the Commission to the European Parliament and the Council
on Promoting Data Protection by Privacy Enhancing Technology (PETs)
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Policy Development (Tasks 3-5: all three pillars)

3.3 Inform, Educate, Empower
Knowledge transfer to macro, meso and micro level decision-makers to
empower them with respect to decisions based on information regarding
health problems and needs, adequacy of emerging technologies as solutions,
limitations of technologies, gaps in the knowledge base, ELSI issues…
Guidance on knowledge transfer strategies, on information repositories, on
information needs, on optimal presentation of information (on risks for
instance), on issues of health literacy….

3.3.1 Recommendations / Best practices
1: There is a need to properly educate and inform all stakeholders in public health
genomics including the general public, users (including patients), health care
professionals and public health officials and workers regarding GBIs.
1a: General public and “users”: (patients and family)
Clear and appropriate information regarding the potential uses, benefits, and
harms of GBT/I applications must be made available through different outlets:
pamphlets, the Internet and from health care workers. This information
should reflect the degree of involvement of the user; for instance an already
affected user may need additional information regarding possible treatments
and care, whereas for the healthy user information on prevention measures
may be more useful. This will allow for an ethical and responsible
intervention, by supporting the informed consent process and respecting the
autonomy of the patients, as well as increase individual and population
acceptance of interventions.
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1b: Health care professionals:
Various studies have shown that the majority of non-geneticist physicians are
not equipped or prepared to adequately deal with genomic or genetic testing
and lack adequate knowledge and training to provide qualitative (genetic)
counselling. Those health care professionals most appropriate to deal with
GBIs (geneticists, general practitioners, oncologist, paediatricians?) should be
identified and appropriate education should be administered in medical
education (including continued medical education). Indeed, continued
education may be particularly important during the early stages of
introduction of GBT/Is since presently practicing physicians who have already
completed their formal medical education will also need to be educated.
Education should also reinforce issues of duties in terms of confidentiality
privacy protection, but also respect for autonomy besides counselling related
principles such as non-directive, etc.
1c: Public health officials and workers:
Improve health and scientific literacy by means of continuous education
programmes.
2: To enable patients and consumers to make informed decisions about the benefits
and risk of GBT and GBIs, while taking into account values and preferences, by means
of decision support tools, including shared-decision making and concordance
frameworks and multi-criteria decision analysis based tools (e.g. Annalisa and the
Analytical Hierarchy Process).
BP1: Public health Institutes and HTA agencies should make public reports with their
conclusions for interested parties such as the general public and policy makers.
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3.4 Mobilize Community Partnerships
This task can be viewed as a major role for the National Task Forces (bringing
together genetics, public health, policy makers….) and is an extremely
important input for policy development
Guidance on new business models (health technology life cycle etc.) as well
as guidance on stakeholder involvement, setting up of sustainable
infrastructure for National Task Forces, ….

3.4.1 Recommendations
a) The National Task Forces could identify relevant stakeholders to be involved in
defining the policy question regarding the GBT and GBIs, and the consequent
assessment of GBT and GBIs at different stages in their life-cycle.
BP: It is important to include ALL possible stakeholders in this process.
Involvement of patients but also of society as a whole is a prerequisite for the
responsible introduction of new tests, this includes decisions on appropriate use of
resources.
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3.5 Develop Policies
A broad interpretation can encompass under policies: laws and regulations,
governmental policies, professional guidelines, quality assurance measures,
different types of safeguards …
Guidance on existing forms of regulation, development and maintenance of
specific forms of regulation, harmonisation issues, …

3.5.1 Recommendations
R1: National Task Forces and national HTA agencies could collaborate to device
strategies to effectively and efficiently inform policy makers on the introduction and
iterative assessment of GBT and GBIs.
R2: Discrimination and stigmatisation should be avoided or minimized, esp for
insurance and work ; take into account when developing policies.

3.5.2 Best practices
BP1: Follow OECD guidelines and European recommendations at macro level when
developing policies.
BP2: Follow ISO guidelines at micro level.
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Assurance (Tasks 6-9: all three pillars)

3.6 Enforce Laws
A broad interpretation is needed to encompass the application of the range
of policies considered (e.g. Health in All Policies, …).
Guidance on mechanisms to disseminate and to enforce laws, regulations,
policies, quality assurance measures (accreditation, EQA …), means to protect
and involve users (informed consent tools, ...)

3.6.1 Recommendations
3.6.2 Best practices
BP1 Compliance with specific guidelines, and existing regulations at the national or
European level is necessary for the responsible implementation of new tests. This
encompasses the following:
1.

The actual GBT/Is and their use in public health programmes should meet the

applicable legal standards. (OECD)
2.

Personal genome information should be subject to the privacy protection and

security in accordance with applicable law. (OECD)
3.

Advertising, promotional and technical claims for GBTI should accurately

describe the characteristics and limitations of the tests offered. (OECD)
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3.7 Link to / Provide Care
Two aspects can be envisioned (broad interpretation) relating respectively to the
practice and to the organisation of care:
a) Knowledge transfer to clinicians and application of practice guidelines
b) “Translation” of new practices into the required organisational changes (e.g.
redefining roles and responsibilities of various professionals…) and implementation
of these changes (e.g. planning adequate resources, negotiations…)

3.7.1 Recommendations
Horizon Scanning
a) Investigate the need for set up of a European Early Alert and Assessment
System to identify GBT and GBIs that will have a significant impact on
European public health priorities (e.g. cancer and HIV/AIDs, health threats
including communicable diseases, obesity) or pose a significant threat to
consumer safety. Identified GBT and GBIs can be included in the existing
EuroScan database, and be publicly available.
b) In the meantime, it can be stimulated to include genome-based technology
and information identified by national Early Alert and Assessment Systems in
the available database at EuroScan, and ensure public availability.

Allocation of resources/priority setting
c) The shifting paradigm (P4) does not lead to changes in the type of criteria for
priority setting of GBT and GBIs, but increases the need for a focused discussion of
how GBT and GBIs relate to other new health technologies, in the process of
allocating scarce resources for assessment and coverage. GBT and GBIs need to be
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related to other health technologies in terms of which contribute most to reduction
of the burden of disease or other relevant public health outcomes.
d) If the notion of personal utility is included in clinical utility as a criterion for
priority setting, then this should be operationalized for a GBI, and its weighting in
relation to other criteria be made explicit.

Testing
e) Frameworks for evaluating the value of GBT and GBIs need to include a
comparator.
f) Further research is needed into development or testing of a framework that
is both comprehensive and leads to timely, accessible reports, and takes into
account the lack of direct evidence, and uncertainty in the available evidence.
Combining the strengths of different frameworks, such as the HTA core for its
comprehensiveness, risk-benefit analysis, and Early and constructive TA
should be part of this research in order to arrive at a framework that
evaluates GBT and GBIs in an early stage and thus ensure an efficient
translational process..
g) Early and Constructive TA should be stimulated to develop and translate GBT
and GBIs that are based on health needs, and ensure the introduction of GBT
and GBIs that provide value for money, and allow a rapid translational
process.

Synthesis of evidence and recommendations for practice
h) There is a need for adjustment of existing methodologies for in terms of
feasibility of assessing the evidence (concerning the amount of resources
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necessary), enabling proactive and timely recommendations that are
understandable for health care practitioners and policy makers in public
health.

Dissemination and implementation into practice
i) There is a need to improve scientific literacy amongst policy makers,
professionals and patients in public health and educate them in what Busse
et al. (37) call ‘best practice activities in the health care sector’, including
early HTA (or CTA) and local HTA/hospital based HTA.

3.7.2 Best Practices
Horizon Scanning
BP1: GAPP Finder at U.S. CDC's Office of Public Health Genomics.
A searchable database of genetic tests and genomic applications in transition from
research to clinical and public health practice
(http://www.hugenavigator.net/GAPPKB/topicStartPage.do).
BP2: EuroScan Database:
http://euroscan.org.uk/technologies/public/search?advance-search=on
BP3: EuroScan Toolkit for the identification and assessment of new and emerging
health technologies http://euroscan.org.uk/methods/
Synthesis
BP4: The Evaluation of Genetic Tests and Genomic Applications (EGAPP) guidelines
for evaluation and recommendation (19).
Early HTA (CTA)
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BP5: Early and constructive TA of Genetic profiling for Breast cancer (29;30)
Implementation
BP6: The SBU and Alberta Ambassador program to translate HTA findings into
practice by educating health care professionals by means of out-reach visits (42).

Best Practices Provide Care
BP1: The introduction of GBT/I should be informed by ethical, social and legal
analyses. Relevant ethical, legal and social standards should be respected and
promoted in the use of GBT/I.
BP2: The application of GBT/I for individuals or populations should be preceded by
the provision of adequate information (forms of counselling).
BP3: The return of results of GBT/I should be done in a responsible manner. Some
results of GBT/I may have to be provided with counselling (particularly for serious
conditions and/or unfavourable results.
BP4: If forms of treatment or prevention exist for certain applications, these should
be offered with a minimum delay.
BP2b: Information in a non-directive manner; voluntary choice, including in the
choice of treatments.
BP5: A multidisciplinary approach in health care w.r.t. GBT/I applications is
necessary.
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3.8 Assure Competent Workforce
Training of a range of professionals
Guidance regarding core competencies and communication skills (link with
users’ information needs…)

3.8.1 Recommendations
R1: There is a need to improve scientific literacy amongst policy makers,
professionals and patients in public health and educate them in what Busse et al. (37)
call ‘best practice activities in the health care sector’, including early HTA (or CTA)
and local HTA/hospital based HTA.
R2: HTA agencies should include in their assessments the training needs of
professionals, policy makers, patients and consumers in relation to the introduction
of the GBT and GBIs
R3: Stimulate localized/mini-HTA as decision support tool at the local level in public
health to support decisions about the introduction of GBTs and GBIs
R4: HTA agencies should adopt participatory models of carrying out assessments (33)
to enhance dissemination and implementation of information from assessments.
R5: A manpower plan should be established for several scientific disciplines: bioinformatics and – statistics, epidemiology, health services research, health
technology assessment and health economics.
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3.9 Evaluate
Again, two types of evaluation can be thought of here (broad interpretation):
a) Evaluation of the implementation and use of the emerging
genome-based technologies and information (and ensuing
interventions) :
Guidance on a posterior health impact assessment
b) Evaluation of the implementation of different types of policies :
Guidance on policy evaluation

3.9.1 Recommendations
R1: Applications of GBT or GBI need to be evaluated as much as possible before they
are introduced into public health programmes. This includes the technical validity,
clinical validity, and clinical utility of the applications. Evaluation should occur, where
possible, before GBT/I are introduced into public health programmes but also
regularly throughout their use. The latter is especially important given that clinical
utility can only be fully studied once the GBT/I has been applied.
R2: Appropriate funding and research infrastructure for the full evaluation of GBT/I
applications should be established and maintained.
R3: The posterior evaluation process should also include the study of the ethical,
legal and social issues raised by the introduction of GBT/I.
R4: Evaluate at the individual ánd population level.
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4. Technical Progress

4.1. Overview of activities for the period covered in the interim
report (November 2010 - November 2011)

In this period two draft papers were prepared by members of the working group:
Criteria

for

responsible

introduction

of

genome-based-technologies

and

information into public health by Heidi Carmen Howard, Elfriede Swinnen , Pascal
Borry, Karla Douw, Hindrik Vondeling, and Jean-Jacques Cassiman

Health Technology Assessment of new health technologies, Promoting the
understanding of health technology assessment in the field of Public Health
Genomics by Hindrik Vondeling (on behalf of Working Group on Quality Assessment
of PHGENII) and David Banta.

Furthermore, a questionnaire was developed with the objective of describing the
current state-of-the-art and best practice with regard to identifying and assessing
genome-based technologies in European Early Alert and Awareness systems. The
survey was developed in cooperation with EuroScan, the international Information
Network on New and Emerging Health Technologies.

In this process several skype meetings were arranged to discuss the content and
development of these products in the group.
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4.2 Involvement in the pilots
The group composed by Brettfeld C., Verhaagen M., Englert S. and Haslberger A.G.
prepared a preliminary case study report independently from a specific WP, Public
health genomics and nutri(epi)genetics: Exploring the wheel.

4.3. Scientific publications
The draft papers mentioned in paragraph 4.1 will be submitted for publication in a
peer-reviewed journal.

4.4 Wiki-PHGEN contributions
The group provided the coordinator group continuously with the requested
documents for the wiki.

5.

Concluding Remarks

The Quality assurance working group provides both a normative and analytic
framework for the responsible introduction of genome-based technologies and
information. These frameworks can be used to develop local guidelines that are
tailored to country-specific and institutional contexts.
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