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1. Introduction

1.1 Research context and purpose

1.1.1  Broad context for this research

Interest in genetic testing has significantly increased since the mapping of the human genome in 2003,
offering great insight into disease risk. National Health Service (NHS) Genomic Medicine Centres have
now been rolled out across England and offer tests from the NHS National Genomic Test Directory,
with partner organisations in Wales, Scotland and Northern Ireland.? This has increased the range of
tests available and made genetic tests more accessible. The current focus of these tests, and the
100,000 Genomes Project led by Genomics England, is rare diseases and cancer, and the primary
objective is to reduce diagnosis time and inform treatment decisions and estimates of prognosis.?*? As
part of this investment in incorporating genomics into clinical practice, Genomics England, in
partnership with NHS England and NHS Improvement (NHSE/I), are conducting a research programme
to investigate the use of whole genome sequencing (WGS) within a newborn screening context, as well
as for wider genomics research to support new diagnostics and treatment for rare genetic conditions.

1.1.2 The Genomics England Newborn Genomes Programme

Newborn screening programmes are designed to identify babies with rare disorders that have severe
consequences that can be averted or ameliorated via rapid clinical interventions.'® In the

United Kingdom, such screening is currently performed using biomarker tests, with genetic tests only
used to identify specific genetic variants as part of follow-up diagnosis.?° In contrast, WGS makes it
possible to examine all the variants in an individual’'s genome. %6222

The Newborn Genomes Programme (NGP), developed by Genomics England in partnership with
NHSE/I, is designed to explore through a research study whether and how WGS should be offered as
part of the national newborn screening programme in the hope of accelerating diagnoses and
broadening access to treatments for rare genetic conditions. If the research study is successful in
generating the evidence required, it could ultimately lead to the widespread implementation of WGS
for the screening of newborns in the NHS. The NGP has three interrelated aims:

1. Evaluate the scientific validity, clinical utility, feasibility of and impact on the NHS of offering

WGS as a screening test for newborns soon after birth.

2. Understand how genomic and other health data of newborns generated by WGS could be
used for research purposes to improve knowledge about diagnostic discovery and facilitate the

development of treatments.

3. Explore the clinical utility of newborns’ genome data throughout their lifetime and the

implications, including risks and benefits, of the long-term storage of an individual’s genome.

The NGP is a research study involving multiple stages, which started with the development of a vision
for the programme that involved public and expert dialogues.’® A co-design, planning and feasibility
phase began in September 2021 and will continue through to the launch of the study, currently
planned for 2023. The research study will be implemented in the NHS, and a subsequent evaluation
will be carried out to inform any future decisions regarding the possible implementation of WGS in
newborn screening as part of routine care in the NHS. The NGP is being designed and implemented
according to a set of foundational principles and commitments, shown in Box 1.1.
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Box 1.1 NGP foundational principles and commitments

10.

Patient benefit: This not-for-profit programme will focus exclusively on delivering healthcare benefits, either directly
to those who participate or indirectly to current and future patients and the NHS. The programme will drive the

development of knowledge and be a resource for improved diagnosis and care within the NHS.

Research ethics approval: The programme will be designed and implemented within the NHS as an ethically robust

research study with research protocol and consent documentation approved by a Research Ethics Committee.

Parental choice at the initial recruitment stage: Parents will have the choice to consent for their babies to take part
in the programme and will have the option to withdraw from the study at any point. A well-resourced and best
practice consent model should be developed and put in place to ensure that participants understand the
implications of participation for their babies and families, and of this programme more broadly.

Individual choice as babies grow up: Participants whose parents choose to enroll them in the study at birth can
withdraw at the age of 16, or earlier if they are deemed to have reached so-called “Gillick competence”.

Life sciences partnerships: Collaboration is expected with both academic researchers and biotech and life sciences
companies on the development of new treatments for babies whose conditions are currently untreatable. These
collaborations would involve access to (not sale of) de-identified data in a Trusted Research Environment,

controlled by patient representatives along the lines of the model developed for the 100,000 Genome Project.

Co-designed with stakeholders: The research study will be co-designed and supported through well-designed and

comprehensive public and stakeholder engagement, ensuring transparency and openness.

Evaluation and learning: The research study should be an opportunity to learn about, identify, consider and
address the ethical and social questions that arise during implementation, with the aim of informing future
decisions after the research study. Learning and evaluation will take place throughout the research study and be
consolidated in a dedicated phase once the pilot study is complete. This will include testing the scientific, ethical,
practical and social dimensions before, during and after the pilot study, such as scientific research questions about
the clinical validity and utility of WGS for newborns, research questions about the ethical and social aspects of the
programme, and questions concerning the economic and practical impact of the programme on the NHS and its

workforce.

Without prejudice to future commissioning: Future decisions concerning a possible nation-wide screening service
offering WGS to newborns in the NHS are open and undecided, and will be informed and determined by the

evidence generated by the research study.

Diverse by design: The research study design and implementation will reflect on, take into account and proactively
prioritise values such as equity, diversity and inclusion, and non-discrimination, and will make efforts to ensure that
the programme does not lead to any harm or potentially negative impacts on participants or the wider population.

Data privacy and security: Decisions about newborn genomic and associated health data storage, as well as who
has access to it and for what purposes, should be subject to careful scrutiny by an appropriately constituted and
accountable governance process, and made in the public interest.

Independent ethics advisory group: A newborn ethics advisory group with broad membership will be established to
support the development of an ethical governance framework for the programme, help identify and address key
ethical questions, feed into the programme design, and provide ethical oversight of the research study during the
implementation phase. The programme will be designed with mechanisms in place to identify ethical challenges
and considerations arising during the course of the research study, which will be reviewed and addressed by the

ethics advisory group and newborns programme team in a timely way.
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Initially, the NGP is envisaged as a research programme through which findings from the sequencing
panel may be fed back to the NHS to inform the clinical care of babies through further confirmatory
testing. Where consent is granted, newborn WGS data, in combination with other medical record data,
will be stored in a repository for research uses and to explore potential future clinical uses of the
genome. The research would strengthen the NGP over time by identifying additional variants and
conditions that could be included as part of sequencing, and potentially facilitating the development
of new treatments to allow the NGP to evolve into a hybrid clinical-research programme. 02106155
Hybrid clinical-research programmes focused on genomics have been implemented in multiple
countries, including the United Kingdom, often under the label of “precision medicine” initiatives.'’®
The programmes have sought to use genomics to improve the provision of healthcare, while using
data collected from healthcare system users to support research that will lead to ongoing
improvements in care. This approach is often framed as a “Learning Healthcare System” (LHS)."”3

The concept of a healthcare system that integrates clinical care and clinical research is neither new nor
restricted to genomics: an aspirational LHS model was originally discussed in the United States in 2007
as an approach to integrating quality improvement in routine care.?'8 An LHS is conceptualised as
having five core components'®:

1. An embedded bidirectional feedback loop by which data collected via clinical practice are used
to generate evidence that in turn improves clinical practice.

2. Integrated research and clinical practice underpinned by a commitment to using scientific
evidence to improve care.

Infrastructure that supports the robust and efficient collection of data throughout care provision.

The analytical capability to use routinely collected data to address key clinical research
questions.

5. Asstrategy for incorporating new knowledge and evidence into care provision in an efficient and
timely manner.

While an LHS can be implemented by an individual care provider, it can deliver the greatest potential
benefit to society through national initiatives due to the number and diversity of participants who can
be recruited.?’* However, implementing a national hybrid clinical-research programme for newborn
WGS screening would not be straightforward, and requires consideration of the ethical, legal, social
and practical issues.'’3

1.1.3 Purpose of this research

The purpose of this research is to explore and summarise the literature regarding the ethical, legal and
social issues raised by collecting WGS data from newborns for use in a research programme. This
research also addresses considerations for WGS if in the future it were to be added as a screening test
to the national newborn screening programme.

This research was commissioned early in the development of the NGP (January 2022). Therefore, it is
not intended to provide a critique of the NGP specifically, as at the time of writing many aspects of the
programme are still under development. This report provides an overview of different perspectives on
the ethical, legal and social issues relating to WGS screening of newborns for research and/or clinical
purposes, and identifies gaps in the literature that are potentially relevant to the NGP. It is intended to
support the deliberations the Genomics England team will undertake, in conjunction with stakeholders,
as the design and implementation of the NGP develops.
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In this report, we have drawn out areas that may be particularly relevant to the NGP based on the
current, early design of the project. This is to help support the work of Genomics England and is not
intended to dictate their areas of focus. As the NGP progresses, some of these areas may become less
relevant. For example, Genomics England has already taken some decisions at the early design phase
of the project that circumscribe debate in some areas, such as the decision to only provide results for
actionable childhood-onset conditions as part of the screening programme. Where this is the case, we
have still briefly summarised the literature if it is an area of substantial debate (e.g. the types of
conditions to screen for, how consent is managed).

1.2 Approach to this research

1.2.1 Aims
The findings from this work will support the development and delivery of subsequent stages of NGP
design, implementation and evaluation. To this end, the research aimed to:

1. Identify values and principles relevant to genomics research and healthcare, especially in the
context of newborns and newborn screening.

2. Review and discuss the role of key ethical frameworks that have been proposed or utilised in
the context of newborn screening, and their possible limitations.

3. Synthesise and summarise the evidence and key arguments.

In achieving these aims we also sought to:

e Identify and share any models or proposals for adopting ethically robust approaches to key
challenges identified in the conceptual framework.

e Provide an analysis and commentary of the ethical issues and their implications for those
involved in designing and delivering the NGP.

This report aims to present a neutral, balanced summary of the literature to provide a basis for further
deliberation and research by the Genomics England NGP team. As such, it does not aim to critique
the literature in order to determine a “correct” approach to any ethical issue, nor does it indicate what
Genomics England should or should not do in relation to these issues in the context of the NGP.

1.2.2. Conceptual framework used for this research

To guide this research, a conceptual framework was developed that maps and describes key ethical,
legal and social dimensions/themes that need to be considered for the design and implementation of
a programme involving WGS of newborns for research and/or clinical practice. These were grouped
into seven broad but interrelated aspects, starting from the decision-making processes of potential
participants (or their parents/guardians), through to the future use of the data such a programme
would generate, and the broader societal context in which it would operate. This framework is
intended to be generic in that it represents considerations likely to be relevant for any programme
involving the use of WGS data from newborns. It provides a structure for the conduct of the literature
searching and screening, data extraction and synthesis of the findings.'®

Our conceptual mapping of the issues onto these areas was revisited and refined throughout the
project, with the final version shown in Figure 1.1. The five coloured circles in the diagram relate to
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how a newborn WGS clinical and/or research programme is developed, implemented and managed.
Transparency, equity and stakeholder engagement are encompassed by all five circles as these are
cross-cutting issues that need to be considered in all aspects of such a programme. More details
regarding the diagram components are provided below the figure.

Figure 1.1 Mapping ethical, legal and social issues onto the seven key aspects of newborn WGS
screening/research programmes
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The five coloured circles in the diagram represent different groups of issues that relate to the following
aspects:

¢ Decision making by parents or guardians in terms of conceptualisation of consent (including
information and educational resources provided to support understanding of the programme
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and manage expectations about what information it will provide), how parent/guardian
interests are balanced against those of the child in this process, and management of secondary
or unsolicited findings.

¢ Interpreting WGS data, including which findings are reported (and the determining criteria),
and how unsolicited findings and the inherent uncertainty of some results are managed.

e Communicating findings not only to parents or guardians, but also to health and social care
providers where needed, and in the future to the child themselves. This incorporates how the
uncertainty inherent in many results is explained, how privacy and confidentiality are managed
where results may be relevant for other family members, and ensuring sufficient access to
clinical and counselling support to help patients’ families understand the findings.

¢ Provision of support and care relates not only to the care pathways for newborns identified as
having a variant/alteration associated with a condition, but also to how the NHS workforce is
supported to understand and interpret WGS findings and provide appropriate care. It also
includes consideration of the potential for underdiagnosis, overdiagnosis and over-treatment.

o Future use of WGS data includes consideration of how WGS data stored in a repository might
be accessed for use in the future — who will have access, for what purposes and under what
conditions.

The five overlapping aspects of a newborn WGS screening programme sit within a broader societal
context that encompasses two sets of factors that will affect the implementation of a newborn WGS
clinical and/or research programme. This report aggregates these into overarching and direct factors
based on the degree to which the design and implementation of a programme might interact with,
influence or be influenced by them. Overarching factors include public health and economic
considerations, and regulations and policies that impact different aspects of the programme. Direct
factors include health (and genomic) literacy, trust in researchers and clinical services regarding use of
personal data, public acceptability of using genomic data for newborn screening, the potential for
discrimination, and the lack of representation of minority ethnic groups in genomic research.

1.2.3. Research methods
We conducted a multi-stage review of the literature on the ethical, legal and social issues raised by the
use of WGS from newborn screening in a research and/or clinical context, incorporating expert input at
key stages. Full details are provided in Appendix A, with a brief summary provided below. A narrative
review informed by an initial rapid evidence assessment (REA) was undertaken that provided an
overview of the breadth and depth of the literature. This entailed the following components:

1. Initial literature search and screening: The academic literature was searched via PubMed and

Scopus, and grey literature was searched via Google. Results were screened based on
inclusion/exclusion criteria (Appendix A) and were mapped back to different areas of the
conceptual framework for the study (see Section 1.3.2 above). Three members of the research
team (KM, BL, LH) independently prioritised articles as high, medium or low priority for full text
extraction based on a set of defined criteria (see Appendix A).

2. Expert workshop #1: Presentation to a panel of experts and members of the Genomics

England team of the areas of research identified in the literature mapped to the conceptual
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framework (see Appendix A). This was followed by a discussion and identification of gaps and

key issues for the literature review to focus on.

3. Initial extraction and synthesis: Extraction of articles selected for REA was conducted by six
members of the team (KM, LH, JD, ZMN, SS, DY) using a structured Excel template based on
the conceptual framework. Initial review and synthesis of papers identified for the narrative
review was conducted by four team members (KM, BL, LH, SS) using a software programme for
qualitative text coding and analysis (MAXQDA). An initial code list for the narrative review was
created based on the conceptual framework, and developed further as more documents were
reviewed.

4. Thematic analysis: The team reviewed findings from the REA and an initial narrative review
synthesis as a whole to identify key themes and areas for further research and synthesis.

5. Expert workshop #2: Key themes and questions identified from the thematic analysis were
presented to the expert panel (as in workshop #1) and members of the Genomics England
team for discussion. Findings from the workshop were summarised and used to further develop
the final themes.

6. Follow-up literature searches and synthesis: Following the development of the key themes for
the research, results from the REA and narrative review synthesis were supplemented with

targeted follow-up searches (using Google Scholar and PubMed, and via snowballing).

A total of 4,960 documents were identified using a series of targeted searches of the academic and
grey literature. This initial search was limited to documents published from 2017 onwards due to time
constraints on the project, although no date-range restrictions were applied to additional targeted
searches or snowballing. Of these, 425 documents were identified as potentially suitable for the initial
REA extraction stage based on title and abstract screening. Due to the large number of documents,
115 were initially prioritised to be taken forward to full-text extraction (although the full list of articles
was revisited multiple times during the research to identify additional documents on key topics).
Combining the articles from the initial systematic searches and the follow-up targeted searches, 572
relevant articles were identified (although note that not all of these were ultimately directly cited in this
report). The full bibliographic details of relevant articles from the systematic and targeted searches
were provided to Genomics England in a separate Repository Annex.

1.2.4. Strengths and limitations of the review

The breadth of this research is both a key strength and a key limitation, with a wide range of ethical,
legal and social issues relevant to the use of newborn WGS for screening and research programmes
covered. However, due to the breadth of issues covered, it was not possible to explore each issue to
such depth as would be needed to ensure that all possible perspectives were captured. The most
prominent or commonly acceptable perspectives have been captured, but less popular or minority
perspectives on some issues may have been missed by taking this broad approach.

Similarly, we restricted our initial systematic searches to documents published in the past five years.
This was a pragmatic decision made to manage the large volume of literature that needed to be
reviewed and the time constraints present for this project from the outset. However, many relevant
documents have been published earlier and therefore not captured by our systematic search. For this
reason, we did not apply date-related exclusion criteria to targeted follow-up searches and

info@genomicsengland.co.uk | www.genomicsengland.co.uk

10


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

snowballing. This approach will have partially mitigated the issue, but it is still possible that not all
older, relevant documents will have been identified and included.

Finally, ensuring that narrative reviews, particularly on ethical, legal and social issues, remain objective
can be challenging as they are less structured than a systematic review. To address this, we
incorporated discussion and debate of our findings with experts at key points in the research process.
Although this cannot completely remove the potential for bias (such a group may come to a consensus
perspective that is still biased), external review and challenge can help to ensure balance in the final
synthesis.

1.3 Structure of this report

This report summarises the findings from all stages of the research outlined in the previous section.
The structure of the report broadly follows the conceptual framework described in Section 1.3.2, and is
as follows:

e Chapter 2 provides a high-level overview of key ethical principles and values, followed by a
discussion of recent frameworks proposed for exploring issues raised by precision medicine,
newborn screening programmes, biobanking and learning healthcare systems.

e Chapter 3 focuses on overarching contextual factors (i.e. those unlikely to be directly
influenced by an individual biobank), including public health requirements, resource allocation
considerations and regulation.

e Chapter 4 focuses on direct contextual factors (i.e. those that may be directly influenced by a
biobank), including public acceptability, public trust, and equity in representation, access and
use.

e Chapter 5 discusses issues relating to consent and decision making.

¢ Chapter 6 explores the interpretation and communication of results from genomic screening
and subsequent biobank-supported research, as well as how such results may be acted on.

e Chapter 7 includes a discussion of governance frameworks for genomic research and
biobanking, and the involvement of commercial partners in data use via public—private
partnerships.

e Chapter 8 summarises the findings from the previous chapters and outlines suggestions for

further research and public consultation.

In each of Chapters 3 to 7, which address specific aspects of the use of WGS in a hybrid clinical-
research programme, a final section describes the implications of the research summarised for the
NGP and provides examples of approaches used in other initiatives, where relevant. These sections
from each chapter are brought together in Chapter 8 so that all the findings most pertinent to the
NGP are easily available.
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2. Ethical concepts and frameworks used in this research

Hybrid clinical-research programmes “blur” the conventional distinction between clinical care and
research, and thus raise novel ethical, legal and social challenges.'266:124.173179,180,208.274 Thjs section
explores the ethical principles and frameworks that have been invoked in discussions of genomics,
biobanking and LHS, and then outlines the conceptual framework for a hybrid clinical-research
newborn screening programme, such as the NGP, that has informed the research presented in this
report.

2.1 Ethical concepts and principles

Knoppers and Chadwick have mapped trends in ethical and legal norms relating to genetic research
and clinical practice from the early days of the Human Genome Project to the current era of precision
medicine.”? In the early 1990s, areas of focus were autonomy, privacy, justice, equity and equality.
Following the publication of the human genome, these somewhat individual-focused concepts were
supplemented by the addition of principles with a more communal focus, including reciprocity,
mutuality, solidarity, citizenry and universality. More recently, Knoppers and Chadwick have added
another six principles: governance, security, empowerment, transparency, the right not to know and
globalisation.”™® These concepts focus more on the operation of the system within which genomic
research and clinical practice operate. These sets of principles are discussed below, with those
identified by Knoppers and Chadwick supplemented with concepts that have come to the fore more
recently. The shift to a more communal focus also raises issues of bias or diversity, inclusion/exclusion,
or one group bearing risks while others benefit — these are not specifically referenced here as they are
discussed in more detail in subsequent chapters.

2.1.1. Individual-focused principles and values

Autonomy

Autonomy is the right for individuals to make decisions for themselves, intentionally, with full
understanding and without undue external influence.®” With genetic research and testing,
considerations of autonomy may be especially important given the potentially sensitive and
identifiable nature of genetic information."? Parents typically have the authority to make decisions for
their children; therefore, both the parents’ autonomy to make decisions for their child and the child’s
autonomy, at the present time and in the future, should be considered in the context of autonomy in
genomics.®?

Respect for persons

The principle of respect for persons is closely related to the principle of autonomy, in that enabling
individuals to make autonomous choices, including about research participation, is one expression of
this respect.??1%.158 However, some authors have argued that the concept of respect for persons is
much broader than autonomy as it encompasses respect for a person’s needs or desires, including
access to their own research data.3?3%1%8 |t is also recognised as an essential aspect of building trust
between researchers and research participants, and this broader understanding of respect for persons
has influenced the development of more expansive and involved public engagement strategies.??3

Privacy and confidentiality

Privacy can be conceptualised in different ways; this research defines privacy and confidentiality within
the context of genomic medicine and research following Anderlik and Rothstein (2001) as they make
the important distinction between privacy and confidentiality. Privacy relates to the individual and their
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control over their own information and environment, whereas confidentiality relates to the duties and
obligations conferred on a third party when they are entrusted with an individual’s private information.*
In genomic medicine and research, considerations of privacy and confidentiality are focused on the
information contained within an individual’s genome sequence. The meaningful interpretation of
genomic data also requires access to information about an individual’s broader health state and
medical history, and thus other clinical data, either drawn from medical records or collected by
researchers, also needs to be considered.’ However, genetic information contains sensitive medical
information about an individual and their family members, therefore in this context privacy concerns
may include those of the individual and of their associated family members.”1132

Justice

Justice as a governing principle recognises the need to protect, but not exclude, vulnerable
populations from genetic research and testing.' Its use as a governing principle implies that
vulnerable populations should be included in decision making where possible. Part of protecting
vulnerable groups who are not fully able to consent to participation in research or testing

(e.g. newborns), is putting in place practices that prioritise their interests, such as considerations of
beneficence and non-maleficence (discussed below).

Equity

The principle of equity is concerned with ensuring fair access to and use of genetic research, testing
and information.”*? This includes ensuring equitable resource use and costs across population groups,
and that genomic research and testing does not lead to further inequalities. For example, genetic
conditions are not equally distributed across ethnic groups, and there is the potential for research
programmes to place unequal burdens on ethnic groups in which certain conditions are more
common.' There is also the potential for the stigmatisation and/or discrimination (e.g. for insurance,
employment, promotion or loans) of individuals who contribute genetic data.’®'1>

Beneficence

Beneficence is the idea that people should act in the best interests of others.>” Beneficence is an active
obligation; in the context of research it obligates researchers to not expose participants to a greater
risk than warranted given the benefits of the research, particularly for vulnerable groups such as
children.’ The duty for researchers to act in a beneficent manner is argued to derive from a moral
obligation of reciprocity to give something back to the society from which one benefits.®¢ Under this
principle, there is a moral duty for researchers to act in a beneficent manner when individuals donate
genetic samples for research purposes.’#

Non-maleficence

The principle of non-maleficence is often summed up as “do no harm”.””%> In clinical practice, it
requires medical personnel to balance the risks and potential negative consequences of their actions
or intended course of treatment against any potential benefits. Non-maleficence may indicate non-
intervention as the most appropriate option.”” In a research or hybrid clinical-research context, non-
maleficence could inform decisions about who should participate, data sharing and privacy
protections, and how consent is managed.¢®

Duty to warn

Within medical contexts, the “duty to warn” is the principle that there is a duty to warn patients and
research participants if they are at risk of a disease.?** Although this principle is argued to also extend
to potential genetic risks for relatives,?*3 the identification of risks through genetic testing places the
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duty to warn in tension with other ethical principles such as privacy.?® It has been argued that the
complementary “duty to rescue” strengthens an individual’s obligation to warn relatives about any
shared genetic risks because the cost to that individual is likely to be less than the benefit a relative will
obtain from the knowledge.'?® However, this also shifts the duty to warn or rescue from those for
whom this is part of their professional duty (e.g. a doctor) to their patient, which may not be feasible or
appropriate.?® In the context of newborn genetic screening, the identification of adult onset
conditions places the duty to warn in tension with the child’s right to an open future and principles of
autonomy and non-maleficence.?®® These issues are explored further in Chapter 5.

Right to an open future

The right to an open future is the principle that children have the right to make decisions for
themselves in the future.>?24%2¢1 This right is derived from the principle of respect for individual
autonomy, and requires withholding information about adult onset conditions to preserve individual
future decision making.5?:181:249.261

2.1.2 Community-focused principles and values

Reciprocity

The principle of reciprocity is a moral obligation to “return benefit with proportional benefit”.¢ When
used within a social contract framework, adherence to this principle creates the obligation for
members of society to give back to their society, for example.® Reciprocity can also be considered in
relation to a community or the population, such as when undertaking research on genetic variation on
a specific sub-population.™"

Mutuality

Mutuality is the idea that families are a distinct social unit important for ethical consideration.”™" In the
case of genetic research, the concept of mutuality is useful for understanding issues around the duty to
warn family members if they are at risk of developing a disease.™' By viewing genetic information as
familial information rather than individual, the principle of mutuality would grant some access to
genetic information to family members for their own need.®

Communitarian or relational autonomy

A communitarian approach argues for a relational understanding of autonomy that recognises how a
person'’s social context and relationships are integral to their capacity for self-determination.>
Communitarian ethics sees individuals as embedded within social networks, where relationships with
family, community and society are critical for the development of autonomy.*® One implication of
conceptualising autonomy in a relational manner is that it then encourages embracing values of mutual
responsibility, cooperation and care towards others.>> A relational autonomy approach can be helpful
for resolving ethical tensions around privacy and decision making in newborn genetic testing and
research by recognising that individual family members do not make decisions by themselves or in
isolation, but instead often do so in consultation with trusted friends, family and healthcare
professionals, all of whom could be considered to have a role in decision making.*

Public good

A public good approach argues that members of society have a common interest in supporting a
healthcare system that provides quality health care while being compatible with competing goals of
individual and economic well-being.®® Within this perspective, it has been argued that members of
society have a duty to participate in research that supports the health system, thereby contributing to
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the common good, which also confers social value.®® However, others challenge the idea that genomic
research currently operates in the public interest, and therefore question whether a duty to participate
in genomic research exists.”!15.185

Solidarity

Solidarity is a central principle of many publicly funded healthcare systems, drawing upon the idea that
members of society have a responsibility to support the common good.”! Solidarity may be invoked
when describing a social contract between healthcare systems and society, and feelings of solidarity
are argued to underly public trust.”! This concept has also been used to invoke an obligation for
individuals to participate in genomic research, although acting in solidarity may require more than
simply supporting the common good.'® It is only by taking the perspective of another, and through a
position of sympathy and understanding to proactively “stand up beside them”, that solidarity is
expressed.'81% This |atter understanding of solidarity may be especially relevant when considering
ethical issues related to hybrid clinical-research systems involving newborns as it encourages solidarity
with and “standing up for” those who cannot speak for themselves, such as newborns.'#

Universality

The shift from an individual to societal or communal focus on the ethical issues surrounding genomics
has brought forward the concept of the human genome as a public good.™* This perspective of the
human genome as something to be shared by all creates a principle of universality in relation to
genomic research.'' This understanding presents obligations to share the benefits of research widely,
including with future generations, and embrace the view of the genome as a global public good by
supporting the creation of international resources, such as publicly available databases. 3134

2.1.3 System-focused principles and values

Governance

Governance in health research is perceived in multiple ways, but generally refers to processes and
structures implemented by actors such as researchers or funding bodies rather than the state. It relies
on principles rather than law for authority to inform decisions, and encompass a broad range of
actors.'? In the United Kingdom there is no clear distinction from the state, as a substantial proportion
of research involving human subjects requires approval by the Human Research Ethics Committees
and Health Research Authority, which are part of the NHS.?¢? Additionally, some aspects of
governance, such as data protection and data sharing, are determined by government regulations.'®
However, as Hilgartner et al. (2016) argue, research and debate on the ethical, legal and social aspects
of a clinical or research initiative can act as a supplement or even an alternative to regulations, and can
help navigate controversies relating to governance.”®'3° Governance in the context of the use of
newborn WGS in research and/or clinical practice is discussed in Chapter O.

Security

Security in the context of genetic research relates to data security and the ethical principle of the right
to be free from danger or threat.”® Knoppers and Chadwick (2015) highlight how security issues
encompass more than individual privacy concerns, and include a public interest in maintaining data
security. There should also be mechanisms of accountability and procedures in place for appropriate
prosecution or penalties if privacy is breached. '
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Empowerment

Empowerment as a process or an ethical aim is about recognising people’s capacity to control their
quality of life and creating systems that enable people to engage, such as through greater patient and
public involvement in research or patient networks that take an active role in shaping research
questions and processes.®18 WGS of newborns may empower parents to have greater control over
their child’s quality of life, or empower a child to have greater control over their own health as they
grow up with the additional knowledge afforded by knowing information from their genetic
sequence.'® Beyond the family unit, strategies that support members of a community to make
changes with regard to the community’s health and/or health care can create empowerment at a
community level.®?

Transparency and openness

The principle of transparency refers to clinical or research activities being carried out in an open
manner; it is both an ethical principle and a regulatory requirement (as specified in the General Data
Protection Regulation 2016/679, GDPR)."3%'7% Transparency has been argued to help build the
trustworthiness of institutions, especially amongst population groups that may be perceived as
vulnerable, and support communities to become active participants in maintaining or improving their
health.'2137 Transparency can also refer to the principles of open science and the desirability of
making research data publicly accessible, with proper controls in place to protect the privacy and
autonomy rights of individuals.™° Transparency is discussed further in Chapter 4, Section 4.1.3.

Right not to know

Under this principle, individuals have the right not to know how their genetics may influence their
health. The right not to know can be considered from an individual (liberty, privacy or clinical ethics
model) perspective in terms of being compelled to participate in genetic research and be informed of
the results, as well as a public health perspective as an authority’s right not to disclose.'®:?2? This
interpretation could be used to argue that children should be protected from their genetic
information, particularly if not immediately actionable, until they are old enough to assert their right
not to know — otherwise they cannot exercise this right.’8"'8 This is one of the rights held in trust
(along with the right to an open future), which are rights that should be saved for maturity but can be
violated in advance, before the child can exercise them,'®" for example where sharing information will
enable treatment of a serious health condition in the child or their parent, and is thus in the best
interests of the child. 1%

2.2 Ethical frameworks

2.2.1 Distinguishing between research and clinical practice

A LHS formalises the increasingly blurred distinction between health care and research that is
occurring across all areas of medicine as improvement and innovation increasingly become part of
clinical practice.52195:125.15.208 Conventionally, a distinction is made between research ethics and clinical
ethics — research ethics is focused on the generation of new knowledge using aggregate data from
many patients and does not promise any direct benefit to participants, while clinical ethics focuses on
achieving the best outcome for each patient.'”9208274 Piasecki and Dranseika conceptualise this
ethically as the “segregation model” in which researchers and clinical staff have different moral
obligations toward patients, and research participation is informed and voluntary.?® This conventional
clinical ethics approach is centred on individual-focused concepts such as autonomy, privacy and
liberty, with individual autonomy taking priority over other ethical principles such as social justice and
collective/public benefit.'86:208

|II
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As clinical practice and research become ever more integrated, the use of these conventional ethical
frameworks becomes inadequate for the challenges raised by individuals involved in providing care
also conducting clinically relevant research.>212>1%.180.208 Pigsecki and Dranseika conceptualise this as
an “integration model”, in which beneficence at the individual level takes priority over other ethical
values, assuming that the research conducted is directly related to the treatment of the patients
involved (e.g. determining which available treatment option has a better therapeutic outcome).2%®
Under such a model, participant information and consent requirements are the same for research and
clinical practice, although integration of research and clinical practice represents an extreme.?%® Some
researchers have suggested that in practice the ethical framework required to navigate the ethical
questions raised by hybrid clinical-research programmes or LHS is likely to sit somewhere between the
“segregation” and “integration” models described above,?% others have argued that it requires a
completely different approach framed by beneficence at the community or population level.”

2.2.2. The shift from an individual to a societal focus for ethical frameworks

As discussed above, and by Knoppers & Chadwick (2015), ethical thinking around the challenges
raised by genomic medicine and research has developed over the past 30 years from a focus on the
individual to a focus on society.'32 This has occurred in parallel with applications of genomics
moving from individual clinical care to biobanks and public health applications.'® This shift has
ramifications for the prioritisation of different ethical principles and values when considering the
challenges presented by genomic medicine and research, and for the ethical and moral obligations
placed on actors within this context. Multiple researchers have argued that focusing primarily on the
individual and the primacy of autonomy and empowerment in the context of genetic medicine and
research has distracted from the consideration of communities and the role of justice, equity, solidarity
and public good.3146.18.208 There are different perspectives on how communal or societal approaches
can guide thinking around the issues raised by genomics, with some of the most prominent
approaches outlined below.

Revision of rights-based approaches

Ashcroft (2007) presented a critique of the standard rights-based approach to biobanking research
that is focused on guarding against violations of human rights.? He suggests that this approach is
problematic because it is primarily concerned with avoiding the negative consequences arising from
eugenics, unregulated human experimentation, and the misappropriation and commercialisation of
individuals’ data. While important, making these the primary considerations leads to a “protection-
oriented” approach to the regulation of genomic research, which Ashcroft argues is not well-suited to
the actual challenges it presents. As an alternative, he promotes a “development-oriented” framework
that considers a wider range of human rights, particularly economic and social rights including the
right to benefit from scientific research and the right to a high standard of health. This would situate
genomics as a collective endeavour that aims to maximise social benefits.”

Similarly, others have emphasised that human rights belong to groups as well as individuals, and can
be used to promote positive action by institutions and governments, as well as ensure protection from
the potential negative effects of genomic research.'® Focusing on the right to benefit from scientific
research and the right to be recognised for contributing to scientific endeavours, these researchers
view the human genome as a common resource that should be shared.'®'3%13 Pyblic health or
biomedical research and the sharing of data needed to support this can thus be viewed as a public
good to be prioritised over individual-focused concepts such as autonomy. 3133

info@genomicsengland.co.uk | www.genomicsengland.co.uk

17


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

Morrissey and Walker (2018) consider that the individual’s right not to know and a child’s right to an
open future have roles in both clinical and public health ethics.’®" Considering these rights in the
context of genomic population screening with reference to cultural health capital (see next section),
they argue that focusing solely on individual rights may result in overlooking social justice questions
such as the resources required for decision making, and the impact of how population screening is
offered. They therefore advocate considering a social justice perspective when applying individual
rights to ethical challenges raised by precision medicine.

Cultural health capital

Cultural health capital, a framework for understanding how people’s cognitive, behavioural, social and
cultural resources are leveraged within healthcare contexts, can be used to understand inequities in
access and use.?® |t argues that these resources are context specific and that patient benefit will vary
across social and organisational settings and historical periods. The concept is rooted in a hierarchical
worldview that presumes unequal power between social groups within societies, with cultural health
capital one avenue through which the social hierarchy is maintained. This occurs because there are
systematic inequalities in the processes of acquiring and using cultural health capital that mirror
existing social inequalities, and the healthcare system itself is argued to be shaped by dominant group
interests in such a way as to value the cultural health capital resources of already privileged groups.2%®
Cultural health capital provides an important lens for understanding disparities in health status and
care; however, it has been criticised for focusing excessively on individual and group deficits, and
giving insufficient weight to individual preference and autonomy." This is discussed further in relation
to genomics in Section 4.4.2 of Chapter 4.

Public health ethics

While multiple public health ethics frameworks exist, they are generally guided by core principles of
public benefit, proportionality, equity, trust and accountability.’®'%* Many of these are shared by
research ethics and clinical ethics frameworks; the key distinction is in how individual interests are
balanced against those of society. The primary focus of public health ethics is promoting population
rather than individual health, while ensuring a fair distribution of risks and benefits in order to reduce
or remove inequalities.® 4

Ballantyne (2019) suggests the use of a public health ethics framework, rather than a research ethics
framework, for decisions regarding the secondary use of data for biomedical research.’® She views this
approach as providing greater prominence to important considerations including the distribution of
benefits and burdens within a community, power and participation in decision making, and the
justification for encroaching on individual liberty for the public good. However, Ballantyne notes that
this raises new ethical challenges, including the limit of risks it is acceptable to expose an individual to
for the common good.™

Newson (2021) also takes a public health ethics approach, focusing on the principle of solidarity
(subsumed within equity in Ballantyne’s framework).’® She considers the implications of this for a
newborn sequencing programme, using it to highlight the shortcomings of an individual focus led by
concepts such as autonomy and empowerment. In particular, she emphasises the responsibilities that

! Expert consultation workshop. March 2022.
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an individualistic approach places on people may not always be welcome and does not consider
differences in people’s capacity to manage them. Newson conceives solidarity as a tool for
understanding how an intervention will affect key actors and groups, and what support will be needed
to implement the intervention without creating or increasing inequalities.

Social obligations and contracts

Lee frames the sharing of personal data as a “gift”, and places genomic research within a societal-
focus ethics framework.'* Unlike the altruistic perspective of research participation, the gift framework
conceptualises participation not as a one-off event, but as long-term relationship between the
participant and the data recipient(s) characterised by mutual obligations, reciprocity and solidarity.
This, Lee argues, requires demonstrating the benefits to the most vulnerable groups in society; unjust
inequities in precision medicine must be addressed to maintain and increase public trust. This applies
to both clinical practice and research, as whether individuals trust the healthcare system influences the
degree of trust they place in research.’ This suggests the need for new approaches to the
governance of genomic research that responds to participant values and inequalities.

Winickoff and Neumann (2005) put forward a social contract for biobanks under what they label a
"BioTrust Model”.?’° They conceive of this as a charitable trust that supports the management of
genomic resources and the governance of genomic research, while promoting community
participation, representation and trust. Such an approach inherently creates obligations to use
genomic resources for the benefit of those who contribute, and in the interests of the public good.?”°
Lucassen et al. (2016) discuss reciprocity and the mutual obligations created by the incorporation of
genomics into a nationalised healthcare service within a social contract framework."> The authors
suggest the increasing use of genomics in health care will lead to greater integration of research and
clinical practice, which would increase the importance placed on the collection and analysis of data,
and lead to a greater degree of uncertainty in genomic medicine. They argue that these changes
require a “re-negotiation” of the social contract between the NHS, service users and other
stakeholders, particularly regarding consent, confidentiality and supporting family members,
obligations of health professionals and researchers, and governance and system responsibilities.>
Such a re-negotiation would need to be based on a shared, positive relationship, which is not present
in the current system, leading to greater transparency and governance to ensure public trust. From a
UK public perspective, a social contract is anticipated to be based on reciprocity, altruism and
solidarity."? Similarly, in recent UK public dialogue on newborn genome screening, the importance of
altruism was highlighted, particularly in reference to participants (and their parents) from under-
represented groups helping to address existing inequalities in genomic data resources.’® Using a
social contract framework is therefore useful for exploring how society may choose to manage the
challenges presented by genomic medicine and research for collective and individual rights and
duties.”

Related to this is the concept of a “social licence”, which describes the moral duty that organisations
have to act responsibly, beyond what is required to comply with laws and regulations.* It is reliant on
reciprocity, lack of exploitation and contributing to the public good, and is the permission or approval
given by society for researchers to collect, use and share data.'® Muller et al. (2021) suggest that a
social contract perspective is more applicable to considerations of the state, while the social licence
perspective is more useful for the consideration of private involvement in research, particularly as it can
address power imbalances between research participants and those who use their data.®*
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A Learning Healthcare System ethics framework

Faden et al. (2013) set out an ethical framework for an LHS that explicitly considers the integration of
research ethics and clinical ethics, and its implications from a societal perspective.®® The foundation of
their framework is two key principles: 1) a moral priority on learning; and 2) a responsibility to address
unjust healthcare inequalities. These principles place the following novel obligations on all actors in a
healthcare system — clinicians, researchers, administrators and patients®é:

Respect the rights and dignity of patients (including family members and guardians).
Respect clinician judgements.

Provide optimal clinical care to each patient.

Avoid imposing non-clinical risks and burdens on patients.

Address unjust health inequalities.

ok w N =

Conduct continuous learning activities that improve the quality of clinical care and healthcare
systems.

7. Contribute to the common purpose of improving the quality and value of clinical care and
healthcare systems.

Faden et al. (2013) acknowledge that obligations 5, 6 and 7 differ substantially from traditional
research ethics and clinical ethics. The obligation to address unjust inequalities is intended to broaden
the consideration of justice from a narrow focus on the fair distribution of research benefits and
burdens to a proactive consideration of how to eliminate unfair or unacceptable inequalities in the
clinical evidence base, the way care is provided, and healthcare outcomes. It explicitly requires
researchers, clinicians and administrators to consider whether the risks and burdens of activities will
disproportionately affect those already disadvantaged. The obligation to conduct continuous learning
is envisaged as applying to clinicians and organisations in both the public and private sectors,
including private practice and pharmaceutical companies. It creates a requirement that these actors
contribute to knowledge and data to support improvement of the overall system. Placing an obligation
on patients to contribute to healthcare improvement by donating their data for research has not
previously been discussed in traditional research and clinical ethics. The authors justify this through
appeal to the concept of the common good or common purpose, which in this context means an
obligation to participate in learning activities that can only be achieved as a collective. They
differentiate this from the concept of a “duty to serve as a research subject” as it occurs in the context
of an individual receiving treatment (i.e. benefit) from the system they are contributing to.

Faden et al. (2013) argue that these changes in the conceptualisation of ethical frameworks for
research and clinical practice necessitated by an LHS guided by these principles can be justified based
on the societal goals of: 1) creating and maintaining a just healthcare system; 2) providing high-quality
health care based on the strongest available evidence; 3) ensuring economic well-being.

However, Wouters et al. (2021) suggest that the LHS ethical framework needs further refinement when
applied to genomics,?’* and argue that a “precision medicine” LHS requires additional consideration
for multiple reasons:

e The use of WGS means that patients are effectively being tested for more genetic variants
than needed to provide high-quality care. This deviates from the LHS principles that research
activities should not differ substantially from routine clinical care or present risks to a patient’s
health or values that exceed those of standard clinical practice.
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e Genomic data could be used for research related to race and ethnicity that could lead to

discrimination or stigmatisation of certain groups, even if specific individuals are not
identified.

e |f breaches of confidentiality occur, the familial nature of genomic data means that more
individuals than the person from whom the data were derived would be affected.

In light of this, Wouters et al. (2021) put forward three areas in which considerations for precision
medicine may differ from other LHS:%#

1. Consent: A central discussion regarding LHS is whether informed consent is needed for all
activities or can be waived in some circumstances. The idea of waiving consent entirely is
not defensible in precision medicine LHS as patients will be exposed to an innovation that
may present risks beyond standard care, and thus other approaches to managing consent
are needed. To do otherwise risks using an LHS to conduct research by stealth without
consent or appropriate review.

2. Independent review: Current approaches to ethical review and oversight will need to be
rethought in the context of an LHS, and regarding precision medicine approaches may
need to include explicit consideration of data protection.

3. Public engagement and accountability: Although consideration of unjust health inequalities
is a core element of the LHS ethics framework, the underrepresentation of ethnic minority
groups in genomic research needs to be explicitly addressed to avoid reinforcing existing
inequities. This will require focused engagement with specific communities, as well as the
general public.

Although the LHS concept was developed in the United States, which has a very different healthcare
context to countries such as the United Kingdom, the LHS ethics framework potentially provides a way
to harmonise the positions taken by others regarding a communal or societal approach to genomic
research and medicine. As defined by Faden et al. (2013), the framework has addressing health
inequalities at its core, and thus can be argued to support solidarity and reciprocity.®¢?’# Barton et al.
(2021) argue that an LHS approach can therefore be used to address many of the requirements put
forward by Lee’s framing of research participation as a “gift”."21% It also creates the type of mutuality
and reciprocal obligations envisaged by a social contract framework. As part of these obligations are
designed to ensure that individuals benefit from research, this also addresses considerations of the
right to benefit from and be recognised for participation in research.

However, point 2 of the framework — respecting clinician judgements — puts great emphasis on the
perspective of individual clinicians in terms of how care is designed and provided. Further modification
of the framework, beyond that suggested by Wouters et al. (2021)?74, is likely to be needed to ensure
that it can be used to meet the needs of an initiative such as the NGP, which is undertaken within a
socialised medical system and seeks to establish and maintain long-term engagement and trust with
participants and their families (see Section 4.1 below for further discussion on engagement and trust).
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3. Overarching contextual factors

Chapter summary points:

Any newborn genome screening programme, whether conducted primarily for research objectives,
clinical objectives, or both, will require consideration of the overall contextual factors related to
public health considerations, resource allocation and regulation.

For a newborn WGS screening programme to be adopted as a public health initiative, it must
demonstrably serve the interests of the population as a whole and improve health outcomes.
Where the primary objective is research, this is also an important consideration, as such
research should contribute to decision making about implementing screening at the
population level, while also providing value as a research resource.

Related to public health requirements, a newborn WGS screening programme should be at
least as cost effective as any existing newborn screening programme that does not use WGS,
particularly if WGS is proposed to replace current practice.

While there is limited research on the regulation of genomic medicine compared to the body
of research on ethical issues, several areas have been highlighted that are important for

newborn WGS screening research and clinical practice:

o

Duty of care: The degree to which all those involved in a newborn WGS screening
programme, both clinicians and researchers, have a duty of care to participants/patients
is currently an area of discussion. A duty of care could theoretically extend beyond
those who may directly interact with a participant to include individuals or organisations
who provide services or infrastructure (e.g. testing laboratories, bioinformaticians).

Return of secondary or incidental results: The principle of returning results to
participants from WGS studies, whether focused on clinical practice or research, is
generally agreed upon. However, what information should be returned, what
constitutes best practice, and the obligations this places upon researchers to search for
and share findings is still a subject of debate.

Consent: There is ongoing discussion in the United Kingdom regarding the need for
consent when processing data for health and social care research versus using public
interest or legitimate interest as the legal basis. The basis on which data will be used
must be determined for any WGS screening programme. However, even if consent is
not required for the use of a participant’s data, this does not necessarily remove the
need to seek ethical approval for data use.

Privacy and data sharing: Privacy and data sharing in the United Kingdom is currently
very closely aligned with the European GDPR, which means that participants in a WGS
screening programme have the right to request access to their data. The NHS
Constitution for England also specifies that individuals have a right to be informed
about how their data will be used and decide whether it is shared for research
purposes. What this means in the context of a long-term research programme is open
to discussion.

There is currently no definitive guidance on how to manage these issues in the UK. The
development of programme-specific policies that set out how these elements will be managed has
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been recommended as an interim solution. The recently proposed Learning Health Research
Regulation System?? which emphasizes a values-driven, transparent and inclusive approach, may
provide a useful framework.

This section briefly discusses overarching contextual factors that affect the use of WGS of newbormns in
research or in a clinical or public health screening context. The factors that will have an overall impact,
but which any single initiative has limited ability to alter, are public health considerations, resource
allocation considerations and regulation. The chapter concludes with a discussion of the implications
of the literature in this area for the design and implementation of the NGP.

3.1 Public health considerations

If WGS is implemented as part of a newborn genome screening programme it will need to satisfy the
public health considerations that govern most population screening initiatives. Public health is the
combination of organised efforts to prolong life expectancy and to improve the health and well-being
of whole populations.’'”” Public health screening of the population also focuses on the prevention of
disease and requires wider population participation to succeed."” For the use of WGS in population
screening to meet public health objectives, such a screening programme must be designed to serve
the interests of the population at large,*#'2"182 must be cost-effective*2?'" and must be standardised
across the entire population.'8

The clinical objective of newborn screening is straightforward: identify children with treatable
conditions early enough that the impact can be prevented or reduced.’® However, its implementation
is often challenging. To aid the assessment of screening for use as a public health intervention, Wilson
and Jungner developed a set of criteria that included the availability of treatment and ability to detect
relevant conditions at an early age as core components.>’? These criteria have been adapted over time
— Andermann et al. (2008) provide a summary of these developments and present a set of criteria that
have been updated for genomics.®> Any assessment of newborn screening programmes, including
those using WGS, will use a version of these criteria.

Box 3.1. Amalgamated screening criteria®

e The screening programme should
respond to a recognised need.

The objectives of screening should be
defined at the outset.

There should be a defined target
population.

There should be scientific evidence of
screening programme effectiveness.

The programme should integrate
education, testing, clinical services and
programme management.

The overall benefits of screening should
outweigh the harm.
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There should be quality assurance, with
mechanisms to minimise potential risks of
screening.

The programme should ensure informed
choice, confidentiality and respect for
autonomy.

The programme should promote equity
and access to screening for the entire
target population.

Programme evaluation should be planned
from the outset
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Many of these criteria are reflected in the recommendations from the Paediatric Task Team of the
Global Alliance for Genomics and Health for newborn genomic screening, which focus on equity of
access (to both screening and follow-up care and support), clinical actionability in childhood, and not
disrupting existing newborn screening programmes.”®

3.2 Resource allocations

Resource allocation in this context refers to decisions made about how much public money should be
spent on different healthcare interventions and providers, including a newborn screening programme.
A WGS newborn screening programme would cost significantly more than existing newborn screening
programmes.??22>¢ Generating and interpreting the data from WGS is currently resource intensive, and
some healthcare providers may not have sufficient resources to devote to this activity on a population-
level.#779:251 This raises concerns that its use will divert scarce resources from existing successful
newborn screening programmes without providing equivalent benefit, although most proposals for the
use of WGS in newborn screening currently propose supplementing rather than replacing existing
programmes.*®#8 Programmes may also have the unintended consequence of increasing pressure in
other areas of the healthcare system due to demands for follow-up diagnostics and care.84105117
However, in many cases these resources would always be needed to support children who will develop
the condition in question; the screening programme will just lead to earlier identification and
treatment,3®7? which may lead to a reduction in lifetime healthcare resource use.®’? This will need to
be balanced against the resource usage generated by the diagnostic follow-up of children incorrectly
identified as being at high risk of developing a condition (i.e. false positive screening results).”?1%.117
The character of these considerations depends on the specific health system and the financial,
technical, human and physical resources available.®11”

The cost-effectiveness of conventional newborn bloodspot screening has long been assumed,
although cost savings have been queried given that it leads to the need for specialised medical
provisions and increased resource allocation.?® However, any newborn screening programme using
WGS is likely to be compared to existing programmes in terms of cost and outcomes to determine
whether it warrants long-term investment. Using WGS as part of the diagnostic work-up for infants and
children who are unwell is likely to be cost-effective,’” and preliminary analyses suggest that a WGS
newborn programme in England would be cost-effective due to costs saved via a reduction in the time
it takes to receive a diagnosis.”® Assessments of screening for specific childhood-onset illnesses have
been optimistic about the cost-effectiveness of this approach, but caution that pre-emptively assessing
the cost-effectiveness of a full newborn screening programme is challenging because a large number
of conditions are included, the timeliness and reporting of information will vary by healthcare system,
and it is difficult to quantify long-term outcomes.?>'3%.262 The evaluation of pilot programmes prior to
full implementation has been suggested as a route to exploring this further.®®

3.3 Regulation

The regulation and policies of the country within which a WGS newborn screening and/or research
programme takes place may define or restrict some aspects of how a programme is designed and
implemented. Literature on the regulation of hybrid clinical-research systems in genomics is currently
very limited and predominantly focused on the US context, which is quite different from UK and other
European health system contexts. Multiple researchers have noted the lack of research on the legal
issues raised by this area compared to ethical issues, particularly in important areas such as consent,
duty of care and data access rights.”"7527228 There are substantial differences between countries in
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terms of how consent, duty of care and data access rights in the context of genomic medicine are
addressed by laws and policies, and the legal questions raised by these areas are still being debated
by researchers; a clear consensus has yet to emerge and is likely to be contingent on the specific
details of the genomic medicine initiative in question and the country in which it is implemented.?'
This section provides a high-level summary of discussions on the regulatory aspects of key elements of
a newborn genome screening programme, which are duties of clinical and non-clinical researchers to
patients, return of results, consent and privacy, and data sharing. There is a focus on literature
addressing the European and UK contexts where possible, but this should not be considered a
conclusive legal assessment of what would be feasible for the NGP under UK law. The ethical aspects
of these areas are discussed in detail in later chapters; this section only summarises the legal debate.

3.3.1 Duty of care

WGS programmes, particularly those that sit at the intersection of clinical care and research, raise legal
questions regarding the duty of care that non-clinical researchers have to a patient/participant, and the
duty of care that clinicians may have to the genetic relatives of a patient/participant. In this context
“non-clinical researchers” can encompass not just those directly involved in the research project, but
also those who provide services or infrastructure to the project (e.g. testing laboratories,
bioinformaticians).'”® While many published guidelines indicate that researchers should offer clinically
actionable findings to research participants,?' some fear that this may lead to misconceptions that
confuse research with clinical care.™’

If researchers also have a therapeutic relationship with research participants, or the research is
intended to affect clinical treatment or outcomes, from a legal perspective it is likely that researchers
would be perceived as having a duty of care to provide information on clinically actionable genetic
variants to participants, even if the variants were not the primary focus of the research study.'>”:1752%" |n
the absence of a therapeutic relationship, whether researchers can be perceived as having a duty of
care is less clear. In the United Kingdom this is likely to depend on the perceived “proximity” of the
researcher and the patient, and whether such a duty can be considered “fair, just and reasonable”, but
there is currently no definitive guidance.'”®

It is also possible that researchers, particularly those with a therapeutic relationship with a participant,
may be perceived as having a duty of care to warn a participant’s relatives of clinically serious genomic
variants. The applicability of this duty is currently unclear in England and Wales as the courts have so
far appeared disinclined to rule that clinicians have a duty to individuals not technically their patient.'”®
However, this may be dependent on the context in which the duty may apply.'”® In the United States,
this duty has been found to exist, but only via a clinician advising a patient to discuss their results with
their genetic relatives as direct disclosure by the clinician would require patient consent.'’

Providing participants with results from a research study, rather than from a clinically certified
laboratory, could create additional legal challenges. While multiple mechanisms operate to ensure the
quality of results from research laboratories, they are not held to the same standard as clinical
laboratories and may use newer techniques not yet available for clinical laboratories.?’? The potential
for errors in interpreting genomic data could create a liability for clinicians and laboratories, and raises
the question of whether it is reasonable to require the same quality standard of a research laboratory
for which the primary purpose is not the generation of results for direct clinical use.'’:2"?
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3.3.2 Return of secondary or incidental results

Where genomic data are collected, stored and analysed over an extended period, the long-term
approach to returning results to patients or participants needs to be considered from a legal
perspective. Legal analyses of this area have focused on whether there is an expectation to return
results not related to the primary purpose a sample was collected for, often called “secondary”,
“incidental” or “unsolicited” findings. Secondary findings are genetic variants or conditions not related
to the main research or testing aims but which are actively searched for during testing, with patient
consent.”™® Incidental or unsolicited findings are findings not deliberately sought by researchers,
clinicians or patients but which arise unexpectedly during the course of analysis and could include
findings not directly related to a health condition, such as non-paternity.?'

If secondary and/or incidental findings are to be returned, this raises additional questions about what
information should be shared, and whether a clinician or researcher can overrule a patient’s desire not
to receive any results (which relates to their duty of care, see Section 3.3.1 above). While there is a
degree of consensus emerging around an obligation to return results, what these results should consist
of and the conditions under which they should be returned are less clear. The legal perspectives on
these issues are summarised in turn below, with a discussion of the ethical and social issues raised by
return of results presented in Chapter 6 below.

There is broad consensus that individuals have a right to know and/or access their own data; the 2003
United Nations Educational, Scientific and Cultural Organization (UNESCO) International Declaration
on Human Genetic Data and the most recent European GDPR support this, although this right is
distinct from the duty a researcher may have to return results.?*82" However, how these rights and
duties are incorporated into laws and policies varies between countries. While some countries stipulate
that results “must” be returned, others specify that researchers “should” or “may” return them, while
others prevent any return of results.?*' Rules that specify “should” or “may” generally require results to
meet certain conditions relating to whether they are clinically actionable, have analytical validity or
clinical validity, and the availability of counselling support.?’ The United Kingdom takes a “should”
approach, which is contingent on whether the benefits of returning the results outweigh any harm to
the patient or participant.?>!

As discussed further in Chapter 6, there is also a temporal aspect to decisions regarding the return of
results to patients and participants in longitudinal studies, including for secondary findings. The
ongoing reinterpretation of genomic variants as knowledge evolves does not have a comparable
precedent, but could present additional liability.**">” Currently, there are no standards regarding the
duty of clinicians or researchers to re-analyse the genomes of patients and participants.’”:'”> Mitchell
et al. (2017) suggest that as WGS becomes a more standard part of clinical care, a duty of care to
return secondary findings may become established, which may lead to changes in what is considered
the accepted standard of clinical practice.**'’* Liability could then result from a lack of identifying and
sharing secondary findings.*? Additionally, healthcare systems and organisations could theoretically be
found liable if the support and resources they provide are insufficient for individuals to fulfil their duties
in returning results to patients or participants.’’

Even if clinicians and researchers are agreed to have a (potentially lifetime) duty to re-analyse
participants’ genomes, this does not determine what information should be returned to individuals,
particularly in a research context. This is especially important in countries such as the United Kingdom,
where return of results is predicated on the benefits of receiving the results outweighing any potential
harm.?" Mitchell et al. (2017) suggest that this will be determined by professional expertise but
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influenced by the current standard of practice, which will change over time.'”® It is also unclear how the
standard of clinical practice would dictate what should be returned from non-clinical research.
Thorogood et al. (2019) highlight a move towards focusing on whether results may have “personal
utility” to individuals, expanding the types of findings returned beyond those clinically actionable to
those that may inform family planning or self-knowledge.?*" There is no single uniformly accepted
definition of “personal utility”, although a systematic review of the concept found that it encompasses
multiple domains including affective, cognitive, behavioural and social outcomes.'®

Some commentators also suggest that clinicians and researchers could be liable for information they
chose not to identify and/or report.”™ It is possible that a “duty to rescue” could be invoked to require
the disclosure of immediately actionable findings, although as with duty of care (discussed above),
whether this would apply to researchers who have not had any direct interaction with a
participant/patient is questionable.*! Searching for a broad range of secondary genetic variants would
be expensive. In the context of a publicly funded screening programme, the cost, and the fact that it
could be perceived as screening for variants that do not have adequate public health justification, may
be untenable from public health and financial perspectives.?®" There is also the question of whether it
is legally permissible for an individual’s right not to know to be overridden in the case of serious,
clinically actionable information. There is currently no consensus on the right approach to this

situation, beyond ensuring that rules for returning results are clearly defined from the outset of a
Study.157’251

3.3.3. Consent

Discussions of legal issues relating to consent in genomics research focus on the information that
needs to be disclosed to potential participants during the consent process, and the legality of a broad
consent approach (i.e. seeking consent from participants for research that is unspecified, except in
broad terms, at the time of consent). There is agreement that all “material risks” that a participant
could face during a study should be disclosed, including impact on clinical decision making."”>
However, in the United Kingdom it is not clear whether this is also considered to include more indirect
harm, such as the psychological impact of the information received.’” A hybrid clinical-research
programme adds an additional element of complexity as participants need to be informed which
aspects of the programme are governed by research laws and ethics and which are governed by
clinical laws and ethics, potentially with laws relating to clinical care taking precedence where both
would apply.?2

Long-term genomic research appears to be moving towards the increasing use of broad consent, but
the legal perspective on this, particularly in the European Union, continues to develop.?" Sensitive data
use in the United Kingdom is currently governed by the Data Protection Act (2018), which
implemented EU data protection law, including GDPR, at the time of the United Kingdom leaving the
EU (the UK Government has recently consulted on possible changes to data protection law in the UK
following its departure from the EU, although specific proposals for change have not yet been made
(as of June 2022)). GDPR requires that any use of sensitive personal data is justified; for genomic
research, the legitimate reasons include:

e Explicit consent of the data subject — Article 9(2)(a).

e Reasons of substantial public interest — Article 9(2)(g).

e Archiving purposes for public interest, scientific or historical research purposes — Article
9(2)(j).1.92.241
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However, GDPR requires clarification for data use in specific sectors, as neither the concept of “public
interest” nor scientific research in this context are well defined in the legislation, particularly in the
context of commercial involvement.?:240247 The legislation does not provide clear-cut guidance on the
use of broad consent and requires specification of the scope of what an individual is consenting to,
making the use of broad consent potentially challenging.”’?? Although Recital 33 of the GDPR lessens
specificity requirements regarding the scope of consent in scientific research, the European Union
Data Protection Authorities (European Data Protection Board and European Data Protection
Supervisor) have not endorsed the use of broad consent.??37240 EU member states have dealt with this
by either requiring consent for all research, or resorting to other legal grounds to provide a basis for
research to proceed (e.g. public interest).?3?24" However, whether this is the optimum approach has
been questioned, given that removing the need for consent also removes a degree of transparency
and participants’ right to self-determination.?4%.24/

In the UK context, there is uncertainty about whether consent can be used as the justification for
processing data for health and social care research; the Health Research Authority and Information
Commissioner’s Office (ICO) explicitly state that GDPR requirements regarding consent do not apply
in this context.?”” Thus public interest is the only legal basis that remains for processing data, although
the ICO does note that consent may be considered if no other legal basis applies.?”” However, even if
consent is not required, this does not remove the need to seek ethical approval for data use.?%

A new European Union Data Governance Act (DGA), likely to be adopted in 2022 to facilitate
improved data sharing, introduces the concept of “data altruism” consent, through which individuals
can give consent to the use of their data for “general interest” (including for scientific research or
improving public services), and seeks to introduce a uniform approach to consent throughout the
EU.%72%0 The concept of “general interest” or “common good” is central to this approach, but how
this is operationalised in practice is unclear, particularly with respect to what information should be
taken into account to determine whether data will be used for such a purpose.?*® Recent public
dialogue work in the United Kingdom has identified broad principles for defining and assessing
“public benefit”, but these are yet to be formalised.'® How the DGA and the concept of data altruism
consent will relate to the existing GDPR has yet to be fully elaborated, although it is intended that the
regulations will be compatible.?*® Whether the United Kingdom will adopt a similar approach to the
DGA remains to be seen.

3.3.4. Privacy and data sharing

Academic legal discussions of issues of privacy and data sharing relating to genomic medicine and
research have to date focused on who would have access to an individual’s data and under what
conditions it may be used and shared. Wolf et al. (2020) take privacy in this context to refer to two
related concepts: the ability to limit who has access to data about themselves, and the ability to access
data about themselves.?’? As Wolf et al. note, these are necessarily interrelated as a person cannot
assess the privacy threat posed by sharing data if they cannot access it. Under current UK legislation,
people have a right to access their own health records, which may encompass genomic data.?*
However, an access request may be denied by the request recipient (usually the “data controller” such
as a general practitioner or hospital) where release of the information is anticipated to cause serious
harm to the data subject or another individual.?®?

In terms of sharing their data with others, the NHS Constitution for England sets out patient rights to

privacy and confidentiality, to be informed about how data will be used, and to decide whether their
data can be used for research purposes.?®? The British Medical Association guidance suggests that
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individuals aged 12 and over are considered capable of determining whether their information should
be shared.?®? If the “data altruism” consent model put forward in the European DGA is adopted, it is
not clear what privacy rights individuals will retain on providing this type of consent regarding the use
of their data, and how those rights will align with existing regulations.?*® However, the Data
Governance Act also includes provisions relating to data sharing infrastructure, services and
intermediaries that may assist patients and research subjects with sharing their data.?3?:24

3.3.5. A Learning Health Research Regulation System

Laurie (2021) discusses the concept of a “Learning Health Research Regulation System” to address the
increased blurring of the distinction between clinical care and research that characterises hybrid
clinical-research programmes.'*? The key features of such a system are set out in Box 3.2.

Box 3.2. Key features of a Learning Health Research Regulation System:'42

e A system that is value-driven, where the institutions and actors to look back at their

foundational values reflect those of the own regulatory practices, successes and

range of stakeholders involved.

Demonstrable commitment to inclusivity
and meaningful participation in regulatory
design, assessment and reform, particularly
from patients and the public.

Robust mechanisms for assessment and
review of regulatory processes and relevant
laws.

System-level interconnectivity to learn
lessons across regulatory siloes, perhaps
supported by a robust system of regulatory
stewardship.

Clear lines of responsibility and
accountability of actors across the entire
trajectory of the research enterprise.

Coordinated efforts to ensure ethical and
regulatory reflexivity, i.e. requiring

failures.

Existence of, and where appropriate closing
of, regulatory feedback loops to deliver
authentic learning back to the system and
its users.

Appropriate incentives for actors to
contribute to the whole-system approach.
Replacing a compliance culture with a
system that seeks out and celebrates best
practice, while not eschewing errors and
lessons from failure.

Transparency and demonstrated
trustworthiness in the integrity of the
regulatory system as a whole.

Regulatory responsiveness to unanticipated
events

These features are aligned with the LHS ethics framework discussed in Section 2.2.2, particularly
inclusivity and the commitment to continuous learning and improvement.

3.4. Summary and implications for the Newborn Genomes Programme

3.4.1. Summary

The overarching contextual factors considered relate to the expectations against which the NGP would
be evaluated, and the potential constraints placed on the design and implementation of the NGP due
to regulations and policies (or where the most appropriate approach is unclear due to a lack of clarity).
This is a summary of the available literature and does not constitute legal analysis or advice.
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As one of the NGP's objectives is to determine whether implementation of newborn screening using
WGS is feasible, the research undertaken will need to consider the public health requirements of such
a screening programme, as well as whether it provides value as a research resource. The original
guidance for potential screening tests devised by Wilson and Jungner has been updated to reflect
current genomic screening practices and can provide a structure for ensuring public health objectives
are met.

In addition to whether WGS screening will serve the interests of the population as a whole, its cost-
effectiveness must be considered as it entails the use of public funds. The WGS must be at least as
cost-effective as the current newborn bloodspot screening programme used in the United Kingdom.
While initial modelling estimates suggest that this will be the case, and a WGS approach may in fact
prove more cost-effective, substantial uncertainties remain and pilot projects are strongly advocated
for in the literature. The NGP will therefore be well positioned to make a valuable contribution to
knowledge in this regard.

While there is limited research on the regulation of genomic medicine compared to the body of
research on ethical issues, several areas have been highlighted that are important for newborn WGS
screening research and clinical practice:

e Duty of care: The degree to which all those involved in a newborn WGS screening programme,
both clinicians and researchers, have a duty of care to participants/patients is currently an area
of discussion. A duty of care could theoretically extend beyond those who may directly interact
with a participant to include individuals or organisations who provide services or infrastructure
(e.g. testing laboratories, bioinformaticians).

¢ Return of secondary or incidental results: The principle of returning results to participants from
WGS studies, whether focused on clinical practice or research, is generally agreed upon.
However, what information should be returned, what constitutes best practice, and the
obligations this places upon researchers to search for and share findings is still a subject of
debate.

e Consent: There is ongoing discussion in the United Kingdom regarding the need for consent
when processing data for health and social care research versus using public interest or
legitimate interest as the legal basis. The basis on which data will be used must be determined
for any WGS screening programme. However, even if consent is not required for the use of a
participant’s data, this does not necessarily remove the need to seek ethical approval for data
use.

e Privacy and data sharing: Privacy and data sharing in the United Kingdom is currently very
closely aligned with the EU GDPR. This means that participants in a WGS screening
programme have the right to request access to their data. The NHS Constitution for England
also specifies that individuals have a right to be informed about how their data will be used
and decide whether it is shared for research purposes. What this means in the context of a
long-term research programme is open to discussion.

3.4.2. Key areas for further research and consultation for the NGP

The nature of overarching factors means that there are few direct actions that can be taken to resolve
issues in this area. However, many researchers suggest that uncertainty around the interpretation of
regulation can be managed through the establishment of clear guidance, frameworks or decision tools
that set out how issues have been addressed within a specific programme.'>”:175231.272 |n particular, they
suggest developing such tools in relation to:

info@genomicsengland.co.uk | www.genomicsengland.co.uk

30


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

e Navigating situations in which both clinical and research regulations apply, particularly to
specify which should take precedence.

e Management of incidental or secondary findings, including what information will be offered
(and whether it will be verified in a clinically certified laboratory), who will receive it and how it
will be provided. If only findings of a certain type will be returned (e.g. those clinically
actionable), specify the process by which this will be determined.

e How consent and return of results will be handled for minors.

e How requests from participants for access to their “raw” genomic data, or their medical
records, will be managed.

The recently proposed Learning Health Research Regulation System, which emphasises a value-driven,
transparent and inclusive approach, may provide a useful a framework for developing the necessary
tools and guidance. Even if a completely integrated learning health system is not implemented, Laurie
(2021) suggests that this approach can be useful in providing a “Whole System Approach to health
research regulation”.'#? Key elements of this approach include:

e Taking a multidisciplinary approach to systems design that incorporates bioethics, social
sciences and humanities, and meaningful participation from patients and publics.

¢ Investigating how congruent the central values of healthcare and health research are, and how
they can be used to improve regulation.

e The use of self-reflection and feedback loops in system design and delivery to learn from failures
early on and avoid them later, potentially supported by additional expertise via regulatory
stewardship.
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4. Direct contextual factors

Chapter summary points:

e Trust underlies many aspects of genomic research and screening programmes, including public
acceptability and decisions to participate.

e Genomic research endeavours need to engage in practices that clearly communicate and
demonstrate their trustworthiness. These practices can include transparency, communication
supported by genomic health education, and community and stakeholder involvement.

e Equity concerns in genomic screening and research relate to the potential for discrimination
and inequities in representation, access and use.

e Unequal representation of ethnic minority and other disadvantaged groups within genomic
data creates inequalities in the utility of genomic medicine for underrepresented groups
because the poor diversity in existing databases results in treatments and knowledge that are
unrepresentative and limited.

¢ Inequities in access and use are rooted in people’s differential resources to manage follow-up
care and decision making associated with genomic screening outcomes. They also result from
racism and discrimination in the healthcare system, which contributes to different care-seeking
preferences and behaviours.

e Although some health inequities will be outside the control of a single programme to address,
actions such as community engagement, providing sufficient workforce to support participants
with decision making, and follow-up care and dynamic consent** tools offer potential
approaches to reduce inequities.

This chapter discusses the concepts of public acceptability, trust and trustworthiness, as well as the
concepts of discrimination, participation, and equity of access and use of genomic medicine, and
explores the importance of these concepts for newborn WGS screening and repository programmes.
The chapter highlights key approaches for developing and maintaining public acceptability and public
trust, and for enhancing equity of access and use, based on the literature. Unlike those discussed in
Chapter 3, the factors discussed in this chapter may be directly influenced by the way a WGS newborn
screening initiative for research and/or clinical care is designed and implemented.

4.1. The public acceptability of, and trust in, healthcare and research

4.1.1. Acceptability, trust, and trustworthiness

Acceptability

The public acceptability of healthcare interventions and innovations refers to public attitudes or
opinions towards widespread genomic screening. However, the different aspects involved, such as
socio-political, community and market acceptability, make it difficult to define and measure.3¢3% One
proposed approach to measuring acceptability on an individual level considers: 1) affective attitude
(feelings about the intervention); 2) burden (the effort and challenges related to participation in the
intervention); 3) ethicality (whether the intervention is consistent with individual values); 4) intervention
coherence (the level of participant understanding of the intervention); 5) opportunity costs (costs of the
intervention and other ways that resources could have been spent); ) perceived effectiveness (belief in
the effectiveness of the intervention); and 7) self-efficacy (confidence in the ability to participate in the
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intervention).* In the case of newborn screening, the impacts on both the child and the
parent(s)/carer(s) need to be considered when assessing acceptability.* Very recently, researchers put
forward the idea of using the Delphi method to explore the social acceptability of new health
technologies (in this case non-invasive prenatal testing), which may be a useful approach in the context
of newborn WGS.*’

Trust

Although trust is a commonly understood concept, its definition does not necessarily have a
consensus, particularly in the context of genomic medicine.? Following Adjekum et al. (2017), this
report considers trust as a relationship between two actors, whereby one assumes the other will
complete a task or fulfil an obligation. Trust can be delineated into affective-based and cognitive-
based.? Affective-based trust derives from social norms and people’s expectations that others will
uphold conventional moral and other norms of society. This form of trust undergirds cooperation in
well-functioning societies. Cognitive-based trust is a rational behaviour based on assessment of risk,
where actors aim to judge the trustworthiness of other actors with whom they are entering a trust
relationship. These principles relate not only to genomic testing, but to broader contexts of data

storage in biobanks or repositories, data use, healthcare professionals and the healthcare system as a
Whole.69’173’199’254

Trustworthiness

Trust is a relationship of dependency between actors, with trustworthiness being the characteristics
and commitments of actors that justify trust.’® As O'Neill (2015) defines it, the trustworthiness of
institutions comprises honesty in claims and commitments made by the institution, competence in key
functions and responsibilities of the institution, and reliability in the sense that the institution is
consistently honest and competent.'”® She further notes that being trustworthy and having trust are
distinct. 4197 Trust can be misplaced and given to untrustworthy actors, or not given to trustworthy
actors.’’ This means that it is insufficient for institutions to enact organisational governance structures
or practices worthy of trust if they aim to become trusted — they must also successfully communicate
their trustworthiness to the public in a way that resonates.’¢

4.1.2. The importance of acceptability, trust, and trustworthiness

Neither a population-based newborn screening programme nor a biobank can function effectively in
the absence of broad public acceptance as they rely on people’s willingness to participate. The
importance of public acceptability for newborn genetic screening is linked to the nature of genetic
data, deemed to be intimate, personal, private, and requiring special treatment and high levels of
public trust in the handling institutions.”“%7 The importance of public trust is also linked to the wide
scope of activities and issues that clinical-research hybrids touch on, including a range of privacy issues
(explored in Chapter 5), the potential of exploiting data for financial gain, the potential for group
harm, and challenges associated with the commitment to advance health technologies over a long
time horizon."¢

Trust in genomic medicine, healthcare professionals and institutions affects people’s willingness to
participate in genomic research,'4%17021" and this trust varies across countries.'®”'"! For example,
cross-country research on trust in genomic medicine finds that measures intended to promote
openness, such as the ability for individuals to access their own genomic data, are not given equal
weight across different countries.'”" Similarly, a cross-national survey found that although people are
generally most willing to donate genetic data to medical doctors and least willing to donate to for-
profit researchers, this distinction mattered most to people from Poland, Portugal and Germany, and
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least to people from Egypt, India and Pakistan.'? Respondents from the United Kingdom fit the overall
pattern of reporting greater willingness to donate genetic data to medical doctors and non-profit
researchers than to for-profit researchers.

Current trust behaviours are also rooted in specific historical cultural contexts,’* and current or
historical negative experiences within one facet of a system (e.g. clinical care, research) can lead to
distrust of other areas.’ 7146211 |n this regard, persistent inequities in the healthcare system have
contributed to lower levels of trust amongst some racial and ethnic groups, and lower participation in
genomic research.’ This topic is explored more fully in Section 4.2. However, given the many actors
involved, research also suggests that there may be limits to what a single institution or actor can do to
rectify low levels of trust in the systems associated with genomic medicine and biobanks. For example,
although research suggests that people tend to view some actors as less trustworthy than others (e.g.
for-profit researchers versus medical professionals),’®'? or to view some aspects of trust as being
beyond the control of biobanks (e.g. the ability to control future data breaches), this lower level of
trust does not prevent them from participating in genomic research.’”¢¢ |n the UK context,
participants in the 100,000 Genomes Project voiced trust in the NHS as a reason for participation;
however, they also expressed doubt about whether they could trust that the biorepository would
remain protected in the long-term, suggesting that they had limited trust for some wider system
actors, yet still participated.®’

There are also practical implications of trust and public acceptability for implementing a clinical-
research hybrid programme. As explored further below, addressing the challenges of becoming
trustworthy could encompass diverse aspects of a programme, including the process of facilitating
consent, community engagement and education, and decisions around how best to communicate
results. For example, evidence suggests that people with higher levels of trust prefer to receive
genetic results directly from healthcare providers, whereas those with lower levels of trust prefer
methods that give them greater control, such as electronically-mediated communications.’”®

4.1.3. Developing and maintaining public acceptability and trust
The literature offers various approaches to enhancing trustworthiness and building trust. These include
transparency, enhancing genomic health literacy and stakeholder/community engagement.

Transparency

Making transparency a core element of the NGP can contribute to developing and maintaining public
trust in the programme by serving as a demonstration of trustworthiness. Multiple authors have
emphasised the role of transparent information sharing in the development of trust in newborn
screening programmes.4749.1€0.18%.199 Sharing information with research participants is argued to
demonstrate the trustworthiness of an endeavour through the development of a reciprocal relationship
(affective-based trust) and allowing potential participants to make their own risk assessments
(cognitive-based trust).*¢? Cross-national research finds that being transparent about who will benefit
from data access, as well as who is using the data and why, are viewed by the public as amongst the
most important measures for increasing trust in genomic research across countries.'”" Research further
highlights the importance of transparency regarding the purposes of data retention and storage, and
subsequent secondary use, for building trust, noting that providing detailed information to parents
about subsequent secondary use is seen by the public to be of particular importance.'2118.162.233.254
Informed consent is viewed as a fundamental method of demonstrating trustworthiness through
research transparency.®”'" Where informed consent is used as the process for facilitating consent,
researchers are encouraged to use consent processes to communicate shared values and convey how
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their goals align with those of potential participants in order to communicate trustworthiness in the
absence of interpersonal trust.?03°6205.233.253.255 However, there are challenges with relying on informed
consent to promote trust. First, people have differential capacities to engage with the information
presented,’??% and second, approaches to obtaining consent may focus on individual concerns rather
than familial or community concerns, or addressing deeper reasons why people might disagree with
research agendas.'®’ Chapter 5 explores ethical issues related to consent and decision making in
detail. Critiques of transparency (which may be enacted through consent processes) and suggestions
for how to address these critiques in relation to trust and trustworthiness are discussed here.

From transparency to communication: genomic health literacy

Transparency has been critiqued as being insufficient for trustworthiness because making information
available to the public is not the same as actual communication.'”® To support trust, information must
be accessible and understandable to the people who need it, including those with less time or
knowledge.’”® Genomic health literacy is defined as the ability to understand and use genomic
information as part of health-related decision making.'® Research suggests that if parents have low
(genomic) health literacy they may find it challenging to make informed decisions about participation
in population screening programmes involving genomics, particularly if they also need to make
decisions regarding a long-term biobank research programme at the same time.”22%% | Research also
shows that enhancing genomic literacy can increase understanding of, and potentially trust in,
genomic medicine.? 2’8 Therefore, some authors suggest that improving genomic health literacy is
central to enhancing communication and transparency.??’8 |t has been argued that the public does
not have access to reliable and up-to-date information about genomics.'® The public’s understanding
of genomics is strongly influenced by popular culture, whether in the form of movies, television shows
and social media, or by medical conditions experienced by high-profile members of the public.#¢1%?
This results in low genomics literacy or misconceptions, especially with regards to the limitations of
genomic testing.*¢'% Authors note that low genomics literacy can lead to the assumption that data
derived from genome sequencing is equal to information encoded in genes, fuelling unrealistic
expectations about their certainty and definitiveness.'®

Suggestions have been put forward for educating the public about genomics and screening
programmes. For example, some countries, including the United Kingdom, are incorporating genomic
education into primary and secondary school.?! There is evidence that genomic education at the
secondary level helps students transfer genomic knowledge to family members, to participate in
careers in genomic research and to request genomic research results.?®! Additional public education
efforts include introducing education programmes to clinics'® or to social networking platforms.2'°
Individuals are also directly targeted through workshops and outreach programmes, or through the
development and activities of patient and public involvement networks, such as that created by
Genomics England, where patients co-create and review educational and consent materials.?'
However, due to the complexity of genomic testing methods, the uncertain nature of the results and
the wide variety of potential research uses of the data, authors have also highlighted the need to
design pilot studies evaluating different education content and communication methods to establish
best practices in educating the public.®*’?

Healthcare practitioners facilitate recruitment into genomic research and provide information about
potential research studies and eligibility to patients, and are frequently consulted by patients to help
interpret genomic results.?® As trusted sources of information, healthcare practitioners also play a key
role in genomic education and people’s willingness to participate in hybrid clinical-research
programmes, with evidence that the perceived trustworthiness of healthcare practitioners affects
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people’s willingness to participate in genomic research.? It is therefore important to recognise that
some patients are more likely to trust their physician than others, with historically marginalised
communities such as ethnic minorities or immigrant communities less likely to view healthcare
professionals as trustworthy.?® Furthermore, some authors caution that physicians may have limited
genomic knowledge, suggesting a need to prepare them to play the role of primary educators of the
public in relation to newborn genetic screening.®42%2>> Some countries, including the United
Kingdom, have adopted formal genomic education of healthcare professionals, with examples
including graduate and post-graduate training programmes in genomic medicine, and continuing
professional development for doctors, nurses and non-medical healthcare workers such as analysts,
laboratory workers and pharmacists.?!

In addition to supporting genomic literacy, O'Neill argues that organisations need to develop effective
organisational cultures to support engagement and communication. She argues that transparency is
valued in part because it creates incentives for organisations to act in a trustworthy manner, and with
honesty and reliability.’”® However, to realise this aim O’Neill argues that organisations need to do
more than operate in a transparent manner. They also need to develop effective organisational
cultures that prioritise positive engagement with legal and institutional standards, rather than mere
compliance with law and regulation.’”® She suggests that by doing this, organisations can better equip
themselves to communicate consistently and authentically with the public.

Stakeholder and community involvement

Stakeholder and community involvement can help to build trust and public acceptability, assist with
understanding public perspectives on ethical questions such as what information should be returned
to parents and how best to communicate that information, and contribute to genomic health
education efforts.?'? Research indicates that the early involvement of relevant stakeholders is important
to support people’s trust in both healthcare interventions and in the research and clinical bodies
carrying it out,”?2'%21% and that community involvement may be especially important for developing
trust amongst marginalised groups. ¢’

Community and stakeholder involvement can be defined as the role that various individuals, social
groups and institutions play before, during and after the implementation of a healthcare intervention.
This includes direct stakeholder involvement activities such as public consultations, expert advisory
committees, research projects, patient and public involvement panels, and lobbying
activities.48112.162,204.210.219.238 Meaningful engagement is an active, empowering and collaborative
process where stakeholders’ knowledge, experience and judgement informs healthcare and/or
research decision making.?'? These relationships are argued to be built on a foundation of honesty,
transparency and trust.?'?

The stakeholders involved in newborn genome screening programmes include professionals

(e.g. clinicians, nurses, midwives, clinical scientists, IT specialists, genetic counsellors, public health
officials, policy makers, regulators) and members of the public (e.g. parents, caregivers, children,
community leaders).12.150.153.204212279 The need for discussion and collaboration between all
stakeholders is an important theme in the literature, both with regards to discussing broader social and
ethical issues, as well as the more practical aspects of planning and implementing a complex
healthcare programme, such as newborn genetic screening.''"112162210.219 |ssyes requiring public and
stakeholder involvement include:

e Which conditions should be screened for??.150.162,204

e The screening and return of actionable and non-actionable secondary findings'™”

info@genomicsengland.co.uk | www.genomicsengland.co.uk

36


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

e The return of incidental findings (e.g. clinically actionable adult-onset conditions)?'3+*

e Data sharing practices (e.g. the return of raw data)?'”

e The use of genomic data in research?8210

e Data storage and data security standards?*27?

e Deciding on the model of informed consent?'®

e The development of educational materials for both parents and the wider publicé*7727%

e Establishing reliable and feasible follow-up systems /¢

e The increase in workload of the professionals responsible for rolling the programme out.™°

It has been suggested that arranging targeted stakeholder involvement sessions is particularly
important for groups at higher risk of false positive screens, as well as those who have traditionally had
less trust towards existing newborn screening programmes.”?

Community involvement can take various forms, although examples in the literature often involve the
creation of a board or panel comprising members of the public.?'%?% For example, Genomics England
uses a panel of people from various backgrounds who have contributed data to Genomics England
research and who advise on aspects of programme design and sit on programme committees.?*
Other examples include the Community Research Board (CRB), which is a long-term initiative
developed to support paediatric genomic screening and research in North Carolina, with a specific aim
of increasing ethnic and racial diversity amongst research participants.?'? In its early stages, the CRB
included a focus on trust building and bidirectional capacity development that covered foundational
concepts and identified issues of importance to participants in order to support researchers and
community members with effective engagement.?'> Community engagement can also entail building
community networks with a focus on community empowerment, as is the case with the Genetic
Alliance.?® Through their work using genetic sequencing to identify rare diseases in low- and middle-
income countries, the Genetic Alliance aims to empower communities by providing an ownership
stake in the company running the biobank. Every person who contributes data will be given shares in
the company, thereby giving them control over how their data are used.?*

4.2 Equity in representation, access and use for the Newborn Genomes
Programme

4.2.1. Discrimination, and equity in representation, access and use

Health inequities

Health inequities are avoidable differences in health experiences and outcomes between population
groups.?® They may be caused by factors such as differences in social and economic conditions, and
are associated with individual-level characteristics such as ethnicity and gender.?

Discrimination

Discrimination within genomic screening and research programmes relates to the possibility that
biases in the research and healthcare settings of the intervention will exacerbate existing health
disparities of patients who are socially and economically disadvantaged.#¢>26364165 For example,
unequal health outcomes by ethnicity in health systems, including in the United Kingdom, are well
documented, and evidence suggests that structural, institutional and interpersonal racism contribute
to the issue.'?
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Specific experiences of interpersonal, structural and institutional racism in the NHS include lack of
access to interpretation services, poor quality or discriminatory treatment by healthcare professionals,
failure to collect adequate ethnicity data in order to provide effective monitoring, and avoidance of
help-seeking due to fear of racist treatment.'?? To the extent that the NGP relies on existing NHS
infrastructure or workforce, for example in recruitment or interpretation of results, it risks reproducing
previously documented discriminatory experiences.

Discrimination can also stem from future re-analysis of data and disclosure, 348295 although this is
highly dependent on who stores the data, how, and who comes into possession of the data later —
parents, the state, various institutions, insurance companies, employers, etc.’?*¢ Potential
discrimination related to the reidentification and disclosure of genomic data includes insurance
discrimination, °%:1%6:2052350.2% restricted access to education or employment, '"¢2%5 social stigmatisation,
167,250,256 and culturally specific consequences such as potential negative impact on family social
standing and marriage prospects.??167105.137.227

Equity in representation

Groups noted to be at higher risk of exclusion from genomics research are those of non-white
backgrounds, %1% people with intellectual disabilities who might have difficulties with informed
consent, '3 people with a family history of mental health issues, ' groups with higher levels of distrust
towards healthcare institutions,* people with low genomic and health literacy,* socio-economically
disadvantaged groups and those living in low socio-economic areas,*?%'%¢ and (in English-speaking
systems) non-native English speakers.?” The literature highlighted the underrepresentation of ethnic
minority groups in genomic databases as being a particular challenge for equitable
representation.’®>??? One article defined criteria for equitable representation as including whether the
samples in genomic biobanks are representative of the population by race, ethnicity, gender and
disease risk, with sufficient numbers of ethnic minorities in the sample to conduct subgroup analyses.®
There is evidence that people from ethnic minority groups are less likely to participate in genomic
research, resulting in unrepresentative repositories.'®>'3:27 There is specific evidence from the UK’s
100,000 Genomes Project that Black Caribbean and Black African people are hesitant to contribute to
genetic research due to historical experiences of racism.'%'2? The long-standing issue of
underrepresentation of ethnic minority groups in genomic medicine creates inequalities in the utility of
genomic medicine for these groups because the poor ethnic diversity in existing databases results in
treatments and knowledge that are unrepresentative and limited.20.87.105.122.140,165,186,222p

Equity of access and use

Universal access to genomic screening does not equate to equity of access and use. Potential
inequities arise from unequal resources to manage follow-up care and decision making associated with
genomic screening outcomes. This includes costs of participating in newborn screening programmes,
such as transportation costs and the time taken to attend information sessions with healthcare
professionals,’” and the capacity and social capital to follow up on genetic results with additional
screening and treatments. These factors are likely to map onto existing health disparities.**?? Hybrid
clinical-research programmes also have the potential to contribute to inequities in outcomes if uptake
is greater amongst populations with already higher quality health outcomes.?®

4.2.2. Implications of equity for genomic hybrid clinical-research programmes
Considerations of discrimination, representation and equity within hybrid clinical-research
programmes, population screening programmes or genomics research tend to draw on ideas from
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public health ethics frameworks that include social justice, solidarity, cultural health capital and trust.
These concepts situate individuals within their communities, emphasising the relational nature of rights
and clinical-research interactions, and ask researchers to consider about whom and for what purpose
they are collecting data.'46:46:99.136,140,156

Representation

Much of the literature on ethical issues related to representation within genomic research focuses on
ethnic minority groups,'0>137:185227.229 although some articles consider representation of other groups
such as those with intellectual disabilities.” The lack of representation of ethnic minority groups in
genomic research to date raises issues related to people’s trust in healthcare systems and willingness
to support hybrid clinical-research initiatives. Trust in research is closely linked with people’s
experiences of clinical care, and studies suggest that decisions to participate in research are closely
linked with people’s experiences in the health system.¥® When the health system is perceived as
untrustworthy due to persistent racial or ethnic inequities, ethnic minority groups are less likely to
participate in research. Historical examples of racism in research can also influence the perceived
trustworthiness of genomics research, with, for example, members of ethnic minority groups in the
United States citing the Tuskegee Syphilis Study and the treatment of Henrietta Lacks as a reason for
lower trust in research.'® The underrepresentation of ethnic minorities in genomic databases
reinforces existing inequities, contributing to distrust amongst ethnic minority groups and further
disincentivising research participation. In the case of long-term research programmes, where data
storage, research and its benefits occur over many years, the need for research institutions to be
viewed as trustworthy is argued to be even greater than with shorter-term research.™’

However, trust in this context should not simply be considered at the individual level. When making
decisions about whether to participate in research, members of ethnic minority groups are likely to
consider benefits and harms to their community in addition to potential individual benefits or harm.?%
For hybrid clinical-research programmes, a community-centred approach would suggest the need to
first recognise whether and how structural inequalities might limit the ability of some communities to
benefit from research, and the potential for group harm if the data were to be used against them.?’4
For example, Lee (2021) cites the continued misuse of genetic data, including by White nationalists
using genetic ancestry data to make claims of racial superiority, as a group harm. Other authors
highlight the risk of group harm if people associate research findings with negative group stereotypes
(e.g. higher rates of mental health disorders).™’” Lee suggests that new approaches to consent, which
recognise the potential for research on groups to harm individuals and groups, might be needed for
genomics research.®

When considering other underrepresented groups, people with mental disorders or intellectual
disabilities may be excluded from genomic research through the application of the safeguarding ethos
embedded in some informed consent approaches.’ This safeguarding ethos adopts the premise that
individuals must demonstrate decisional capacity in order to give informed consent to participate in
research. According to Kong et al. (2020), tests of decisional capacity as a pre-condition for genomic
research participation ignore the ethical principle of autonomy that allows individuals to make
decisions about their own healthcare, even at some risk to themselves. Kong et al (2020) argue instead
for adopting a human rights perspective on disability, which suggests that physical or mental
disabilities require positive accommodation from institutions to support people to participate fully,
rather than excluding people or asking them to change. A human rights perspective also recognises
that appropriate support facilitates autonomy and capacity, empowering people to make decisions
and act for themselves.
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For a hybrid clinical-research programme, adopting a human rights framework on disability would
mean considering approaches to consent that support people in their decision making and facilitate
their participation in genomic research.'* Supported decision making provides people with tools,
opportunities for dialogue or education, or other forms of support to help them express their views.#°
From an ethical perspective, supported decision making incorporates the principle of relational
autonomy, which recognises that people make decisions as actors embedded in social-relational
contexts. ¥

Equity of access and use

Related to the issue of representation are concerns about equity of access. Genomic data and the
benefits it brings are currently limited to a subset of the population. Universal screening programmes,
have the potential to bring more equitable access to the benefits of genomic data.®?® However,
universal access to genomic screening does not equate to universal access to the benefits of genomics
research. Potential inequities arise from unequal resources to manage follow-up care and decision
making associated with genomic screening outcomes.

One framework for understanding inequities in access and use is cultural health capital. Cultural health
capital is a framework for understanding how people’s cognitive, behavioural, social and cultural
resources are leveraged within healthcare contexts.?* It argues that these resources are context
specific, in that what will benefit a patient will vary across social and organisational settings and
historical periods. The concept is rooted in a hierarchical worldview that presumes unequal power
between social groups within societies, with cultural health capital one avenue through which the
social hierarchy is maintained. This occurs because there are systematic inequalities in the processes of
acquiring and using cultural health capital that mirror existing social inequalities, and the healthcare
system itself is argued to be shaped by dominant group interests in such a way as to value the cultural
health capital resources of already privileged groups.?*> Cultural health capital provides an important
lens for understanding disparities in health status and care; however, it has been criticised for focusing
excessively on individual and group deficits and giving insufficient weight to individual preference and
autonomy, as discussed at the March 2022 expert consultation workshop.

Cultural health capital suggests that universal access is not necessarily equitable. Many individual
rights (e.g. the right not to know, autonomy) are not universally accessible, but context dependent. !
They will be exercised differentially by different patient groups dependent on their available cultural
health resources. For example, those with lower cultural capital may be less likely to resist normative
pressures to consent, or less likely to assert a right to receive (or not) information on unintentional
findings. A cultural health capital approach would suggest that the social-relational nature of research
and clinical encounters needs to be considered when designing consent and communication
processes.

Inequities also exist in people’s resources to manage life-long or rare conditions once identified
through screening.’? This is true even in systems with publicly funded healthcare such as the

United Kingdom because of the non-clinical burdens of care, including costs associated with travel to
medical appointments, time off from work for caring responsibilities, or the cost of special diets that
may not be covered by health systems.'?622* Research suggests that some people may decline to
receive results from genetic testing when they do not think they will have access to the necessary
resources for follow-up care.??? As some authors have argued, equitable programme delivery will pose

info@genomicsengland.co.uk | www.genomicsengland.co.uk

40


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

an additional challenge for the NHS, which will have to roll out the intervention across NHS trusts,
which vary with regards to funding and resourcing capabilities.>*14

4.2.3. Overcoming inequities and discrimination

How can ethical values and frameworks help overcome the challenges of representation and equity?
When considering issues of representation and equity, the first ethical question raised by the literature
is whether people, or groups of people, have a duty to participate in genomic research, and the
implications of this for research programme recruitment and engagement strategies. On the one hand,
research programmes could be argued to have an ethical duty to increase the participation of
underrepresented groups in genomic research to improve the utility of these data for everyone,
including underrepresented groups,® and to avoid exacerbating existing disparities.?® On the other
hand, why should people from underrepresented groups participate in genomic research, particularly
if it means being exposed to potential risks before an intervention is available for the rest of the
population?

The ethical principles of solidarity and justice consider whether members of underrepresented groups
have a duty or responsibility to contribute to genomic research. A justice approach posits that those
who benefit from a collective good, such as knowledge or treatments derived from research, should
share in the burdens by contributing to research.” In this formulation, there is a “free-rider” problem
when some members of society do not contribute to the creation or maintenance of the collective
good. Similarly, the idea of solidarity has been used to argue that there is a social duty to support the
health-based common good through participation in genomics research — a duty based on the social
contract that exists in societies with publicly funded health systems.® ' Appeals to the common good
are seen in recruitment materials for genomic research programmes, such as the All of Us programme
in the United States, which aims to sequence one million genomes and is making a concerted effort to
increase the diversity of its sample.'®

Set against this is the argument that the distribution of benefits in healthcare systems is historically
unequal, and therefore collective goods are unequally distributed. This means that ethical approaches
assuming a common duty to contribute to research, but that fail to recognise the uneven distribution
of benefits, are inaccurately accounting for risks and benefits when considering the participation of
ethnic minority groups and other vulnerable populations.’> Furthermore, the ethical concept of
solidarity includes a reciprocal obligation for health system actors to “stand beside” ethnic minority
groups and other vulnerable populations by affirmatively addressing existing health inequities.8>18
This suggests that genomic medicine must demonstrate how participation in research will lead to more
just outcomes for disadvantaged groups, and includes a duty for research programmes to act
affirmatively to mitigate health inequities.'* Therefore, a solidarity approach would suggest that unless
and until meaningful action to address health inequities is taken, there is no duty for members of
disadvantaged groups to participate in genomics research.

Communitarian ethics can be helpful for thinking about the participation of ethnic minority groups and
people with disabilities in genomic research. Communitarian ethics sees individuals as embedded
within social networks, where relationships with family, community and society are critical for the
development of autonomy.> A communitarian approach recognises that people do not make
decisions by themselves, but often in consultation with trusted friends, family and healthcare
professionals, all of whom could be considered to have a role in decision making.> This approach
would argue for consent and decision-making models that go beyond the individual, such as
supported decision-making approaches to consent (as discussed in Section 4.2.2)."3¢
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Lee (2021) argues that from a practical perspective, healthcare institutions can enhance the
participation of ethnic minority groups in research by becoming more trustworthy, as negative
experiences of healthcare provision colour perspectives on healthcare research. This means being
transparent with individuals and communities about the policies and practices that determine how
both clinical and research data are collected, used and stored.?¢'2418 The policies should be
developed with engagement and input from specific communities of interest by working with
community leaders and the general public.™#¢274

The LHS framework also suggests that overcoming historical distrust involves community engagement
focused on equity.?®¢¢ The authors suggest that health equity should be a core mission of an
organisation, demonstrated by it being a strategic priority embedded across all initiatives and with
sufficient supporting resources.? The authors also highlight the importance of setting up mechanisms
for getting feedback from the community about the process of engagement, although do not specify
what these mechanisms should be.?®

Recruitment and consent models may also be employed to enhance the recruitment of
underrepresented communities. For example, targeted approaches that take a dual approach to
recruitment by embedding focussed work with minority populations alongside a general population
approach have been shown to be effective at reducing disparities in the uptake of childhood
vaccines.?® Moving recruitment to more diverse settings where members of minority communities are
already engaged, such as primary care, can also increase recruitment and representation.®

Dynamic consent models (discussed in detail in Chapter 5) are suggested as another method of
addressing equity concerns in genomic research and potentially increasing the representation of
currently underrepresented groups.?'* Dynamic consent involves leveraging digital tools to allow
participants to access and review their consent choices throughout the duration of a research study,
and has the potential to allow participants to revisit consent decisions, make decisions about how their
data are used, and communicate with the research team.?'* Prictor et al (2018) argue that dynamic
consent provides several equity benefits, including accessibility options, real-time translation, the
ability to embed animations or other tools to support those with limited health literacy, and the ability
for people to view the consent at a time and place of their choosing so they can include others in their
consent decision if they choose. This could support, in a limited way, ideas of communitarian ethics
and relational autonomy by allowing potential participants flexibility in who they include in their
consent decision making. However, the authors note the potential for dynamic consent to create new
inequalities between those with access to digital resources and those without.?™*

How can ethical values and frameworks help overcome the challenges of equity of access and use?
As discussed, challenges around inequity in access and use stem from people’s differing resources to
benefit from and use the results of genomic research.?* They also result from racism and
discrimination in the healthcare system, which contribute to different care-seeking preferences and
behaviours.'? Different ethical frameworks attribute varying weights to these considerations and
suggest multiple approaches to addressing inequity in access and use.

A public health ethics framework would suggest a need to account for people’s differential resources
when designing hybrid clinical-research programmes. Newson (2021) highlights how the act of giving
parents (and potentially later their adult child) genomic information about their newborn creates new
responsibilities for them in having to understand, manage and make decisions based on that

information, and that this new responsibility may not be welcomed.'® She argues that this shifting of
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responsibility from health system actors to individuals reflects a shift towards greater individualism in
healthcare, where individuals are the “primary responsible actors for their own health and that of their
children” .8 This shift towards individualism ignores how broader, social factors such as socio-
economic, cultural and geographic factors affect people’s choices, preferences and capacities in
healthcare decisions. Furthermore, a public health ethical framework argues that any new hybrid
clinical-research programme should avoid creating new healthcare needs that cannot be supported,
thereby not exacerbating existing health inequities.'® This includes providing for any additional
workforce that might be needed to support parents with the new responsibilities shifted to them,
including understanding the results of genetic screening and managing follow-up care.

Solidarity and social justice approaches would suggest that health system actors have a duty to use
resources to take meaningful steps to address existing health inequities before or in addition to
introducing new technologies.'"'% This is taken further by the ethical framework for the LHS, which is
underpinned by solidarity and reciprocity. It requires prior determination of whether a hybrid clinical-
research initiative will reinforce or ameliorate existing unjust inequalities, with steps taken to minimise
or remove inequalities in healthcare.

However, just as a solidarity approach places an ethical obligation to address inequities, a human
rights approach sees potential harm in not introducing new health technologies. This “right to benefit
from science”#* is similar to a social contract approach in that it argues that members of societies have
the right to share in its advances and that governments have an obligation to ensure that the benefits
of science are well distributed. To withhold these benefits until all health inequalities are resolved (the
most extreme interpretation of the solidarity approach) would in practical terms mean never
introducing the technology at all, as discussed at the March 2022 expert consultation workshop.
Despite the apparent tension between the two approaches, they both recognise the need for a
pragmatic approach to the equitable use of and benefits from new technologies.

From a practical perspective, the literature suggests that community engagement can help ensure
equity of access and use.?®8814 | onger-term community partnerships can support equity in policies,
interventions and services resulting from the use of genomic data.® As with community engagement
to enhance participation, community engagement in this context could be focused on understanding
the needs of the target community to support equitable access and use. Similarly, given the potential
for genomic health literacy to affect decision making, access and use, genomic education as discussed
in Section 4.1 provides a potential way to reduce inequities in access and use.

4.3. Implications for the Newborn Genomes Programme
4.3.1. Summary

Acceptability, trust and trustworthiness

Public acceptability, trust and trustworthiness are interrelated yet distinct concepts. The public
acceptability of genomic research and screening is influenced by an endeavour’s trustworthiness, or its
honesty, competence and reliability; however, trustworthiness alone is insufficient to generate public
trust. To engender public trust, genomic research endeavours need to engage in practices that clearly
communicate their trustworthiness. These practices can include transparency, communication supported by
genomic health education, and community and stakeholder involvement. Public trust and acceptability are
essential for the success of genomic screening and research programmes. Trust underlies people’s
decisions to participate in screening and research, and is especially important given the highly personal
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nature of genomic data and the wide scope of activities that clinical-research hybrid programmes engage
in.

The literature suggests several approaches for engendering trust. Transparency through information
sharing is frequently highlighted as a key method for facilitating trust. This approach often relies on
informed consent processes to convey information. However, it has been critiqued for not
distinguishing between making information available and actual communication. For the latter,
information must be accessible and understandable to those who need it. For actual communication to
occur, approaches such as genomic health education of the public, patients and healthcare
professionals may be needed. This education can happen through a variety of avenues, such as formal
educational programmes, workshops, clinical interactions or the informed consent process.
Community and stakeholder involvement can help to build trust and public acceptability, assist with
understanding public perspectives on ethical questions such as what information should be returned
to parents, and contribute to genomic health education efforts. Community involvement can take
various forms, although examples in the literature often involve the creation of a board or panel
comprising members of the public. Whatever form it takes, the engagement should strive to be
meaningful and bidirectional, and to empower the community to contribute to decision making in the
research or screening programme.

Equity in representation, access and use

Equity concerns in genomic screening and research relate to the potential for discrimination, and
inequities in representation, access and use. Discrimination within genomic screening and research
programmes relates to the possibility that biases in the research and healthcare settings of the
intervention will exacerbate existing health disparities, or the potential for participants to face direct
discrimination stemming from the future re-analysis of data and disclosure (e.g. restricted access to
education or employment). The unequal representation of population groups within genomic datasets,
including ethnic minority groups, creates inequalities in the utility of genomic medicine for these
groups because the poor ethnic diversity in existing databases results in unrepresentative and limited
treatment and knowledge. There is also evidence of inequitable access to and use of genomic
research, with potential inequities arising from unequal resources to manage follow-up care and
decision making associated with genomic screening outcomes.

The lack of representation of ethnic minority groups in genomic research to date raises issues related
to people’s trust in healthcare systems and their prior experiences of care. Evidence suggests that
persistent racial and ethnic inequalities and past experiences of racism contribute to lower levels of
participation by some ethnic minority communities in genomic research. Ethical frameworks are
divided about whether ethnic minority communities have a duty to participate in genomic research
based on the idea that everyone should contribute to the collective good, or whether given the
unequal distribution of benefits in society and persistent ethnic inequalities there is instead an
obligation for genomic medicine to address inequities first. This debate is further complicated by the
ethical imperative to make datasets representative to avoid exacerbating existing inequities and
creating potential further disincentive to participate.

Inequities in access and use are rooted in people’s differential capacities and resources. Ethical
frameworks situate people within their social and relational contexts, recognising the importance of
social, cultural, economic, geographic, historic and other factors in shaping people’s experiences with
health and research systems. They argue that individual-oriented versions of ethical principles ignore
these important contextual factors that contribute to differential and inequitable outcomes.
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While noting that some health inequities will be outside the control of a single genomic screening or
research programme to address, the literature offers potential ways to reduce inequities in
representation, access and use. Most frequently, and to address all of these issues, authors suggest
engaging with communities to understand their needs and concerns. Genomic education or other
capacity building efforts might also encourage participation and equitable access and use, as could
providing sufficient workforce to support participants with decision making and follow-up care. Tools
such as dynamic consent processes may also help overcome barriers to participation by allowing for
the incorporation of accessibility support (e.g. translations, health literacy education).

4.3.2. Examples from other projects
The following are examples of specific projects from this chapter that relate to community
engagement:

e Asnoted in Section 4.1.3, Genomics England uses a panel of people from various backgrounds
who have contributed data to Genomics England research and who advise on aspects of
programme design and sit on programme committees.?*

e The Community Research Board (CRB) is a long-term initiative developed to support paediatric
genomic screening and research in North Carolina, with a specific aim of increasing ethnic and
racial diversity amongst research participants.?'? In its early stages, the CRB included a focus on
trust building and bidirectional capacity development that covered foundational concepts and
identified issues of importance to participants in order to support researchers and community
members with effective engagement.?'?

e Community engagement can also entail building community networks with a focus on
community empowerment, as is the case with the Genetic Alliance.?*® Through their work using
genetic sequencing to identify rare diseases in low- and middle-income countries, the Genetic
Alliance aims to empower communities through giving them an ownership stake in the
company running the biobank. Every person who contributes data will be given shares in the
company, thereby giving them control over how their data are used.?®

4.3.3. Key areas for further research and consultation

In contrast to the factors discussed in Chapter 3, direct contextual factors can potentially be influenced
by how a programme is designed and implemented. Based on the literature, there are several areas
that are important to consider as part of the NGP, but may require further research and/or
consultation:

¢ Community engagement is frequently suggested as a key method of engendering trust with
the public in general, and with marginalised and underrepresented communities specifically;
however, there are few examples in the literature of what this looks like in practice for genomic
research. Furthermore, the persistent underrepresentation of ethnic minority groups in
biorepositories suggests that issues of trust and access have yet to be overcome. Further
research or consultation is needed on how to meaningfully engage with communities and on
what “successful” community engagement in a genomic research context looks like will
strengthen NGP design and implementation.

e Relatedly, the literature reviewed did not address how to balance different and potentially
competing views from different stakeholder groups. If a broad range of stakeholders is
consulted, as much of the literature suggests, it is possible that tensions will arise over
suggested courses of action. Further research into how best to manage these tensions could
facilitate more effective stakeholder engagement.
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Further research could also explore public perceptions of public- and government-backed
genomic research endeavours, and how these impact perceptions of trustworthiness. Large-
scale public—private partnerships during the response to the Covid-19 pandemic, and the
various messaging around and coverage of these efforts, may have shifted public attitudes
towards government or commercial involvement in research.

Transparency is seen as a key method of demonstrating trustworthiness; however, when
research is uncertain, people may perceive it as less trustworthy.*® This presents challenges for
researchers working in areas of rapid change or uncertainty about how to achieve transparency
in a manner that demonstrates trustworthiness, rather than undermining transparency by
contributing to confusion and uncertainty. Further research or consultation is needed on this
topic.

The relationship between genomic health literacy and decision making and the potential for
education to increase the participation of ethnic minority groups could also be usefully
explored further. Although current research suggests a relationship between genomic health
literacy and decisions to participate in research, it is not clear how this intersects with social
and relational factors such as community preferences, or cultural or political beliefs. For
example, people may choose to prioritise community concerns or cultural or political beliefs
over clinical decision-making strategies. As the programme explores the role of individual
autonomy in decision making, it could also investigate both the value and limits of genomics
education in supporting this autonomy.
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5. Consent and decision making

Chapter summary points:

e Both clinical care and research rely on parents/carers to provide proxy consent on behalf of
their child. This means a decision must be made on how to balance the autonomy of the child
with that of the parent/carer. A pragmatic approach could be taken whereby proxy consent is
sought (and results shared) for screening childhood-onset, actionable conditions. However, this
issue becomes more complex when considering whether proxy consent is appropriate for the
long-term use of the child’s data for research that does not have a clear, direct benefit to the
child. There is also a related issue of children developing the ability to consent over time and
proxy consent no longer being applicable.

e Genetic information has a relational component, which means that it also contains data relating
to family members. This creates a question about whether there is a duty to warn family
members about a higher risk of a condition and leads to the notion of relational autonomy. In
the case of a newborn genomic screening programme, a relational autonomy approach would
involve discussions with healthcare professionals and wider family members about preferences
and potential implications of consenting to newborn screening. Throughout this process, it
would be vital to place the best interests of the newborn at the centre of decision making, and
any preferences and opinions of others should not be a key decision-making factor.

¢ Children usually develop the ability to be involved in decision making over time, reducing the
importance of parental/carer autonomy as they age. Long-term research, such as biobanking,
creates questions about when children should be brought into the decision-making process,
and if and when consent should be sought from children later in life.

e There are three different approaches to seeking consent: informed consent (opt-in), presumed
consent (opt-out) and tiered consent (consenting to separate aspects of data usage differently).
The choice of which to use depends on what the data are being used for, and each has
advantages and disadvantages.

e There is concern that parents/carers are not able to make a truly “informed” decisions or
provide consent given the many implications of genomic testing/screening, and the ability to
provide consent is likely to be subjective. This may mean that there is not a one-size-fits all
approach to seeking consent. While the consent process can be tailored to individual
participants, this would be challenging for large-scale research initiatives such as a national
biobank.

e The timing of consent is important when obtaining proxy consent for newborns. Seeking
consent soon after birth is unlikely to be the optimal approach as parents/carers will be
stressed. It may be preferable to provide information during pregnancy, followed by brief
reminders of the information soon after birth (depending on the type of DNA sample used).

e Ideally, proxy consent will come from both parents/carers, although this is not possible in all
situations and so consent from one parent/carer can be deemed sufficient. If there is
disagreement between parents/carers, a consensus should try to be reached; however, if this is
not possible, screening may not be able to proceed, or may need to be postponed.
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This chapter discusses the concepts of consent and decision making as they relate to newborn WGS
for research and/or clinical use, and reflects on the implications and consideration points specifically
related to the NGP. The aim of this chapter is to outline the different types and models of consent
discussed in the literature that could be used for the NGP; it does not recommend a specific approach
or discuss which are or are not feasible. While it is recognised that not all models would fit the NGP, all
options are included here for completeness.

Consent is the act of providing permission or agreement for something to happen. Usually, a person
provides consent to participate in research themselves. However, in the context of newborn research
(including screening), parents/carers agree to participate on behalf of their child (termed proxy
consent). While the act of giving proxy consent may seem straightforward, a multitude of ethical issues
arise when applied to newborn WGS, particularly if data are stored long term for research or clinical
purposes. The three main ethical issues are:

1. Parents/carers are providing consent on behalf of their newborns, whose views cannot be
known until later in life.

2. Genetic information is not only associated with the newborn, but also their family.

3. If newborn data are retained for long-term research use, their consent may need to be sought
in future.

Many different ways of seeking consent have been proposed to address these issues: informed,
presumed and tiered consent (each with advantages and disadvantages). Seeking consent with respect
to genomics and research is likely to be difficult due to the open-ended nature of research. Genomics
research in particular poses challenges due to evolving knowledge. There are also challenges in
identifying causal links between genetic variants and health outcomes, which can make it difficult to
accurately inform participants of the risk to their health. These challenges are discussed in more detail
below, as well as different consent approaches that have been suggested as ways to address them.

5.1 Reliance on proxy consent from parents/carers on behalf of newborns
As newborns are unable to consent to their genetic data being used for research purposes, there has
to be a reliance on parents/carers to provide proxy consent on behalf of that child.¢~7121.162:222,249,255
This requires parents/carers to decide what is in the best interests of their child,’®'8? and highlights
issues around autonomy and the extent to which parents/carers have decision-making abilities over
their child’s life.”™' This must balance child and parental (or carer) autonomy, as well as individual
autonomy and public health benefit. Each of these aspects will be discussed here.

5.1.1. Autonomy of the child
Discussions around autonomy of the child with regards to genetic screening focus on two key points:
1) consent to participate in the screening study; and 2) if and when to disclose results to the child.

Consent to participate in a genetic screening study

At the heart of any action taken regarding the health of a child should respect for the child and their
Choice, and uph0|dlng up their rlght to an Open fUtUre.13’15’19’30’32’38’52’55’59’66’71’121’145’156’181’182’194’261’265
However, the nature of newborn screening means that the individual (the newborn) cannot share their
views and their choices cannot be respected, with the child reliant on parents or carers to determine
this. There are multiple ethical angles that can be taken to support child autonomy, such as the best
interests of the child and preventing harm.2¢®
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A key consideration in the approach to take regarding child autonomy for any newborn WGS research
or clinical programme is the long-term use of the child’s genetic data. Proxy consent is acceptable for
delivering clinical care. However, there is less consensus regarding whether parents/carers should be
able to consent for their child’s data to be used for long-term research (see next section), and at what
point as the child ages that proxy consent becomes no longer acceptable (see Section 5.3).

Consent for disclosure of results

Some argue that newborns are entitled to an open future by not being informed of any risk of
developing genetic conditions later in life until they are mature enough to decide for themselves if this
is something they want to know (the right not to know).181:222:227.249.273 Knowing the child’s level of
genetic risk can lead to psychosocial impacts (see Section 6.3.2) and limits the possibility of future
autonomous decisions for the child.®”.181:227.273 |n the case of newborn screening, one argument could
be that parents/carers are well placed to make decisions that align with the best interests of their child
if they are given the appropriate tools to make an autonomous decision (a liberty focused approach).
At the other end of the spectrum, others argue for the right of the child to know their genetic results,
noting that the child’s autonomy cannot be upheld without full disclosure of results.®” However, as the
NGP will be focused on reporting the risk of childhood onset conditions, this issue is less relevant as
the condition would develop early on in life. This is an issue that would need further consideration
should adult-onset conditions be included in the NGP.

5.1.2. Parental autonomy

Parental autonomy is the right of parents to have decisions they make about their own child respected
(the same can be applied to carers with legal guardianships over a child).>19:59.66.71.101,186,265.268 Those
discussing parental autonomy raise a range of different viewpoints on its importance in the context of
proxy consent, from almost complete reliance on parental autonomy?3870.9697.101.119.147.268 15 3 greater
focus on the autonomy of the child over the parents/carers.'0"52

The argument for giving greater weight to parental autonomy centres around the reasoning that a key
part of being a parent/carer is making decisions on behalf of your child. This is something
parents/carers do every day based on their own values and what they think is in the best interest of
their child.38.70,96.97.101.119.147.268 \Whjle a child may ultimately grow up to disagree with their
parents'/carers’ decisions, this is something that can occur as part of childhood and is not specific to
research or medicine.?®'%" Some go so far as to argue that parents’/carers’ wishes for their child should
only be overridden if they are likely to place the child in significant harm.2

Others take a more pragmatic approach, recognising that allowing proxy consent may not necessarily
adhere to the principle of best interests for the child, but is allowable where there is minimal risk and
at least some benefit to the child.??7.19" Here, it is recognised that parental autonomy should
completely overrule individual child autonomy, while acknowledging that children have a right to
appropriate guidance from their parents/carers, as long as it is in the child’s best interests.™%¢ It would
then be assumed that there are some (albeit a small number of) situations whereby parents/carers are
not allowed to make a decision not considered in the best interests of their child.'®" In the case of
newborn screening, this argument could be interpreted as parents/carers being unable to decline
clinical screening for childhood-onset, actionable conditions as the principle of best interest overrides
parental autonomy.”"%597:273 However, for the NGP, this is somewhat more complex, as it is currently a
research study and also incorporates aspects of long-term biobanking, which means there is no direct,
immediate benefit to the child. The ability to decline participating should therefore not be withheld
from parents/carers (see below).

At the other end of the spectrum is the argument that proxy consent on behalf of children should not
happen in any circumstance. Some argue that parental decision making could make the child more
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vulnerable in terms of their future autonomy than if they were to make their own decisions as adults.'?
Others argue that in the context of research that does not directly benefit the child, and thus cannot
be in their best interests, proxy decision makers cannot consent on their behalf.’®" This is a somewhat
extreme view, however, and taking this stance would prevent research into newborn health, leading
this group to be underserved in terms of medical treatment and create inequalities that would be
unacceptable in a socialised medical system.

A somewhat separate but important issue to consider relates to donor-conceived babies and adopted
children, and where parental autonomy lies in this regard. For donor-conceived babies, sperm and egg
donors have no legal rights over the child,'®'8” and cannot have a say in whether or not the child
undergoes genetic screening. Regarding adoption, the biological parents of an adopted child forfeit
their parental responsibility.?'82 However, care needs to be taken here as parental responsibility is not
passed onto adoptive parents immediately, and may take place after the decision about whether to
participate in genetic screening needs to take place.

5.1.3. Balancing child and parental autonomy

Balancing the autonomy of the child with that of the parent/carer is not straightforward in the case of
newborn screening.'?4>¢.152 |n part, it depends on what type of genetic information is disclosed (e.g.
childhood or adult onset conditions, actionable or non-actionable conditions).>?'5? There is also a
recognition that children obtain the ability to consent for themselves over time, as discussed in further
detail in Section 5.3.

Healthcare professionals have a role to play in supporting the balance of child and parental autonomy.
The right not to know and the child’s individual autonomy should not automatically override
professional responsibility if the child’s health is at risk.’'"¢ The healthcare professional can help
support a decision to be made that is in the best interests of the child and upholds the right to an
open future, while also supporting the parents/carers to make the best decisions on behalf of their
child and themselves.>

While the literature does not come to a final conclusion on how much reliance to place on newborn
autonomy over parental autonomy, it does seem to be generally accepted that parents/carers can
provide proxy consent for their children for clinical care and where there is benefit for the child (or, at
least, limited harm for the child). Where the balance of individuals’ and parents'/carers’ autonomy
becomes more difficult is when adult-onset and/or non-actionable conditions are being screened for,
partly because these can apply to other family members (see Section 5.2) and there are limited actions
that can be taken to improve the child’s health or minimise risk. Another key issue is the use of data for
(long-term) research purposes such as a biobank, where the use of proxy consent needs further
consideration as the child is not necessarily benefitting directly from any research, which is longitudinal
in nature. Different approaches to seeking consent are presented in Section 5.4.

5.1.4. Individual autonomy versus a public health approach

While this section has focused on the balance between newborns and parental autonomy, there is
another overarching debate related to autonomy which considers the balance between individual
autonomy (which in this case could be the newborn or parents/carers) and a wider public
health/societal benefit perspective of conducting research.

In the case of newborn screening and research, some argue that children have a duty to contribute to
the social good (in the form of better understanding of genetic conditions), and thus a readiness to
participate should not be undermined by overstressing the importance of individual

info@genomicsengland.co.uk | www.genomicsengland.co.uk

50


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

autonomy.389>147.268 Focusing on public health interests also allows for a discussion of important values
such as justice, equity, solidarity and reciprocity.>>'* Others claim that children do not have social
obligations and should not be exposed to research risks for the benefit of others.'#2¢8 However, this
could be interpreted as no research should be conducted on children, which is not feasible in reality
and would lead to health inequalities for children.

The balance of individual autonomy and public health benefit may differ depending on the type of
activity within a hybrid clinical-research programme. For clinical care, it makes sense to take an
individual autonomy approach, as understanding the health risk of a single individual will not influence
public health, although for genomic medicine there may be an impact beyond the individual, such as
family members. For research, the balance is shifted more towards the public health perspective as it is
being conducted to obtain knowledge about genetic conditions to improve the health of the public,
rather than providing benefit to the individual.

5.2 Genetic data also relates to other family members: relational autonomy
While genetic data are taken from one individual, the newborn, the data also have a familial aspect as
it contains information relating to the biological parents and other biological family members. This
means that there is a potential duty to warn relatives who may be at risk of developing certain health
conditions.'3.16:59.71.145,167,173,220.230,250.265 However, the implications of consenting to genetic screening or
research are often not discussed in consultation with other family members who may be impacted by
the results.>>173:22¢ Biological parents may also not want to know the implications of screening results
for themselves.?¥” This can be circumvented by only sharing results relating to childhood-onset,
actionable conditions, although there will inevitably be other implications for the family. For example,
findings may have implications for biological parents’ future reproductive decision making if variants
associated with childhood conditions are identified, or for biological family members who are carriers
of genetic variants.®® It is also worth noting that the type of information that parents (and other family
members) can access is influenced by national/international laws, which places restrictions on what
data family members can access. This report specifically focuses on the relational autonomy
perspective with regards to the familial impact of newborn screening.

5.2.1. Relational autonomy

Relational autonomy takes a holistic view of the individual. It focuses on how individuals relate to and
interact with other people in their lives, and how this influences their ability to understand and make
decisions about participating in genetic research.’?*?%* Relational approaches to consent allow
discussions with healthcare professionals and families on the implications of agreeing to newborn
screening research, and focus is on more than just the documentation of consent.*® It also allows
solidarity, engagement and social embeddedness to be upheld.'®’” Despite much discussion in the
literature on the principle of relational autonomy, this is not something that has translated into
research or clinical practice.>

However, taking a relational approach can focus too strongly on the preferences and opinions of family
members, leading to a risk of coercion (thus removing autonomous choice of the individual, or
parents/carers).>> Biological parents also have the right not to know genetic information about
themselves, which is difficult to achieve as they will receive the results. This connects the principles of
the parents’ right not to know with child’s right to an open future.’®2%5 Arguments are made that the
benefits to the child in knowing their genetic results should be prioritised over the biological parents’
desires not to know the results themselves, particularly in relation to childhood onset conditions.?”:'!
Thus, the newborn should be placed at the centre of decision making, and the decision about whether
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to participate in newborn screening should be made with the implications and preferences for others
in mind, but not as a key decision-making factor.>>167.230

An alternative approach for newborn screening could be to take a relational approach to autonomy
and confidentiality, in which the genetic results relevant to the family belong to the family as a whole.>®
This familial approach is rooted in the principle of beneficence to the family, fairness and reciprocity.®
While this approach seems to be acceptable to patients, it seems less favoured by clinicians, who have
concerns over confidentiality breaches and legal action.* A family member’s right not to know should
not override professional responsibility when the child’s health is at risk (or, indeed, the health of a
family member). The responsibility to make the final decision about sharing results with the family is
with the healthcare professional to determine if sharing results is in the best interest of child, supports
parental autonomy, and maintains the right to the child’s open future (see Section 5.1.3)."

5.2.2. Donor-conceived and adopted children

As mentioned in Section 5.1.2, there is a specific issue that needs to be considered in relation to
donor-conceived and adopted children, whereby the genetic information from the child also relates to
the donor or biological parent. However, in these situations there may not be contact between the
donor/biological parent and child for various reasons, and so they are unable to be informed about
genetics findings relevant to them. This was not an issue discussed explicitly in the reviewed literature.

5.3. Deciding if, how and at what point children should be brought into
discussions around the use of their genetic data

5.3.1. Whether children should be involved in decision making and asked to consent

While parents/carers provide proxy consent on behalf of their newborns to participate in research that
involves having their genetic data screened, children usually mature over time (and at varying rates),
and often gain the ability to be involved in decision making (and thus the importance of parental
autonomy reduces) before the age of legal maturity.2?:57.93:95-97.101,106,147,152,220.227,249,268 | J|timately,
children/young adults may disagree with their parents’/carers’ choice to have their genome screened
and/or their data stored in a repository.2?:30.95,97.101.152,194,201.268 This creates challenges in identifying
when children (once older) should be brought into the decision making process (if at all), and raises
questions about whether individuals can be asked to consent or offered the chance to withdraw from
research later in life (e.g. at reaching the age of maturity).48.163.219.249

Arguments have been made that individuals should assume decision-making rights once they reach
the age of maturity, and consent should be sought for the future use of data for research. This is
particularly relevant when proxy consent has been sought, and if there is greater than minimal risk
posed to the individual.??30:95-97.101,152,201,219,220,227,268 Thjs extends to renewing or withdrawing consent
for the storage and use of samples in repositories.?””101220.2¢ Consenting will enable respecting the
individual’s choice (and the individual will know this choice is valued by others) and autonomy, and
ensure that they haVe the rlght to an Open fUtUre.13’15’19’29’30’32’38’52’55’59’66’71’121’145’156’181’182’261’265 Should a
clinician favour the views of the parent/carer over the child when they reach age of maturity, this would
foreclose the individual’s right to an open future'?2?” and autonomy, and could be deemed unethical.
However, there is an open question about whether, once matured, individuals will still feel their choice
has value if a decision has been made on their behalf earlier in life. Box 5.1 below outlines one
example of how children can be involved in decision making over time.
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Box 5.1. Examples of involving children in decision making over time

The paediatric reporting of genomic results study aims to inform the debate around returning
genetic results about adult-onset conditions to children and parents. The study will use genome data
already collected via another health initiative. Informed consent will be sought from parents to reuse
the data, and children aged 7 to 17 will be able to provide assent. Once children reach age 18 they
will be able to take part in the informed consent process. In cases where a child is suspected of
having a higher risk of an adult-onset condition, but consent/assent is not given to participate in the
study, their genetic sample will be stored until the child reaches age 18, when re-consent will be
sought. In cases where a child is suspected of having a childhood-onset condition, but
consent/assent is not given to participate, further testing will be conducted to confirm the suspicion
and the results will be returned to the individuals without further data collection for the study.?*

There are resource issues associated with obtaining consent from children/young people, which can
be burdensome (for participants and researchers) and hamper research, depending on the type of
research the data are used for.7¢:97.106.145.201.268 There are also logistical challenges with seeking consent
due to keeping accurate contact details over prolonged periods of time. The use of stored data via
repositories often means no interaction with the individual, and so feasibility of being able to renew
consent is viewed as low.?7

Some argue that consent should be sought where practical, but that otherwise it is reasonable to
continue analysing the data, as long as contact is attempted should an important genomic result be
found.?? Similarly, others argue that consent at the age of maturity is not required unless later studies
require interactions with the future adult or there is greater than minimal risk.3°2¢8 However, if future
studies require continued access to medical records that are constantly being added to then this
argument does not hold. Others argue that individuals should at least be kept up to date with what
their data are being used for (e.g. which research studies).”® Alternatively, consent (of the child or
parents/carers) could only take place when there is a large divergence from the original
protocol.?®77.1%5 However, this raises issues if broad consent was sought in the first instance as the
child/parents/carers would not know what the original protocol entailed unless they were contacted
about that first.

5.3.2. Children mature at different rates

The variation in maturity rate is not currently reflected in laws or practice, where most often a single
threshold exists for when a child is and is not competent (e.g. 16 years old).” Some have proposed
using non-age based competence assessments to determine a child’s ability to be involved in decision
making, such as individual developmental level, health literacy, reasoning and understanding.?*2314/
However, should the NGP result in a national WGS programme for newborns, this would potentially be
burdensome to implement given the large numbers of participants.

5.3.3. Whether parents/carers opting-out should be a permanent decision

The issue of a permanent opting-out of newborn screening by parents/carers was only discussed by
one paper. This study treated the initial opt-out of newborn screening from parents/carers as a
permanent decision deemed acceptable as no harm was inflicted.?? However, it could also be argued
that opting-out of screening is not in the best interests of the child (and so the parental decision
should be overruled, see Section 5.1). If the data from newborn screening are stored long-term and
used for research or clinical care, it may not be reasonable that the opt-out decision made by
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parents/carers should remain in force for the child’s lifetime. The child may decide for themselves at a
later stage that this is something they would like to have been involved with and wish to opt-in.
Whether it is feasible for those eligible at birth to opt-in to a programme later in life will depend on
the specific objectives and design of an initiative.

5.3.4. Approaches to seeking consent and their benefits and drawbacks

There is not one, correct approach to seeking consent, and the choice of approach depends on what
the genetic data are used for (e.g. clinical versus research uses). Three main approaches to consent are
discussed in the literature and briefly outlined in Box 5.2. Examples of consent approaches taken in
studies reviewed are provided at the end of this chapter, and examples specific to newborn genetic
research are briefly reflected on in this section. There is also a key issue about whether parents/carers
are able to make a truly “informed” consent decision, which is discussed later in this section.

Box 5.2. Approaches to seeking consent

1. Informed consent approach:

e Can also be described as the voluntary or opt-in approach.

e The parents decide on behalf of their child if they want the child to participate in a research
study,’%? based on receiving information on the research and how their child’s data will be
used.

¢ Informed consent can take a broad approach (i.e. consenting to the use of data for
unspecified future research®®?") or apply only to specific uses.

2. Presumed consent approach:

e Can also be described as the opt-out approach®®70.79.112,162,222,255

e Here, itis assumed that consent is given, rather than asking for parents’ explicit informed
consent, but there is the option to opt-out if desired. This is a valid approach as long as
there is a clear benefit to the child and it is in the best interests of the child. Presumed
consent might be applied to some, but not all, aspects of the offer to parents >77079.162.164.222
It is most often used for low risk activities (e.g. voting registers and organ donation),?’ but is
increasingly being used for research — see examples later in this section.

e Alternatively, there can be deferred consent, in which consent is initially assumed and then
parents can provide full consent when they are in a position to fully understand the
information and make an informed decision.?®

e The use of opt-out consent in particular is influenced by whether the activity being
consented for is clinical or research. As clinical care is most often ensuring the health of the
individual and implemented across a larger population, opt-out consent may be more
acceptable than for (long-term) research use, where informed consent may be more
preferable in light of weighing the benefits for a smaller group of people. For genomics
research specifically, the large amount of data produced during screening, and the variety of
implications, means that opt-out or presumed consent approaches are often not accepted.*

3. Tiered consent approach:

e In this approach, parents can consent to separate aspects of data usage differently.

e For example, parents may be offered the opportunity to consent to screening to obtain
information about health conditions separate to the use of genetic information for future
research studies/long-term storage.'>16:38:52,59,112,141,162,255.256, 261 Alternatively, parents could be
offered the choice as to what type of research their child’s genetic data can be used for (e.g.
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academic and/or commercial research).>? In some cases, consent could be dynamic, with
participants able to change their consent preferences in real-time.?"

e Tiered consent can be implemented using a combination of informed and presumed
consent approaches. For example, an informed consent approach can be taken for the

screening aspect, and a presumed consent approach for the research and repository
aspeCt.16'45'52'59'112'162'176'200'249'255'256'261

Informed consent

Taking the informed consent approach to newborn screening and research supports the principles of
individual autonomy.'?3%" |t is often the preferred or gold standard approach for research and
newborn screening,?’? and has been noted as the preferred approach for healthcare professionals.>¢2%°
It may also be the preferred model for patients/the public, and therefore may support uptake of
newborn screening.!'210261.27% Informed consent is used extensively within research (see example
relating to genetic screening in the box 5.3 below).

Box 5.3. Example of using informed consent in practice

A study using genetic data collected for the Genomes for Kids study took a two-step approach to
consent. Trained nurses first provided information to parents about the study, and a second
appointment was held to seek informed consent.’”

Using informed consent links to trust and transparency, as providing sufficient information and
decision-making time can demonstrate to parents/carers the trustworthiness of the researchers and
healthcare system.?2¢26' However, providing enough information in an easy to understand format to
support parents/carers to make a truly “informed” decision is difficult (see Section 5.4), and can
actually result in the lower uptake of newborn screening (e.g. due to a lack of or misunderstanding
about the purpose of genetic screening).'?70.86.162,222

While informed consent can help to support autonomy, the conditions needed to preserve autonomy
are not always clear,'” and there is a need to balance autonomy with the public benefit that could be
provided by all newborns participating in a screening programme (should a programme have that
objective), and then creating a repository from these data for research use (see Section 5.1.4).7%> There
are also challenges because informed consent should ideally also cover future potential secondary
uses of data; however, new methods could emerge which could be difficult to foresee at the point at
which consent is sought.525>393101.123.155.219 Thys is an issue particularly relevant to genomics, where
knowledge is progressing rapidly. However, broad informed consent allows the use of data for
unspecified future research; this supports informed consent while optimising research practice, and
does not require multiple interactions between parents/carers and researchers.”" Informed consent is
also resource intensive (e.g. time taken to provide understandable information, following up with each
family to seek consent, following up with families if there are any errors in their consent forms).*!

Tiered consent

Some argue that current informed practice standards are inadequate, and a tiered consent approach
may be optimal. This approach allows individuals to manage their own preferences, and children can
consent/withdraw as they get older.”296.145,176,186,200.261,267.273 Some examples of where tiered consent
has been used in practice are in Box 5.4 below.
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Box 5.4. Examples of using tiered consent in practice

e The BabySeq project took a two stage approach to consent. Initial consent was sought from
parents to only provide results of childhood-onset conditions. However, as the sequencing
methods also identified a mutation related to breast cancer, parents were re-contacted and
asked for their consent to confirm whether they wanted to receive information about adult-onset
conditions.??®

e For current newborn bloodspot screening in England, information about screening is provided
to parents at or before antenatal appointments. Verbal consent is sought postnatally, and at this
point parents are also asked if they would like to be contacted in the future about research
linked to the screening programme. Parents are able to have some choice in which conditions
are screened for, being able to decline screening for sickle cell disease, cystic fibrosis and
congenital hypothyroidism individually.?'’

Dynamic consent is a form of tiered consent that allows participants to view and change their consent
preferences in real-time. It can provide participants with greater control over their preferences and can
support engagement between researchers and participants.'?®

A tiered approach to consent can help improve the uptake of newborn screening and does not seem
to impact participant understanding of what they are consenting to.?¢” Tiered consent also supports
parental autonomy, as any opt-in options will include greater detail on what parents/carers are
consenting to on behalf of their child, and could give parents/carers more control over what genetic
information to know about.”?162:2¢1

Tiered consent can also help balance the individual versus parental autonomy issue, as parents/carers
could, for example, consent for the health screening on behalf of their child, with consent to
participate in longitudinal research postponed until the child is old enough to consent for
themselves.?! Alternatively, participants could consent for each type of organisation that can use the
data for research (e.g. academic and/or commercial use). However, it may not always be simple to
distinguish the different tiers of consent — for example, what is considered academic and commercial
research is not always clear cut.>

Presumed consent

Those in favour of use of presumed consent/opt-out approaches highlight that it can be easier for
parents/carers than opting-in, thus motivating involvement in newborn screening.''? Parents/carers
may also prefer this approach as the knowledge and understanding they have is, in some cases,
deemed more valuable than being offered a choice about whether or not to participate.?>> Some
examples of where presumed consent has been used in practice are outlined in Box 5.5 below.

Box 5.5. Examples of using presumed consent in practice

e NHS Digital has recently introduced the national data opt-out. This process means that
patients need to opt-out if they do not want their confidential data used for research or
healthcare services planning.'®®

e The Icelandic Healthcare Database (a population biobank used for research and commercial
purposes) has an opt-out approach to consent. This approach was decided on after
extensive consultation with the public. Citizens were able to opt-out of the biobank using a
form available in all healthcare organisations. While this approach had public support, many
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experts argued against it on legal bases, stating that it did not meet ethical research
standards. Only 7% of citizens opted out."®*

e Vanderbilt University in the United States runs a DNA repository in which blood from all
Vanderbilt patients is collected if they have not opted-out — these genetic data are then
linked to electronic health records, de-identified and made available for future research.
Patients can opt-out of this process via the routine hospital consent forms. Fewer than 3% of
patients opted out.'*

The use of deferred consent specifically could be justified in cases where it is difficult to get
prospective consent from parents/carers, or parents/carers cannot receive or understand the
information at the time. This would uphold the principles of equity and justice by allowing all newborns
to be screened in the first instance.?® However, this argument is weaker when applied to newborn
screening as parents are very likely to have been in contact with the healthcare system at some point
during pregnancy.

Presumed consent approaches may also be favoured when taking a public health perspective over
individual autonomy, as some argue the use of genomic data should be permitted without explicit and
specific consent to maximise the benefit the data can provide for society (meaning society’s obligation
to promote child health supersedes parental autonomy to decline newborn screening).'®1212¢1 This
could present as, for example, biological samples from a biobank being exempt from needing parental
consent.?*? However, some argue that presuming consent for newborn screening creates a
paternalistic state, which takes away individual autonomy at the expense of protecting the health of
others through research.’®>2¢" Other arguments against presumed consent approaches suggest that it
is too simplistic.'¢?

5.3.5. Ensuring a truly informed decision

While healthcare providers and researchers can go through the appropriate informed consent
processes (e.g. offer information about the study and any risks, obtain completed consent forms), this
does not necessarily mean consent has been sought, or that an informed decision has been made. For
example, the individual may have received information about a study, but this does not necessarily
mean they are able to understand it. While this issue is discussed in many of the articles included in
this review, there is no clear definition of what constitutes a truly informed decision when it comes to
consent or a method for assessing whether a participant’s consent is indeed informed. It is likely that
what constitutes a truly informed decision will differ on both an individual basis and a contextual basis.
This section summarises the literature in this area, with the caveat that much of the literature assumes
that a consensus regarding what makes a truly informed decisions is yet to be achieved.

There are several factors that influence the ability to provide consent:

1. Having enough information at the appropriate health literacy level and in an optimal format
(i.e. comprehension).

2. Power dynamics (e.g. feeling unable to decline/opt-out).
3. Interaction and influence from social circles (e.g. family preferences or pressures).

4. Resources available to researchers to develop informed consent processes and
resources, 366990194
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In the context of a complex newborn screening and biobanking programme, parents/carers may not
be able to make a truly informed decision about the use of their child’s data without appropriate
support. For example, they may not realise they have a genuine choice about whether or not to
participate, may not remember they have been informed about it, or may not have a full
Understanding Of What they are Consenting to.é,‘l‘I,18,22,52,56,60,65,70,72,86,‘l12,123,148,162,178,189-
191,201,230,233,236,237,244,253.255.261 |nformed consent also raises questions about what should be discussed
during pre-test counselling.*?

While it may seem that providing more information can overcome the difficulties of seeking “genuine”
consent, allowing choices to be made using more complex information may undermine
comprehension and compromise informed decision making.>¢'2 This links to the issue of trust and
transparency (discussed in Section 2.1.3), as complex information may lead parents/carers to worry
that the decision they need to make is more difficult than it actually is.?*® In addition, parents/carers
may become suspicious of healthcare providers if they have not had the opportunity to review and
understand this type of complex information about a medical decision before, leading to mistrust.?>
This issue is influenced by whether the genetic data are used for clinical and/or research purposes, as
parents/carers may trust clinicians to have considered their best interest for getting clinical consent.
Research, on the other hand, places higher burden on parents/carers to understand complex issues,
and relationships may not be present with researchers to support trust.>?

The right not to know requires sufficient access and understanding of information about the
implications of a decision to participate and the interpersonal or societal authority to implement this
right — and not everyone has these resources (linking to the issue of equity discussed in Section
2.1.1)."8" Relatedly, concerns about being provided with genetic information may not be seen as a
priority for some, with other health and well-being issues considered more important.'®'

While simplifying the nature of the risk can support understanding for parents/carers, it can be argued
that this undermines autonomy as people can simplify information in a way that is incorrect or that
does not align with the level of risk of what they are consenting to.'?® However, others argue that
simplifying risk communication increases autonomy.®?12%2% Simplified risk description may be best
when identifiable risks are low (such as biobanking).?3

Together, these issues may mean that there is not a one-size-fits all approach to seeking consent, as it
can be interpreted subjectively, with different parents/carers having different preferences or needs for
the amount, type and format of information they receive to consider themselves able to provide
“genuine” informed consent.”’ It is possible to tailor the consent process to each individual, taking
each person'’s preferences and comprehension into account.”® Alternatively, others argue that the aim
of medical treatment, in this case genetic testing, can be decided on in consultation with the
individual, and the clinician/researcher can then decide the technical details of how to approach this
on behalf of the individual.”® However, both of these approaches may be difficult for large-scale
research programmes (or the national screening programmes they may lead onto) compared to small
clinical research projects. Tailoring the consent process or determining what to consent to on behalf of
each individual is likely to be too great a burden in this case. It may also create opportunities for
discrimination or lead to inequalities.

5.3.6. Engagement of families during the consent process
Engagement of children and families in genomic research through information and informed consent
can support the principle of respect for persons, as participants feel included in the research, which
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can increase willingness to provide data, improving relationships between researchers and
communities.® Increasingly, parents/carers also want to be informed in greater detail than in the past
about how data will be used and want to be actively involved in decision making.®?12325> However, this
type of engagement is not essential to hold up respect for persons, and is resource intensive to
implement.® Box 5.6 below provides an example of how one study used an online platform to
communicate with participants.

Box 5.6. Example of engagement between researchers and participants: dynamic consent

Dynamic consent is a tool that allows participants to view and change their consent preferences in
real-time.?'¢ It is also a platform used for communication between researchers and participants, for
example to keep participants up-to-date with research findings. This tool can support engagement
between researchers and participants, and allows researchers to better manage and record
communication with participants. However, there are concerns that the use of online platforms could
exclude those without access to the necessary technology.?'®

See Section 5.3.4 for further detail on the different types of consent.

5.3.7. Determining when to seek consent

As well as the issue of determining what type of consent approach to take, there are also challenges
with determining at which time point(s) to ask for consent (e.g. antenatally and/or postnatally);
however, this was not discussed in great detail in the literature.’?#1122% The point at which consent is
sought is partly constrained by the type of DNA sample needed for the screening test (e.g. if umbilical
cord blood is used, consent would need to be sought more in advance than a blood sample from the
newborn).

Consent taken soon after birth may not be optimal as parents/carers may have many competing
demands to manage (especially if there have been birth complications), and may not be able to fully
comprehend what they are consenting to.¢%'7® The timing of consent can also have implications on
parents'/carers’ willingness to engage, with them being more likely to decline if approached during
stressful periods.”? One study found that it may be more beneficial to provide information during
pregnancy, followed by brief refreshers on the information soon after birth and before the test is
conducted.®?'78 Taking a tiered or deferred approach to consent can mitigate the issue of asking for
consent during stressful periods. For example, oral consent can be asked of parents during the
antenatal period, followed by written consent to confirm participation (and/or for participation in
research) at a later date.'76:2¢7

5.3.8. Seeking consent from both parents and dealing with conflict

Ideally, consent will come from both parents (or carers if applicable) due to the familial nature of
genetic data — some argue that this should be best practice, while acknowledging that it is not
possible in all situations.??¢ Current guidance from the British Medical Association (BMA) highlights
that, legally, consent from only one parent/carer is needed to provide medical treatment of any kind
(including, but not exclusive to, newborn screening).?’ In the March 2022 expert workshop, participants
discussed that consent from one person should be deemed enough to go ahead with WGS, and if two
parents/carers are present, both should provide consent for newborn screening to take place.
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Potential conflicts can occur between parental opinions for whether screening should go ahead.> The
BMA guidelines recommend attempting to reach an amicable consensus, but if this is not possible,
clinicians can be reluctant to override strong parental/carer opinions (where there is no clearly strong
benefit either way).?” Expert workshop participants noted that as a general rule, WGS should not take
place where there is disagreement between parents/carers. However, this links to the issue discussed
earlier around what is in the child’s best interests. Where consent relates to clinical care (i.e. screening),
it may be considered in the best interests of the child, and so questions arise as to whether
parents/carers should be able to decline. However, for research that does not necessarily offer direct
benefit to the child, it may be more acceptable to not enrol a child as a participant if there is parental
disagreement.

5.4 Implications for the Newborn Genomes Programme

5.4.1. Summary

There is a range of ethical issues in relation to seeking consent for a newborn genome screening and
research programme, these include reliance on proxy consent from parents/carers, genetic data
relating to other family members, deciding if/how children should be involved in decision making, and
determining which type of consent to use (and ensuring decisions are truly informed).

Reliance on proxy consent

There must be a reliance on parents/carers to provide proxy consent on behalf of their child to take
part in the NGP. This creates a need to balance the autonomy of the child with that of the
parents/carers. At the heart of any action taken regarding the health of the child should be respect for
the child and support for their best interests, while also upholding their rights to an open future and
their right not to know. However, parents/carers also have autonomy over their child, and there is a
need to respect the decisions that parents/carers make for their child.

Some argue that parents’/carers’ wishes for their child should only be overridden when they are likely
to place the child in significant harm. Others argue that proxy consent from parents/carers on behalf of
children should not happen in any circumstance (although this is not feasible in practice and would
lead to a lack of research conducted on newborns and create subsequent health inequalities). Others
take a more pragmatic approach, recognising that parental autonomy should not be given undue
importance in relation to individual child autonomy, while acknowledging that children have a right to
appropriate guidance from their parents/carers, as long as it is in the child’s best interests.

The balance between parental and child autonomy varies depending on the type of activity being
conducted (clinical or research, and the type of research). As the NGP is a research study,
parents/carers should be able to decline participating. This becomes more complex, however, when
considering the national (clinical and research) screening programme the NGP could lead onto. Here,
the pragmatic approach could be taken in that information on childhood-onset, actionable conditions
is shared as it is in the best interests of the child’s health, and it could be argued that parents/carers
should not be able to decline as this could cause harm. However, this is more challenging when
considering whether proxy consent is appropriate for the long-term storage and use of screening data
for research (as would possibly be the case for the potential future screening programme). This may
not have a clear, direct benefit to the child, and leads to the necessary consideration of children
developing the ability to consent over time. Further issues would arise should the newborn screening
include adult-onset and/or non-actionable conditions.
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Navigating these issues requires striking a balance between individual autonomy and wider public
health interest. While taking an individual autonomy approach can uphold choice and liberty, it can be
argued that children have a duty to contribute to the social good. For the NGP, this would be the
contribution that genetic data could make to research and ultimately improving health outcomes.
Others argue that children do not have social obligations and should not be exposed to research risks
for the benefit of others. Taking an individual approach to autonomy does not allow recognition of
relational autonomy (see below), and how this influences autonomy.

Genetic data are familial in nature

Genetic information has a relational component, as while it is unique to one individual, any information
about health risks is also relevant for family members. This creates the question of whether there is a
duty to warn family members about a higher risk of a condition, and leads to the notion of relational
autonomy. In the case of the NGP, this would involve conversations with healthcare professionals and
wider family members to discuss the preferences and potential implications of consenting to newborn
WGS screening. Throughout this process, it would be vital to place the newborn at the centre of
decision making, and any preferences and opinions of others should guide decisions, but not be a key
decision-making factor. Instead of taking an individual autonomy approach to consent for the NGP, a
relational approach could be taken, which would mean the genetic results belong to the newborn and
family (although there are concerns about maintaining confidentiality).

Children gain the ability to be involved in decision making over time

While newborns are unable to consent for themselves to participate in the NGP, they gain the ability
to be involved in decision making over time, reducing the importance of parental autonomy. Because
of the long-term research aspect of the NGP, this creates questions about when children should be
brought into the decision-making process, and if consent should be sought for the NGP later in life.

Some argue that children should be offered full autonomy once they reach the age of maturity, and
consent should be sought for the future use of data for research (or to withdraw from the study). Some
argue that consent is not needed as long as re-contact is attempted if a significant finding is
uncovered, because there is minimal risk for the child and/or there is not a significant divergence in
the research from what was originally consented to. Seeking consent has implications for increasing
burden (on both researchers and the child), and there are challenges with keeping contact details up
to date. However, if the NGP has ongoing access to participant medical records then this burden
would be lessened, and the justification for not seeking consent would be harder to support.

There are different approaches to seeking consent, and challenges in ensuring that parents/carers can
make truly informed decisions

There are three different approaches to seeking consent: informed consent (opt-in), presumed consent
(opt-out) and tiered consent (consenting to separate aspects of data usage differently, which can
consist of both opt-in and opt-out aspects). The choice of which to use depends on what the data are
being used for; each approach has advantages and disadvantages.

Informed consent is often the gold standard approach in research as it upholds autonomy and
supports trust. However, providing enough information that is understandable to participants is a
challenge, especially in the case of complex genetic topics. It is also resource intensive.

Presumed consent approaches may be easier and acceptable for parents/carers, and may be the
preferred approach if a public health perspective is taken and newborn WGS is implemented as part of
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a national screening programme. However, presumed consent reduces individual autonomy and is not
usually compatible with research programmes.

With a tiered approach, participants can manage their own preferences (supporting autonomy), and
children can consent or withdraw when they get older. In the case of the NGP, tiered consent could
take the form of, for example, consent for the health screening on behalf of their child, and
postponing consent to participate in research until the child is old enough to consent themselves.
However, it may not always be simple to distinguish the different activities being consented to.

There is concern that parents/carers are not able to make truly informed decisions about the use of
their child’s data. There are questions around whether more or less information, and how complex this
information is, supports or hinders the ability to provide a truly informed decision. This is particularly
important to address if consent is being sought for long-term access to and use of genomic or medical
record data. Simplifying risk can support participant understanding, and there are arguments on both
sides for whether this supports or undermines autonomy. These issues may mean that there is not a
one-size-fits all approach to seeking consent, as it is a subjective notion for each parent/carer. While
the consent process can be tailored to individual participants, this may be challenging to implement
for a large-scale research programme such as the NGP, or newborn screening on a national scale.

The timing of consent and what to do about parental disagreement are also important, but not
discussed in detail in the literature. Seeking consent soon after birth is unlikely to be the optimal
approach as parents/carers may be stressed and will have other higher priorities. This may mean any
consent provided may not be truly informed or consent may not be given at all. Taking a tiered
approach to consent can mitigate this issue. It may be preferable to provide information during
pregnancy, followed by brief reminders of the information soon after birth. The timing of consent is
also influenced by the type of DNA sample being taken (e.g. cord, heel prick blood). Ideally, consent
will come from both parents (or carers if applicable), although it is acknowledged that this is not
possible in all situations. If there is disagreement between parents/carers, a consensus should be
reached, but if this is not possible it may be detrimental to override one parent’s/carer’s strong views.

5.4.2. Examples from other projects

Informed consent

e A study using genetic data collected for the Genomes for Kids study took a two-step approach
to consent. Trained nurses first provided information to parents about the study, and a second
appointment was held to seek informed consent.’

¢ The Paediatric Reporting of Genomic Results Study aims to inform the debate around returning
genetic results on adult-onset conditions to children and parents. The study will use genome
data already collected via the MyCode Community Health Initiative. Informed consent will be
sought from parents, and children aged 7 to 17 will be able to provide assent (agreement, or
not, to participate). Once children reach age 18 they will be able to take part in the informed
consent process. In cases where a child is suspected of having a higher risk of an adult-onset
condition, but consent/assent is not given to participate in the study, their genetic sample will
be stored until they reach age 18, when consent will be sought. In cases where a child is
suspected of having a childhood-onset condition but consent/assent is not given to
participate, further testing will be conducted to confirm the suspicion, and the results will be
returned to the individuals without further data collection for the study.??

e The 100,000 Genome project used broad, informed consent. Participants consented to taking
part in the study, donating a sample, their medical records being accessed, and data to
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explore the causes and risks of health conditions being analysed. They also consented to
results being returned to them, and to receiving additional findings and carrier testing results.”®
Participants were able to separately consent for whether they wanted to receive, for example,
additional genetic findings, but could not specify which particular condition they wanted to
know about.™

The Spanish Undiagnosed Rare Diseases Programme supports patients with undiagnosed rare
conditions to obtain a diagnosis via genetic testing. It used an informed consent approach
whereby participants had to consent to being admitted into the programme, registering in the
Spanish Rare Diseases Patient Registry, for storage of their sample in the Spanish Rare
Diseases Biobank, carrying out whole exome sequencing, and the sharing of de-identified data
among rare disease experts.'>*

GeneScreen, an adult genomic screening study for rare conditions, uses online methods of
informed consent to recruit participants. Potential participants were sent information about the
study by mail, with details on how to access further information and provide consent online.®
The Korean Welfare Genome Project recruited 1,000 healthy adults and provided information
on their genetics to explore perceptions around integrating genetic and healthcare data.
Informed consent was sought from participants, who agreed to provide genetic samples, for
data from health check-ups to be made available, to complete a lifestyle questionnaire, and for
their de-identified data to be published.?

Presumed consent

The Icelandic Healthcare Database (a population biobank used for research and commerecial
purposes) has an opt-out approach to consent. This approach was decided on after extensive
consultation with the public. Citizens were able to opt-out of the biobank using a form
available in all healthcare organisations. While this approach had public support, many experts
argued against it on legal bases, stating that it did not meet ethical research standards. The
Icelandic Supreme Court ruled that the opt-out approach was justified, and only 7% of citizens
have opted out.'®*

Vanderbilt University in the United States runs a DNA repository in which blood from all
Vanderbilt patients is collected if they have not opted-out. The genetic data are then linked to
electronic health records, de-identified and made available for future research. Patients can
opt-out of this process via the routine hospital consent forms. Fewer than 3% of patients opted
out.™®*

Tiered consent

The BabySeq project took a two stage approach to consent. Initial consent was sought from
parents for providing the results of childhood-onset conditions only. However, as the
sequencing methods also identified a mutation related to breast cancer, parents were re-
contacted to confirm whether they wanted to receive information about adult-onset conditions.
Based on this, the researchers revised the protocol so that participants could not opt-out of
finding results about certain conditions, but instead either consented to receiving results about
all 59 genes that the American College of Medical Genetics recommends disclosing, or none.
The authors note that this approach does not align with guidelines in most countries.??

For current newborn bloodspot screening in the England, information about screening is
provided to parents at or before antenatal appointments. Verbal consent is sought postnatally,
when parents are also asked if they would like to be contacted about research linked to the
screening programme in the future. Parents have some choice in which conditions are
screened for, and can decline screening for sickle cell disease, cystic fibrosis and congenital
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hypothyroidism individually. However, the six inherited metabolic diseases that are screened
for have to be screened together due to the nature of the test, which means that parents can
agree or decline screening for all six, but not individually.2"”

The All of Us research programme is a longitudinal programme of work that aims to recruit
over one million US participants from traditionally underrepresented groups. The study uses an
electronic, modular informed consent process. The modules allow a tiered approach to be
taken, whereby participants can provide consent for the “primary” module (taking part in
surveys, linking data to other sources and collection of other health data). There are then two
other modules of consent that participants can agree to, one related to the collection of data
from electronic health records on a regular basis (including identifiable information), and one
related to receiving genetic results relating to actionable conditions. Each of the three consent
modules include an eConsent screen, evaluation questions to determine participant
understanding of the research, and a signature form.>

The Human Heredity and Health in Africa (H3Africa) Consortium is made up of research and
infrastructure projects from across Africa that aim to improve structures for research into the
genetic and epidemiology aspects of diseases affecting local populations. Research performed
under the umbrella of this consortium uses an informed consent approach, preferring broad
consent to allow for future uses of data. The use of broad consent for this consortium still
includes specifying the type of research the data can be used for (e.g. research into certain
conditions). The consortium also makes use of tiered consent, whereby participants can
consent to the primary study and secondary use of data in future studies separately.
Withdrawal is possible, although not if analysis has already occurred, or where samples have
been sent to other researchers.??

5.4.3. Key areas for further research and consultation

The key remaining unanswered questions that require further research and consultation in relation to
consent and decision making specifically for the (research aspect) NGP are:

Whether proxy consent for genetic research, including the long-term use of data for research,
is less clear cut than for clinical WGS. For example, is it acceptable for parents/carers to
provide proxy consent for long-term storage and research use given this does not directly
benefit the child?

How can healthcare professionals and researchers involved in the NGP ensure that decisions
made by parents/carers are truly informed (if informed consent approach is used)? What factors
or approaches would “enable informed decision making in the context of the NGP"?

As the NGP will hold and use data for a long period, how should children be involved in
decisions to participate in the programme over time? For example, should children be asked to
consent once they reach the age of maturity?

While the NGP will share childhood-onset, actionable findings, there may still be some
implications for family members, such as those relating to reproductive decision making.
Should other family members be informed of the genetic results that may impact them?

At which point(s) during pregnancy or after birth (depending on the type of genetic sample
taken) should parents be approached about participating in the NGP?

Which type of consent should be sought for the NGP, and for a nationally implemented
screening programme if WGS were adopted for this purpose: opt-in or opt-out? If opt-in is
used, should a tiered approach to consent be taken? For example, consent from parents/carers
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for screening results and seeking consent from children later in life for research use. And/or
should participants be allowed to consent for different uses of data differently
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6. Interpreting, communicating and acting on findings

Chapter summary points:

There are four categories of results that could be returned to participants in newborn genome
screening programmes: 1) childhood-onset actionable conditions; 2) childhood-onset non-
actionable conditions; 3) adult-onset actionable conditions; and 4) adult-onset non-actionable
conditions. While it is straightforward to justify the return of data on clinically actionable
childhood-onset conditions, the return of the other categories depends on the context. Return
of adult-onset conditions is generally not recommended for newborn screening programmes.

The obligation to return results beyond the initial screening intervention is less clear, but
researchers, health professionals and the public generally support the return of clinically
actionable findings arising from the reanalysis of genetic data.

The return of “raw” data (e.g. full genome sequences) to children or their parents presents
ethical challenges. It may create an obligation for researchers to provide interpretation support
for recipients or to develop policies to mitigate against unintended consequences of third-
party reinterpretation of genomic data. It is also unclear if parents have a legal right to their
child’s genomic data.

There is a degree of uncertainty in WGS findings, as for many genetic variants it is not 100%
certain that individuals who have them will go on to develop the associated health condition.
Additionally, as the NGP is a long-term programme, the conditions on which information is
provided (and what information is available for each condition) will evolve over time through
ongoing research.

There is a need to consider the balance between benefit and harm when dealing with
uncertain and unsolicited findings. For uncertain findings, this means considering issues around
a lack of knowledge about diagnosis or potential future treatments, and the potential impact
on relatives. For unsolicited findings, there may be ethical tensions related to the programme’s
remit or informed consent models regarding which results should be disclosed (e.g. only
childhood onset conditions).

Ethical issues around communicating genomic findings include a risk of undermining the
parents’ and patients’ rights not to know, despite the potential obligatory disclosure of certain
uncertain or unsolicited findings and the challenges of balancing the best interests of the child
with the best interests of the family.

Care pathways are the healthcare resources and care streams available to patients seeking
diagnosis and treatment after having accessed their genetic test results. Newborn genetic
screening can be the beginning of potentially lengthy and costly follow-up processes, including
possibly unnecessary patient care due to the risk of uncertain or false positive results, resulting
in over- or misdiagnosis. This requires the creation of integrated care pathways to manage
follow-up care, consideration for impacts on healthcare professionals, and consideration for
workforce development and training to carry out interventions and education.
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6.1 Determining which findings to return and when to share them

There are important ethical considerations in determining which results are returned to the individuals
and/or their parents, both from newborn WGS screening for clinical purposes and from research
activities that make use of these data in the short, medium and long term. As outlined in Section 3.3,
there has been some discussion about whether there is a legal responsibility for researchers to return
results to participants, but there is also an ethical dimension. Deciding which results to report, and
when to do so, requires balancing benefits against risks to ensure minimal harm (particularly to the
child).66.967.129.145.220,268.273 Thyjs is especially important in paediatric research as children are more
vulnerable than adults due to their limited autonomy and lack of understanding.?>%7:10¢

However, in addition to potentially improving care,® returning results to participants upholds principles
of respect for persons and justice and supports research engagement.” Those in favour of disclosing
genetic results to parents or individuals argue that people have a right to know their genetic
information.”"* Sharing results can be necessary to demonstrate benefit sharing and reciprocity.®271.14¢
If participants will not receive any direct benefit from participating, such as a diagnosis or monetary
compensation, it can be argued that there should be some other reciprocal action to give something
back to the participant.>?7"% Some argue that this reciprocity should extend to family members (for
both childhood and adult onset conditions), linked to the duty to warn discussed in Section 2.1.15:52181
However, framing the return of genetic results as the main value received by participants may not fully
address principles of equity and inclusion, and will not necessarily instil the feelings of solidarity and
accountability essential for the operation of the research (see Chapter 4 for further discussion).' In the
case of biobanks, not all participants will directly benefit from their involvement, but the biobank can
benefit other people, and so the indirect reciprocity principle is applicable.""

If one of the main objectives of WGS for all newborns is the identification of actionable childhood-
onset conditions, then some results will necessarily be returned to families as part of the programme
objectives. The types of information returned at this stage requires careful consideration from an
ethical perspective, but will likely also be heavily governed by public health considerations regarding
screening (discussed in Section 3.1). However, families receiving clinically actionable results at the
initial screening stage will be in the minority. If these data are subsequently used for biobanking and
research, this raises the key questions of what information should be returned in the longer term, and
when should return of this information occur. In discussing these issues, this chapter first outlines the
types of information that could be returned to participants and how this could be undertaken. It also
considers the implications of returning this information at different points in the life of the newborn.

6.1.1. Return of results during childhood

This chapter defines four types of conditions, each with different implications for if and when results
can or should be returned: 1) childhood-onset actionable conditions; 2) childhood-onset non-
actionable conditions; 3) adult-onset actionable conditions; and 4) adult-onset non-actionable
conditions.”"?7:265.273 The literature discusses three main potential methods for disclosing results (6.1),
which relate to the type of information that would be conveyed. Within each of these is the issue of
proxy consent and that children mature over time, with the argument that children should take over
decision making once they reach maturity.'?” The issue of re-consent is discussed in detail in Section
5.3.
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Box 6.1. Potential approaches to reporting genetic results

1. Not reporting results back to participants:

e Reporting results could lead to psychosocial impacts, even though the results might not be
certain, or lead to over-/under-diagnosis.”’
e It may be deemed unethical to not feedback results that are actionable.?’

2. Participants can be given choice about whether to receive results:

e Parents can decide whether to receive secondary findings (but the potential variants that can
be known about are restricted by researchers/clinicians).”!

e The reporting of results might differ depending on the conditions being screened for (e.g.
child versus adult-onset, actionable versus non-actionable, see below).?’

e This might involve recontacting participants about new results from research to ask if they
would like to receive them.?”’

3. Results are fed back depending on their potential benefit:

e Results that are clinically relevant and actionable are returned.”’
¢ Determining what counts as a potential benefit is difficult, and could be broad if concepts
such as personal utility are considered.?’:?"

Childhood-onset medically actionable conditions

The primary purpose of a newborn screening programme, regardless of whether WGS is used, is to
identify children with childhood-onset medically actionable conditions. Returning these results is
therefore ethically straightforward. Within the literature there is general agreement that it is
permissible to tell parents if their child is at risk of a childhood-onset, actionable condition, with some
arguing that this should also include secondary findings.'19:129.181.265 Recent guidance from the Global
Alliance for Genomics and Health also takes this perspective.'*’ This approach upholds the principles
of non-maleficence, while not returning information on adult-onset conditions safeguards the child’s
autonomy, right to an open future and best interests.'®2% |t can be argued that parents should not be
able to refuse results about childhood-onset, actionable conditions as the best interest principle
should override parental autonomy;? 7129265 however, this depends on the context; while it may be
true for clinical tests, it may not hold for those generated as part of research.

Childhood-onset non-medically actionable conditions

Less straightforward is whether to return information about childhood-onset non-actionable
conditions. Doing so can allow parents to plan and put supportive measures in place, but may also
have negative psychosocial impacts for the parents and child and lead to overmedicalisation.?*> There
is an argument that parents can refuse to know about these types of variants as it does not necessarily
medically impact their child, and so there is little reason for the decision not to receive such results to
be overridden.?®® However, there is a question of whether parents have a right to ask for this
information if it is not proactively offered. Parents may appeal to the right to know, autonomy, the
right to benefit from scientific research and empowerment to justify receiving this information.”.14¢
However, there is no clinical utility attached to this genetic information, by definition, and thus such
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information only has personal utility. If this information is being provided within an LHS with a public
health objective, the use of public resources to fulfil such requests may not be considered justifiable,'®
whereas within a private user-pays system it may be more difficult not to provide this information on
request.

Adult-onset conditions

Most challenging is the decision regarding whether to return results relating to adult-onset conditions
to a child’s parents. Knowing about the risk of adult onset conditions can lead to negative
psychosocial impacts for parents and can impact the child’s right not to know and right to an open
future, although it is less likely to lead to overmedicalisation of the child as symptoms are unlikely to
appear early.??:26> |t can be argued that parents should be able to refuse to know about adult-onset,
actionable conditions as it does not cause harm to the child,?® provided the child is still able to access
this information at a later point in time, if desired. It has also been argued that if parents want to know
about the risk of adult-onset, actionable conditions, then this information should not be withheld.®
This is more contentious as it denies the child a right to an open future without conferring any
immediate benefit to them, although it may provide their parents with insight into their own disease
risk.” Information should perhaps only be shared if there is potential to prevent significant harm."™ For
adult-onset non-medically actionable conditions, as there is no medical benefit to the child or family
(as no action can be taken to treat the condition), it can be argued that parents should not be
informed of these risks.'%26> Overall, the risk of adult-onset conditions may be best disclosed later in
life, when the child is mature enough to consent for themselves, maintaining the right to an open
future and right not to know.%7:227:265

6.1.2. Secondary or unsolicited findings

Secondary findings are genetic variants or conditions not related to the main research or testing aims,
but which are actively searched for during testing, with patient consent.’® Incidental or unsolicited
findings are not deliberately sought by researchers, clinicians or patients, but arise unexpectedly
during the course of analysis and could include findings not directly related to a health condition, such
as non-paternity. 0130213265 There are varied positions on secondary and incidental findings, both
whether they should be returned and what types of variants should be included.' The American
College of Medical Genetics and Genomics advocates for all secondary findings to be returned, even
for adult-onset conditions in children, implicitly taking the position that a child’s autonomy and right to
an open future may be overridden by clinicians in favour of promoting the best interest of the child (by
providing them with information that will be relevant in the future) or avoiding harm to relatives.”™ 8 In
contrast, other organisations, including the European Society of Human Genetics and the Canadian
College of Medical Geneticists, recommend minimising any search for secondary findings and only
returning adult-onset findings in children where there are actionable clinical implications for family
members.">273

It can be morally difficult for professionals if they become aware of an incidental finding but are unable
to disclose it if it is outside the programme remit.'??:2°02¢" There is also potential for intrapersonal
conflict between a person’s professional role and personal moral intuitions.'”” Some professionals may
choose to skim over any controversial elements of screening results or information to focus on other
issues, without talking about the more difficult aspects.’” However, the potential risks of withholding
information may be less defensible when those results provide clinical benefits to the patient.®’
However, decisions regarding secondary or unsolicited findings do not reside solely with clinical
professionals: parents/guardians, and the child when old enough, should also contribute to these
decisions, as research has found that participants believe disclosing results is an ethical necessity, with
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comments implicitly framed in the context of “benefit-sharing” and reciprocity.>? Disclosure of results
relates to parental right to know or not know.>'%%2’? Vears (2021) puts forward a categorisation of
whether parents should be able to choose to receive or refuse different types of findings (as defined
above) using the Zone of Parental Discretion framework,? shown in Table 6.1.

Table 6.1. Summary of whether parents should be able to opt in or out of receiving different types of
WGS findings.265588

Table 6.1. Summary of whether parents should be able to opt in or out of receiving different types of
WGS findings based on their child’s data

Type of unsolicited findings Benefit Harm Receive Refuse
Childhood-onset actionable Yes No Yes No
Childhood-onset non-actionable Possible No Yes Yes
Adult-onset actionable Possible Unclear Probably Yes
Adult-onset non-actionable No More likely Probably not Yes

Source: Vears, D. F., et al. (2021). "Views on genomic research result delivery methods and informed consent: a review." Per Med 18:
295-310.

The categorisation in Table 6.1 assumes that no harm can arise from the disclosure of childhood-onset
non-actionable conditions. However, this is within the context of a child being tested because they
have clinical signs and symptoms that suggest testing is warranted. The disclosure of childhood-onset
non-actionable conditions may be more problematic for both the child and parent in a population-
screening context where there are no pre-existing signs or symptoms. '6:34:182,204.205.221261 Clinjcally
untreatable conditions can also disrupt parental expectations as there is no immediate clinical benefit
for their child after they have received these unsolicited results.>? Additionally, parents do not always
view the best interests of their child in relational terms,® and the disclosure and management of
unsolicited findings can negatively impact and burden the parent—child relationship.>* Parents may find
themselves readjusting, or restricting, the lives of their child due to anxiety and worries following
unsolicited results.?! Specific to newborns, information disclosure on unsolicited findings has the
potential to cause harm through influencing parents’ perception of their child, subsequently disrupting
bonding, although research on children’s values and preferences regarding the return of unsolicited
findings is limited.63.204

2 Zone of Parental Discretion is a narrowly focused ethical framework used specifically in the context of decision-making tensions between
parents and clinical staff when conflicts arise that may affect the delivery of critical clinical care for a child. It was originally proposed in
Gilliam. The zone of parental discretion: An ethical tool for dealing with disagreement between parents and doctors about medical
treatment for a child. Clinical Ethics 11(1), 1-8 (2015). It emphasises parental autonomy over the best interests of the child, considering
only whether parental actions will result in harm to the child. Although issues raised by returning results for non-actionable and/or adult-
onset conditions will be avoided at the screening stage of the NGP as the decision has already been made to focus screening on currently
actionable or clinically treatable childhood-onset conditions, this report elaborates on this as it may still be relevant for decisions
regarding the long-term return of results from the biobank aspect of the NGP.
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Overall, whether secondary findings should be returned, at what point, and including which variants is
still an area of debate. However, the approach to informing parents of results, including whether to
disclose unsolicited findings, should be reflected in the model of informed consent adopted by a
programme (see also Chapter 5 and Section 3.3.3).2¢

6.1.3. Long-term return of results and data

Return of results beyond the initial screening intervention

What is not discussed to a great extent in the literature in the context of return of results is the return
of information obtained from the reanalysis of genetic data held long term in repositories. Whether
there are legal obligations to return such findings is unclear (discussed previously in Section 3.3.2) and
depends on jurisdiction, as is how such information should be returned to participants (i.e. directly to
participants or via a healthcare professional), at what level of detail, at which time point, and whether
disclosure should depend on further consequences (e.g. treatment options, psychological
impact).24'59'”"

A recent systematic review of stakeholder perspectives on return of results from genomic research
found that all stakeholder groups (including researchers and health professionals) prioritised returning
clinically actionable findings in preference to all others, although participants and the general public
were also interested in receiving findings that are not clinically actionable.?*¢ Returning clinically
actionable results to participants can be justified by the principle of beneficence, and the American
Society of Human Genetics position statement on return of results defines the obligation to return
results based on whether the result is or is not clinically actionable.?*”® What constitutes a clinically
actionable finding is not rigidly defined, although the statement is clear that researchers do not have
an obligation to pursue the identification of new genetic variants or alterations in variant interpretation
outside the scope of their original study.? This perspective is oriented towards research on a specific
set of conditions, and it is not clear how it would apply to a biobank where participants have provided
broad consent for research.

The information available to be shared and what participants wish to receive may change over time,
particularly in the context of a paediatric, life-long biobank.?*¢ Providing participants with ongoing
information about what might be available to them, and allowing them to change their position on
what they wish to know, would maximise their autonomy, as argued by Gold and Green (2022).7®
When this type of approach has been implemented in practice, over a third of participants contacted
regarding clinically actionable secondary findings elected not to receive them, despite extensive
research indicating that most people would theoretically want to receive such information.?' However,
it could be argued that there is more obligation to implement this type of approach for a biobank
using data from newborns or children as the data subjects did not initially agree to participation
themselves (see also the discussion on consent in Chapter 5).97:24

It has also been argued that research using a newborn screening repository does not burden children
and requires no contact between researchers and children, and could therefore be exempt from
returning results as it is harder to validate findings because it is much less feasible to obtain samples
for follow-up testing and review medical records.” This is particularly true if the data on health
conditions and other factors are drawn from electronic health records rather than participant surveys or
interviews as there will be no direct, long-standing relationship between the researchers and research
subjects (as is the case in conventional cohort studies). The nature of such research may remove the
obligation to identify and return secondary findings (even if clinically relevant findings are found) if it
can be justified that subjects are participating for altruistic purposes and not personal gain.>?2??” This
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argument may be more difficult to sustain within an LHS that places obligations on researchers who
use participants’ data, although participants will theoretically receive indirect benefit from the research
their data have been used in via improved diagnostics or treatment.

Return of “raw” data

Patients and participants may also wish to gain access to their “raw” (uninterpreted) data (e.g. full
genome sequence, or complete medical records) in addition to the return of specific results
(interpreted “raw” data).?’> It has been suggested that clinicians and researchers who generate
genomic data have a responsibility to provide children (and their parents) with the opportunity to share
these data.’3%2° However, while the return of data from medical records will likely be at least partially
interpretable by the recipient, genomic data cannot be interrogated without specialist informatics
tools. Thus returning genomic sequence data on a large scale may require some type of informatics
support for recipients, or the development of policies to mitigate third party reinterpretation of
genomic data, which is a poorly regulated area and could lead to an increased burden on public
healthcare providers in terms of clinically unwarranted follow-up testing and diagnostics.#2204275

Under current UK legislation, people have a right to access their own health records, which may
encompass genomic data; however, the situation regarding requests by parents or guardians to gain
access to their child’s genomic data is less clear.?%? Parents or those requesting proxy access to a
child’s genetic information should be doing so on behalf of the child and in the child’s best interests;
however, people report a range of reasons for accessing these data, including reanalysis (by
themselves or a third party).”™°"2’> Thus the potential sharing of these data raises concerns about risks
to the child’s privacy, current and future health interests, autonomy, and development.’?¢" Providing
parents or guardians with a child’s raw data also transfers some responsibility for keeping these data
confidential to the parents/guardians, as it will effectively be shared with them indefinitely and they
could publish their child’s genome on an open-access database or unintentionally leak it.">4¢218 As new
sequencing technologies are used in biomedical research and the number of third party organisations
providing genome interpretation services increases, the number of research participants and patients
asking for their genomic raw data is also likely to increase.?>27%

When making decisions on parent/guardian access to a child’s genetic data, the age of consent to
clinical treatment, research and data processing should be considered, assessing the child’s capacity
and consulting the child on their views before any data are released.’ Pre- and post-access
information should remind parents/guardians of their ethical responsibilities for handling, using and
sharing their child’s genome, and the implications of raw data for the child’s well-being, privacy and
developing autonomy.' The context of the request for the data should also be considered, as sharing
different levels of data are sufficient for different circumstances; for example, the interpreted results
rather than raw sequence data may be sufficient for the context, despite a request for the raw data.’™

6.2 Managing uncertainty

The previous sections of this chapter discussed the results from WGS as though the findings provide
complete certainty about the risk of developing particular conditions, and the conditions for which
results will be returned are known in advance of parents/guardians consenting to their child being
involved. However, in most cases there is a degree of uncertainty in WGS findings, as not all genetic
variants display full penetrance (i.e. not everyone who carries a variant that increases risk of a condition
actually develops it). Additionally, in long-term research programmes, such as biobanks, the conditions
on which information is provided (and what information is available for each condition) will evolve over
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time through ongoing research. This section discusses issues related to the uncertainty inherent in
WGS findings, and how this may evolve over a participant’s lifetime.

6.2.1 Uncertainty of findings

Genomic results and information are complex, and as with any screening test raise the possibility of
both false positive results (indicating that a given condition exists when it does not) and false negative
results (wrongly indicating that a condition is not present). Genomic screening consists of two stages:
1) detection of a variant in the genome, through sequencing and automated software; and 2)
interpretation of whether the detected variant can lead to a condition. Sequencing and automated
detection of variants are at a relatively mature stage compared to the interpretation stage, and most
uncertainty about the results stem from interpretation.’.106.126.162,186.222.230.273 Thjs can create challenges
for how findings from genomic screening, in either a clinical or a research context, can be
communicated to families, and how the results should or can influence clinical care. Screening is not a
diagnostic assessment, rather a generalised investigation strategy for, in this context, newborns.*

Due to a certain degree of subjectivity in interpretation guidance and its mainly manual nature,
interpretation will inevitably vary across health facilities, and sometimes even between healthcare
professionals.'8:2222%0 The cause of this variation is also attributed to the current lack of knowledge
about genetic variants, many of which are unknown or have uncertain significance.”#470.140,152,165,186,222
This can be accounted for or approached through the harmonisation of variant classification either for
a specific programme or on a wider scale.® Examples of this have been seen within previous
programmes, such as the All of Us Research Program, where variant classification concordance was
established for particular variants discovered in secondary findings.?

There is also an acknowledgement that variant interpretations will change over time.?*° This is a
particular limit of screening tests,* and may dissuade some parents from agreeing to their child’s
participation or programme engagement.''®'82 Parents also do not necessarily expect to receive
uncertain results or findings from screening tests.'* Research emphasises the importance of
highlighting the potential limitations of screening tests during the consent process,'" with evidence
from the BabySeq project showing that a decline in research engagement is often due to concerns
about uncertain results.”? Other reasons cited for research participation include trust and its role in the
decision about whether to participate, "' including trust in the researchers conducting the study
making individuals more likely to agree.!” Other reasons noted for declining participation include
general lack of interest, inconvenience and concerns about privacy.”? Common motivations for
agreeing to participate included altruism and the potential benefits for family members.' Looking
more broadly at participation in screening programmes, authors have acknowledged that parents may
not see any reason to participate if their child is seemingly healthy,’®? and may have concerns on the
involvement of private interests (including external private companies).””® Other research has
highlighted how parents may choose not to participate in screening as the test cannot determine how
serious the condition will be or give the probability the condition will present in the future.’®?

Considering the balance between benefit and harm

The literature reviewed has highlighted the need to consider the balance between benefit and harm,
relevant specifically to uncertainty. Uncertain findings raise a slightly different set of problems, for
example, a lack of knowledge about diagnosis, or potential future treatment, makes deciding on
appropriate care and adequate counselling difficult.?¢"?’? Current newborn screening tests yield few
false negative results, but do incur substantial numbers of false positives, which lead to increased
emotional and financial costs.'®?”? For example, underestimating the consequences of uncertain
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findings could lead to false reassurance,?® and overestimating the consequences could lead to harmful
unnecessary overtreatment, and adversely impact access to lifesaving treatment for others.
8,13.106,117,129,186,261,265,273 ncertain results also give rise to further psychosocial impacts,30.79:97.117.129.273
with both parents and clinicians reporting psychological distress.é2%° 114

Disclosure of uncertain findings may also carry impact for direct relatives, with the potential for family
dynamics and relationships to be disrupted.'?106.117.129.256.273 \When findings do not clearly indicate
which treatment is appropriate or whether further care is needed they can create additional
burdens.?" Further follow-up and testing can take a significant amount of time and cause additional
stress or anxiety to both the child and their family.®>791"7 Treating the child as sick, when they would
otherwise be considered healthy, can lead to harmful overtreatment and produce adverse
psychosocial effects.”%2! Equally, treating a child with uncertain findings as healthy comes with the risk
of the child developing symptoms which early treatment could have prevented.?" In both cases this
could place a substantial burden and overutilisation of the healthcare system.”01¢

Evidence regarding potential harm is emerging and not yet systematically measured;'® however,
research findings have noted that the benefits of identifying and monitoring infants with an uncertain
diagnosis may outweigh the potential harm.*”:'0 |t is also difficult to fully understand the potential
benefits and risks as they may only accrue over time.?*° This difficulty can be mitigated in the context
of a newborn screening programme by limiting the return of results to those with a high degree of
certainty.” However, results from research programmes that do not use clinically approved
laboratories or interpretation approaches may be more uncertain, raising questions regarding the
threshold that research findings would need to meet for “certainty”.

6.3. Communicating findings

Communicating uncertain and/or unsolicited findings to individuals raises multiple ethical issues.>” As
highlighted by Eichinger,* these include a risk of undermining the parents’ and patients’ rights not to
know, despite the potential obligatory disclosure of certain uncertain or unsolicited findings, and the

related challenges of balancing the best interests of the child with the best interests of the family.

6.3.1. Determining how results are communicated

The role of genetic counselling and specialists

Genetic counselling is important for supporting families through screening and possible results, which
can often be unclear or difficult to interpret.” Research has also noted that new information cannot
effectively be assimilated by parents post birth,?* and the ability to retain this information may be
momentary in nature, causing parents to feel underinformed and to have misconceptions about
results.'822 Professional expertise and time are required to explain certain types of results to
families,?° with information regarding the risk of unsolicited findings and uncertainty best
communicated by a trained professional.’ Unsolicited findings also make adequate genetic
counselling increasingly difficult to provide,?! as they may raise more questions than answers for some
families.™ It often remains the responsibility of the genetic counsellor(s) to appropriately interpret
results and give proper advice and explanations to parents.?”?

Most countries appear to have several options for who is responsible for providing information to
families.®? Individuals with key roles related to the return of screening results include specialists, ¢’

nurses,*?191:2% midwives, 724276 paediatricians’” and medical advisors.'”” Medical advisors generally
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can give both solicited and unsolicited advice about the delivery of newborn screening to all parties
involved.’ Paediatricians can also have a role as a screening healthcare provider, and answer
questions relating to the diagnosis itself, incidental findings or how to deal with carrier status
information.™?

When returning findings to families, the information is often shared by a nurse or midwife,’" with
responsibility for providing pre-screening information and obtaining consent often lying with
midwives.'""»>* Midwives represent a key group of health professionals involved throughout the
screening process, and are often the source for information about screening for both patients and
families.?’® The midwife, arguably, would then appear to be one of the most appropriate healthcare
professionals to deliver results.®” The individual(s) responsible for communicating information to
families should be clearly defined within the programme guidelines.’

Providing nurses, midwives and other involved professionals with the most current evidence and
training on genomic screening is essential for ensuring positive contributions to quality care for both
the newborn and their family, particularly due to the wide array of conditions and variants which can be
screened for.'"%*? Communication during return of findings can also help families cope in healthy
ways, particularly if results are found to be uncertain.”* Regardless of which healthcare professionals
are involved in the provision of information and communicating findings from screening, adequate
trained staff and appropriate materials to help parents are needed.®’

6.3.2. Psychosocial impact of results

The literature reviewed noted that there is currently less known about the psychological impact of
returning results in the context of WGS, compared to genetic results more generally, on both children
and their parents.?05:221.222.265 Stydies thus far indicate that the impact of results is mixed among parents
and children. For some families receiving WGS, results come with great value when it presents an
opportunity to intervene and find treatment, and for others it only creates fear and anxiety.'? There
are generally knowledge gaps relevant to the psychosocial impacts of WGS.3¢2°° The impact beyond
parents and the psychosocial effects of WGS to the rest of the family, and how this may subsequently
impact on family dynamics, is also important to consider.'¢7:2¢3

Parental response and reaction

The results from screening potentially have a range of psychosocial implications for parents. Results
can often cause increased worry'822%8 and stress on families, alongside overall increases in
anxiety,3¢141.162.233.238 particularly where there is potential future uncertainty.”® Results may also cause
some parents to develop depression upon receiving positive results.?'?22233 Research has found
parental reports of thoughts of self-harm and suicide resulting from an overwhelming guilt that they
have harmed their baby through feelings of personal responsibility for a condition,®' and fear that they
will not be able to support the child — with some parents possibly needing onward referral to
appropriate adult mental health services.??22233 Diagnosis is not a one-off event, but should be seen
as the start of a process and lead to the development of a strong relationship between patient, family
and health professional(s).*’

Psychosocial impact may, however, vary across individuals — what is a significant impact for one person
may be minimal for another.” Relatedly, there may be misaligned expectations from parents (and
healthcare professionals and researchers) that something can be done about a clinically significant

variant, even if this is not the case — particularly if the testing is offered by the
NHS 6,11,18,22,52,56,65,70,72,86,105,112,117,123,148,162,189,191,201,230,233,236,237,244,253,255,261 Pal’ents may also not be
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genuinely prepared for a positive result indicating their child is at risk of a genetic condition,?27%77
particularly when their child presents as symptomless or pre-symptomatic with risk of developing
symptoms in the future.®'.1622¢1

Studies have also shown parents to have reduced enthusiasm for screening programmes upon
receiving potentially worrisome results,?*® and subsequently experience a decrease in their well-being
and mental health.?"?*7 For particularly vulnerable families (for example those socio-economically
disadvanted'¢), without prior education on screening they may have negative interactions with the
system. An example of this is poor communication around newborn screening, which can cause
residual stress or worry®* and potentially negatively influence a family’s perception of the healthcare
system.®* A lack of information has been seen to magnify stressful emotions related to positive
screening results.®* In some cases, parents are left with feelings of confusion, fear or anger, and are
unable to take action as they were not equipped with the knowledge or skills to understand the
results.®* Skills to build on include increasing knowledge about screening tests and self-efficacy to
better enable participation in the newborn screening system.*

Parents have also reported feeling a sense of relief when they gain knowledge of their child not
inheriting a family genetic condition,¢”:1822¢1.263 whereas they would otherwise feel guilty if they had
not taken the opportunity to partake in screening.'® With potentially inheritable conditions, many
parents often struggle with how to communicate this risk to their children due to fears of causing
distress.'®® Therefore, receiving results has the potential to provide relief to parents and enable them
to act accordingly when needed.'1¢” The knowledge gained through testing was preferential to some
parents than the uncertainty of risk level,’® particularly when results are empowering to both the
patient and family.”® Results can help parents support their child and increase their preparedness
when there is a diagnosis/identified condition.'® Findings can enable parents to look to the future and
act/prepare accordingly''¢'%215¢ through making further necessary decisions, when advised and
educated by the screening provider to do so.%* Results can also lead to positive potential impacts of
rapid diagnosis and pathway treatment. Diagnosis received from screening can often shorten the
diagnostic journey for conditions identified that are currently clinically actionable or treatable,?*” and
get children the care needed quicker. The impact of rapid diagnosis to treatment can possibly help
alleviate parental anxiety and distress.'é2

Implications of false positive and false negative results

When receiving results from screening, there are risks of both false positive and false negative results —
a negative effect or risk of screening. Studies have shown that current screening yields few false
negative results, but does incur a higher number of false positives,' with varying implications for both
the child and parent.

Preparedness for these events can limit psychological distress for the parents and highlight the need
for specialist service use.?> Designing programmes based on recipients’ need for information across
the entirety of the screening, diagnosis and treatment pathway may enhance effectiveness.?>® In such
cases, infants who falsely screen positive may endure unnecessary diagnostic procedures and
potentially invasive treatments, whilst their families also suffer worsened mental health with potentially
increased stress and anxiety whilst coping with uncertainty.’07784276

The prospect of false positive newborn screening results also raises concerns about overutilisation and
an increased substantial burden on health services through further follow up testing and procedures.
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7084 These issues are further amplified if available treatment is also expensive or associated with serious
risks of adverse effects.”0”?

Regarding false negative results, in some instances medical advisors may deviate from the protocol if
they think it is likely that a screening result has been incorrectly interpreted.’ Communication and the
potential for this is something to be considered within the design of a programme, particularly with the
risk of uncertain findings and how, or if, these are communicated. Following false negative tests,
follow-up testing and clinic visits have been known to cause substantial financial strain, for example
through the costs incurred with attending screening (such as travel costs and lost income for parents).3
Further psychological strain can also put on families if additional testing is then needed,?’ for example
through increased unwarranted anxiety?*” and children becoming “patients in waiting”.2¢"3’

Too many false positive screening results also potentially weaken parental and public confidence in
screening programmes, and diminishes future opportunities for programmes.”” The potential for
negative psychosocial outcomes from false positive screening results is a risk associated with any
screening programme, and at a national level this risk is amplified.?* The literature highlights the need
for accessible professional support and explanation for parents regarding screening results,'®3"¢” for
example through genetic counselling. If parents are not adequately informed or communicated with,
their well-being can be negatively impacted and their trust in health services reduced.?®

6.4. Acting on findings
6.4.1. Care pathways

Care pathways are the healthcare resources and care streams available to patients seeking diagnosis
and treatment after having accessed their genetic test results.?%? They are an integral part of wider
healthcare systems and can be understood as being the last of three core elements in the case of
genetic screening programmes:

1. Interventions before and during the genetic test.

2. System of care within which the genetic test is embedded, i.e. maternity care in the case of
newborn screening programmes.

3. Care pathways available to patients, from genetic test to diagnosis and treatment.?%?

Newborn genetic screening does not end upon the return of data,'¢*#48 which is the beginning of a
potentially lengthy and costly follow-up process*7924%271 that is only made more challenging by the

uncertainty of genomic sequencing data, their limited clinical utility and the sheer number of
conditions screened for."6:4%:67.148,186,205,222,250

Newborn genetic screening can result in the potential escalation of unnecessary patient care due to
the risk of uncertain or false positive results, resulting in over- or misdiagnosis.’* This leads to the
medicalisation of healthy children who now must be monitored throughout their childhood.6:19%:237.2¢1
The medicalisation of the healthy life of a child, or the creation of “patients in waiting”,%" creates
increased anxieties and unnecessary stress for families,’® particularly because children may never
develop the disease.’ Children who receive positive screening results, and are subsequently
considered “at risk”, may be treated differently by their parents and risk developing disordered illness
behaviour, such as excessive worries or anxiety about their health.?¢’ Families may also suffer increased
stress, anxiety and financial burden following results from their infant undergoing unnecessary
diagnostic procedures and treatments.’® Some studies noted that even if the diagnosis is correct, there
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are limited treatment options for some of the conditions, while other available treatments have a
negative impact or severe side effects in children.'¢2182.237

Complexities resulting from genetic screening programmes, such as those outlined above, require the
creation of integrated healthcare pathways, including nutrition, psychology, social work and genetic
counselling support, to adequately support patients throughout their genetic screening journey.'?! It
has also been widely argued that the return of results journey should be facilitated by a genetic
counsellor and followed by regular contact during the diagnosis and treatment process.é'1¢7:250

6.4.2. Impact on healthcare professionals

The impact on healthcare professionals refers to the influence a newborn genetic screening
programme can have on the healthcare workers implementing it. Given the complexity of the social,
ethical and legal issues around genetic screening in newborns, healthcare professionals may
experience moral distress when communicating with parents both before and after screening.’ This is
due to the inherently social nature of communication between healthcare professionals and parents,’
and the fact that policy and practice are often incommensurable, resulting in situations where some
guidelines are difficult to follow out of concern for the parents’ well-being and mental health.’ This
tension can be especially stark when first informing parents about the screening programme and the
possibility that their child could receive an abnormal screening result.'”” Midwives reported that this
may lead to some professionals choosing to present the information in a way that they find least
distressing to expectant parents, such as by excluding the more difficult or controversial aspects of the
screening programme.'??

Another source of tension for healthcare professionals was the reporting and disclosing of uncertain
findings to patients.’”?2%° Some concerns for healthcare professionals included the few incentives for
clinicians to return results, fear of legal action, and lack of resources, time or expertise.” Not being
authorised to report incidental findings, for example when a pilot programme required them to only
provide information about diseases specified at the time of taking parental informed consent, was also
a source of moral distress for many professionals.’” This was especially the case when the disclosure of
such results could lead to clinical benefits and improved health outcomes.®”'?? Research showed that
clinicians believed providing results to patients was an ethical necessity, and these comments were
implicitly framed in the context of “benefit-sharing” and reciprocity.> At the same time, healthcare
professionals were aware that disclosing additional information to parents or acting on it by referring a
child for further tests was at odds with values such as reliability and uniformity of the programme.™? All
these complexities lead to potential intrapersonal conflicts when a person’s professional
responsibilities and personal moral intuitions do not align.”

Even once the decision to disclose information has been made, it remains unclear with whom the
professional should share the results of screening, at what depth, at which time point, and whether it
should depend on the potential medical and psychosocial consequences.'” Further disclosure to
relatives is another challenge for health professionals, who have mixed views about their responsibility
and if they, rather than families, should be the ones to inform relatives.™’ Traditionally, professionals
rely on patients and family to share screening results and information to other family members, and
often reinforce the importance of this during the disclosure of results.'” Repository research means
that data are used for longer periods of time (including after the child reaches maturity), which can
create additional risks not found in one-time clinical trials.”
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6.4.3. Workforce skills and training

Workforce skills and training relate to the knowledge and competencies that need to be developed by
relevant professionals to carry out high-quality healthcare interventions. The professional groups
involved in the planning and delivery of a newborn genetic screening programme are IT specialists,???
clinical and laboratory geneticists,??? medical doctors'?222 (especially paediatricians?3), nurses,'é2
midwives, 71253276 health visitors, genetic counsellors,®'1¢7-2°0 psychologists,'?' and quality assurance
experts.??

Given that newborn screening programmes are embedded in wider healthcare systems, those
systems, as well as the existing workforce, need to be prepared to accommodate the accompanying
changes.' Healthcare systems such as the NHS are already overburdened and struggle with capacity
to meet existing patient needs.??? The success of every genetic screening programme is highly
dependent on being delivered by committed and reflective healthcare professionals.’ To introduce a
new screening programme, consideration should be given to the level of staff training needed to
ensure that it is done well at all stages of the process: before, during and after.?*?

Before newborn genetic screening occurs

This stage of the process requires the preparation of suitable infrastructure to support the rolling out
of the programme, such as laboratories capable of handling genomic sequencing for the entire
population,'® educational approaches and informational materials for patients,®4?'¢” and staff trained
in biochemical genetics.™' It also requires training doctors, nurses and midwives in educating patients

and guardians, and in ethics and appropriate informed consent practices and standards.
16,59,136,191,199,213,249,255,265,276

Genetic counselling would also need to be offered to all parents or guardians, requiring much larger
numbers of counsellors routinely available to undertake this role both before and after newborn
genetic screening.???27? Genetic counsellors are equipped with the necessary understanding of the
social, ethical and legal issues around newborn genetic screening, and can adequately prepare
families for the potential benefits and challenges.** They can also help parents make as informed a
decision as possible about participation in the programme.>’ The literature outlined that when
involving professionals other than genetic counsellors it is important to remember that non-genetics
healthcare professionals reported low confidence in their genetics knowledge,?*%*¢ as well as concerns
about the impact of results on patients and them not being able to access a genetic counsellor if
needed.?? Other professionals, such as genetics professionals, reported fewer concerns in relation to
communicating about genetic screening programmes than their non-genetics colleagues.?*°

If the newborn genetic screening programme were rolled out without genetic counsellors, the
literature suggests it would be necessary to provide ethical training for relevant healthcare
professionals to enable them to deal with the moral problems they are likely to encounter, some of
which are described in Section 6.4.2.5%19? Such training would require the presence of an ethicist and
would ideally be a regular occurrence given that moral problems happen regularly in newborn genetic
screening due to the impossibility of preparing for every moral dilemma when protocols are
developed.'” This is especially vital given the variation in how closely healthcare practitioners adhere
to protocols and guidelines, especially when there are differing levels of support for the programme in
the clinical setting.>?1%
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During newborn genetic screening

Appropriate staff, whether clinical and laboratory geneticists or medical doctors, would require training
in the IT skills necessary to integrate obtained data into existing systems, interpret it, store it securely
and share it with authorised stakeholders.'¢1¢2186222 This requires preparing the workforce for
cooperation between and within different organisations to facilitate genomic sequencing, data
interpretation and release of results.”029%:2%¢.258 This cooperation is important to avoid putting any of
the healthcare professionals involved in the newborn screening programme under too much
pressure.> It is also important because of the interdisciplinary nature of the workforce required to
implement the genetic screening programme, which requires a good understanding of the technical
information on sequencing and the more normative, ethical and legal aspects of the intervention.?* [t
is hence necessary to ensure that the diverse professionals involved in the newborn genetic screening
programme share the same understanding of the issues at stake, use common vocabulary to solve
arising problems, operate within the same theoretical framework about the goals and limits of the
programme, and know how to translate screening results to practical clinical settings. 2°

After newborn genetic screening

The return of results needs a dedicated and well-trained multi-disciplinary team of genetic counsellors
and healthcare practitioners who can communicate meaningfully with patients and are knowledgeable
about how to integrate these results into existing care pathways to ensure access to the best
treatment.31127:258.261.263 How this is done matters to parents as they can be left feeling like they have to
deal with an “information overload” following screening results disclosure.** Genetic counsellors
should be in regular contact with patients during diagnosis and treatment to ensure adequate support
and clarity around available care options.¢" 1750 A recent systematic review found that the period just
prior to diagnosis is often when most support is needed, and that counselling and psychosocial
support at this point, and at diagnosis, can help avoid long-term negative impacts on the family
members of an affected child.'? Minimising diagnostic delay, providing accurate information and
access to specialist knowledge appear to be key to minimising parent and carer distress.'?

After the results have been returned, patients need to access diagnosis and treatment, including the
workforce capacity required to accommodate more follow-up needs.3"148.159.222 This |ast stage also
requires staff responsible for quality control, monitoring and cost-utility assessments.?%” More staff will
also be needed as custodians of collected data, capable of making sense of the evolving science
influencing the interpretation of screening results.’® 8 Decisions will also have to be made about data
ownership, who will be authorised to access data and when, as well as the appropriate models of
accountability for data.?'” One way to achieve this is for both data sharers and users to operate within
a system of mutual accountability and data interoperability.?"”

Overall, the rolling out of a new newborn genetic screening programme requires more workforce to
address healthcare needs at all stages.??? Importantly, given the number of diverse people and
processes involved in newborn genetic screening, it is uniquely vulnerable to professional mistakes
and best practice lapses.> This is because all the people involved, from parents to professionals, make
decisions on behalf of the child in question, often without adequate consideration for their future
autonomy.>* As the literature suggests, there also tends to be an underestimation of the risks
associated with genetic screening for untreatable diseases and subsequent disclosure of results,
especially for the child, who may integrate such information into their developing sense of identity.**
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6.5. Implications for the Newborn Genomes Programme

6.5.1. Summary

There is a range ethical issues to be considered at the stage of interpreting, communicating and acting
on findings. These issues include uncertainty of findings, management of unsolicited findings,
consideration for the balance between benefit and harm, constraints of the programme, unactionable
conditions, determining who communicates findings, and the psychosocial impacts of the findings.

Selecting which findings to share with participants is a key initial step for any screening or research
programme. There are four broad categories of results that could be returned to participants in
newborn genome screening programmes: 1) childhood-onset actionable conditions; 2) childhood-
onset non-actionable conditions; 3) adult-onset actionable conditions; and 4) adult-onset non-
actionable conditions. While it is straightforward to justify the return of data on clinically actionable
childhood-onset conditions, the return of the other categories depends on the context. Return of
adult-onset conditions is generally not recommended for newborn screening programmes.

Unsolicited findings pose a further ethical issue for screening programmes. The design of the
programme, and its varying constraints, impact whether a condition can be disclosed to the family. It
can be morally difficult for professionals if they become aware of an unsolicited finding but cannot
disclose to the family if it falls outside the programme remit. There are potential risks of withholding
information, especially when results provide clinical benefits to the patient. How potential unsolicited
findings will be managed is an area to be considered within the NGP, for both the patient and
professional.

The obligation to return results beyond the initial screening intervention is subject to debate, but
researchers, health professionals and the public generally support the return of clinically actionable
findings arising from the reanalysis of genetic data. However, there is less consensus regarding the
return of “raw” data (e.g. full genome sequences) to children or their parents, and how this should be
managed, particularly when parents seek access to these data before children are able to provide
consent. For the NGP, this requires further investigation from ethical, legal and social acceptability
perspectives to determine the best course of action.

Due to the complexity of genomic results and information, there are risks of uncertainty and variation
in interpretation. In this context, screening is not a diagnostic assessment, but an investigative strategy
for newborns. There is a certain degree of subjectivity in variant interpretation, therefore there will
inevitably be some differences across health facilities and between some health professionals. For the
NGP, these risks of uncertainty should be communicated to the family early in the screening process.
As noted in the discussed literature, this could be detailed and discussed with families at the stage of
programme engagement or during the process of consent.

There are various options for who delivers results and provides information to families regarding
screening, such as genetic counsellors, midwives and nurses. Screening results can often be unclear
and difficult to interpret, therefore having the provision of staff or information is key for helping
families understand the results and how, when appropriate, they can act on them.

Following the return and communication of results there is the potential for psychosocial impacts.
Results from screening can lead to a range of psychosocial implications for parents, including
increased worry and stress, alongside overall increases in anxiety. This is further exacerbated when
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results are uncertain. Diagnosis should not be viewed as a one-off event, but rather the start of a
process, and encourage the development of a strong relationship between patient, family and health
professional(s). Poor communication during this process can increase negative psychosocial impacts of
screening results. In the case of the NGP, providing families with the necessary information and
guidance for an identified variant would potentially alleviate any psychosocial impacts, including
anxiety, and enable them to prepare/act accordingly. However, there is less known within the literature
on the psychosocial impact of returning results in the context of WGS for children and their parents,
with research thus far showing mixed impacts.

6.5.2. Examples from other projects
Communicating findings, including uncertain and/or unsolicited findings

e The SEQUAPRE study analysed the preferences of parents with undiagnosed developmental
disorders for receiving hypothetical exome sequencing results.®” The findings highlighted that
parents preferred to be informed about possible variants of unknown or uncertain significance,
especially those most common or likely. Parents also wished to be accompanied by a
geneticist, and valued receiving extensive genetic information, in some cases beyond what was
initially prescribed.®” Importantly, research concluded that the diagnostic process should take
into account the meaning and potential further implications of diagnosis for patients.3” This
should also be communicated to parents.

e The BabySeq Project is a randomised trial exploring the medical, behavioural and economic
impacts of integrating genomic sequencing into the care of both healthy and sick
newborns.'®22> Following this project, research has recommended that studies are designed to
minimise the risk of identifying variants linked to adult-onset conditions and those not
immediately actionable to support the child’s future autonomy.'®22> This communication of
uncertain or unsolicited findings needs to be addressed upfront through the consent process.
However, whether to disclose or not is disputed across research.??®

e A protocol for the Geisinger MyCode® Community Health Initiative project, or the PROGRESS
study, outlines how this study will disclose adult-onset results to minors and their parents.?3
This project is still ongoing and therefore the outcomes of this disclosure are yet to be known.

e The MedSeq project explored the use of whole genome sequencing in both a healthy
population and a population with suspected genetic cardiac disease.??® Findings uncovered
that patients showed good comprehension levels about the study, including the purpose, risks
and policies regarding the return of results. Notably it employed a detailed consent procedure
including written forms and highly trained staff, and provided patients with the opportunity to
ask questions to study personnel. Patients from this study also believed that physicians
communicated their results clearly and effectively, which was a reflection of the key training
and genomic education that the involved physicians underwent for the project.??* Whilst the
Genomics England NGP has a different population to the MedSeq project, the exemplar of
training relevant staff in how to communicate findings may be something to consider.

e In Genomics England’s 100,000 Genomes Project, research results were fed back to the
participant’s treating clinician for discussion with the patient, after the NHS had validated the
findings.”* Participants were also not obligated to receive secondary results, and could choose
to opt-out of this aspect of the programme.'”? If the NGP were implemented on a national
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scale within the NHS it would be challenging to adopt this approach to separating research
and clinical findings, given that the primary purpose of participating in screening would be to
identify the risk of future health conditions. However, this may be more acceptable for the
outputs of the long-term research use of repository data generated by the NGP.

Psychosocial impacts, and examples of how to mitigate them

As discussed, few studies have attempted to understand the experience following the return of
findings, and the psychosocial effects of such disclosures.®” Authors have noted the need for a more
complete theoretical framework to examine the potential effects of results arising from sequencing®':

Looking at the SEQUAPRE study, the findings showed that while waiting for the results,
respondents preferred to be accompanied by a geneticist or a psychologist, rather than being
accompanied by a nurse or by other families.’

The Geisinger MyCode® Community Health Initiative protocol outlines how the project will
employ genetic counsellors to disclose results, and will conduct a psychosocial assessment
during the disclosure visit to monitor the psychosocial impacts.?*? Separate therapeutic
sessions with participants who exhibit clinically significant distress, or other psychological
outcomes, will also be scheduled.??

Counselling sessions, for example, can be used to help patients understand and adapt to the
various implications of their screening results.?”” Sessions can also help patients and families
understand and interpret results correctly, further enabling them to use the results to their
benefit.?”’

6.5.3. Key areas for further research and consultation
The key outstanding unanswered questions/topics requiring further research and consultation
regarding the management of uncertain and/or unsolicited findings, and communicating findings

specifically for the NGP, are as follows:

Genomics England has returned “raw” data to participants under previous programmes;
however, UK law is unclear about parental rights to their children’s data. Further consultation
on the legal and ethical issues surrounding this could be useful.

The literature highlights potential tensions that arise with healthcare professionals around
disclosing unsolicited findings when their professional role and moral intuition may be in
conflict. Engagement with the professionals who will be involved in the NGP about this issue
could mitigate potential tensions.

Further research and consultation into how the risks of result uncertainty can be communicated
appropriately and meaningfully to parents is needed.

Evidence regarding the potential harm (particularly in the context of psychosocial impacts) of
screening remains emerging within research, and consequently is not yet systematically
measured. Therefore, further exploration may be needed for the psychosocial impacts and
potential harm of screening results, and how to mitigate them.

Consultation and further consideration on how to effectively prepare professionals delivering
the screening results appropriately to patients and families is needed.
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e If results are uncertain, this raises a question regarding the threshold that would need to be
met for “certainty” within variant interpretation.

¢ Understanding what health system resources need to be in place to support parents and health
system staff with the NGP as a research study, versus the full, national roll-out of newborn WGS,
will be an important task for Genomics England. The professional groups involved in the
planning and delivery of a newborn genetic screening programme are extensive, and thus broad
training will be required. Further research and consultation on these matters will be critical for
successful programme implementation.
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7. Governance and the involvement of commercial organisations

Chapter summary points:

There is no universally agreed approach to governance in health research, but consensus on
broad principles is emerging.

There is a move towards the explicit consideration of promoting equity and stakeholder
involvement in the design and implementation of governance systems and processes, but
there is no uniformly accepted and consistently effective approach:

o Participatory governance and the AFFIRM framework, which incorporates adaptive
governance and principles-based regulation approaches, provide two potential
strategies for addressing this.

How participant or patient data will be used in research, and who will have access, require
explicit consideration and transparency as they are frequently identified as areas of concern for
data subjects:

o The Global Alliance for Genomics and Health has set out the Key Implications for Data
Sharing (KIDS) framework to better support paediatric data sharing in genomic
research.

Involvement of industry partners in publicly funded research initiatives is a key area of concern for

participants. Providing access to commercial organisations and researchers may be challenging to
reconcile with the public good rationale for an LHS, unless their involvement is circumscribed in a
transparent and legally enforceable way.

7.1 Governance and data use

Governance in health research is perceived in multiple ways, but generally refers to processes and
structures implemented by actors such as researchers or funding bodies, rather than the state. These

rely on principles rather than law for authority to inform decisions, and encompass a broad range of
actors.’ Governance frameworks for biomedical research and biobanks should facilitate data access,
while also protecting participants against potential risks; however, currently there is no consensus on
best practice for the governance of genomic databases.'” O'Doherty et al. (2021) describe the key

functions of good governance of a genomic data resource as: 1) enabling data access; 2) compliance

with national laws and international agreements; 3) supporting appropriate data use and mitigating
potential harms; 4) promoting equity in access to and use of data; and 5) ensuring the use of genomic
data for public benefit.’” In line with this, Gille et al. (2020) emphasise the importance of the
transparency and accountability of biobanks, and thus the mechanisms for oversight of how the
biobank operates.”®

Their recent review of international biobanks identified six types of governance mechanisms that
address the areas outlined above’® :

1.

Communication, including physical and online communication points, clear mechanisms for
explaining biobank processes, plain English information for participants, and a scientific
protocol.

Compliance with international and national laws and codes (with documentary proof of this).
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3. Expert advice from advisory committees, ethics committees and management committees.

4. External review of quality management processes and approval from a national ethics
committee.

5. Internal procedures, including how the consent process is managed, documented policies for
key aspects such as data sharing, standard operating procedures for routine activities, and a
quality monitoring system to ensure the biobank meets all relevant standards.

6. Partnerships such as affiliation to a professional association or network, co-operation with other
biobanks to facilitate the harmonisation of procedures, and membership of an umbrella
organisation that supports biobank governance.

Many of the mechanisms described above, particularly expert advice, compliance, external review and
partnership, help to foster the legitimacy of a biobank and thus gain social licence for its
operation.”®#? Obtaining social licence requires the development of trust, which in relation to
governance can support the use of shared or reflexive governance approaches.’® However, research
has highlighted the relative absence of patients and participants in the development of data
governance policies. Although much attention has been given to theoretical and practical issues
relating to consent, this does not always encompass exactly how data are used and how the outcomes
will be shared.?* This may be particularly relevant when a screening research programme has a clinical
component and feeds into a biobank. Outlined below are some approaches to developing
governance that address this issue, and that have been suggested for biobanks and other biomedical
research using large data sets.

Participatory governance is one approach that has been advocated for providing a role for patients,
participants and the general public in the governance of health research.*° This approach has been
used in many contexts outside healthcare and is underpinned by: 1) problem solving that supports
relationship building; 2) “bottom-up” participation through which non-experts are supported in
decision making; and 3) a deliberative approach that considers all perspectives.*° This approach is
intended to support the empowerment of patients and the public, redress power imbalances, and
improve public services; however, its impact in practice has been variable.*°

Vayena and Blasimme (2021) propose the AFFIRM framework to support the development of
governance for health research using large-scale data sets.?** This framework combines an adaptive
governance approach with principles-based regulation, which enables it to be flexible enough to
address future research developments, while recognising the range of actors involved in governance
and facilitating their involvement in the development and implementation of governance structures
and processes. The authors put forward six principles to support the development of governance
frameworks, outlined in Box 7.1 below.

Box 7.1. Six principles of the AFFIRM framework for governance?*

1. Adaptivity: The capacity of governance structures and processes to ensure proper
management of new forms of data as they are incorporated into health research practices.

2. Flexibility: The capacity to treat different data types depending on their actual use rather
than their source alone. Flexibility means recognising the impact of technical novelties and,
at a minimum, giving due consideration to their potential consequences.
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3. Monitoring: Risk minimisation is a crucial aim of research ethics. This requires on-going
monitoring.

4. Responsiveness: Measures are put in place to at least reduce the impact of any risks (e.g.
data security breaches) on the rights, interests and well-being of research participants.

5. Reflexivity: Assumptions that drive the use of rapidly evolving technologies are put under
careful scrutiny as to their plausibility, opportunity and consequences. Public support for, as
well as trust in, scientific research may be jeopardised by the reputational effects that can
arise if reflexivity and scrutiny are not maintained.

6. Inclusiveness: This component of systemic oversight closely resonates with one of the key
features of adaptive governance: the need to include all relevant parties in the governance
process.

Vayena and Blasimme (2021) argue that the use of these principles ensures transparency in the
development of governance structures and processes, which in turn supports public accountability and
helps to identify a common ground for all stakeholders involved in a research programme.?* Given
how recently the AFFIRM framework was proposed, further research is needed to determine its utility,
particularly for genomic biobanking and LHS.

7.1.1 Data use

One of the main concerns for potential research participants relating to governance is the explicit
consideration of which data would be shared with whom, and under what conditions.®?70:105.163,220.242,279
Experiences with the disclosure of research use of newborn screening dried blood spots has
highlighted that people do not view all uses of data equally. In multiple countries, the research use of
these residual samples caused public concern when it became widely known, even resulting in lawsuits
in the United States.®” However, parents perceived meaningful differences between research
conducted to improve the clinical system under which the data were collected, which was generally
acceptable, and purposes not directly related to newborn screening, such as the identification of
disaster victims, forensics and research on maternal diet.”%'2'%3 A broad principle for deciding on
appropriate research use is that nothing should be undertaken that would undermine the trust that
participants have placed in the system and its researchers, or have the potential to be misused.®® Some
authors have also suggested that research participants should be offered an element of transparent
choice, particularly about which organisations can access their data and what types of research they
may be used for.5224 However, implementing this in practice for a life-long project in which future
research questions cannot all be anticipated may be difficult.

To better support paediatric data sharing in genomic research, the Global Alliance for Genomics and
Health set out the Key Implications for Data Sharing (KIDS) framework, which focuses on children’s
involvement in decision making, parental consent, balancing benefits and risks to the child, and data
protection and release.??
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Box 7.2. Key Implications for Data Sharing (KIDS) framework?°

Children’s involvement
» The best interests of children are primary.

e Children should be listened to and involved in decision-making processes related to genomic
and associated clinical data sharing in developmentally appropriate ways.

Parental consent

e Parents should be informed in a transparent manner how information regarding their child will
be securely managed and used. In a research context, data sharing infrastructures should
enable children to withdraw consent, when possible, on reaching the age of majority.

e Parental authorisation for ongoing or future unspecified research should include the provision of
information related to existing data governance.

e Values conveyed by family, legal guardians or primary caregivers should be respected when
possible.

Balancing benefits and risks

e All healthcare professionals involved in processes of data sharing and data-intensive research
have the responsibility to balance potential benefits and risks, and discuss these with parents at
the time of consent.

e The decision to share paediatric genomic and associated clinical data should be supported by
an evaluation of realistic risks and benefits.

Data protection and release

* Duplicative collection of research data involving paediatric patients should be avoided.

*kk

e Anonymised paediatric data”"should be made available via publicly accessible databases.
Identifiable paediatric genomic and associated clinical data should be coded***and made

available through a controlled or registered access process.

e Providing children and their parents the opportunity to share genomic and associated clinical
data is an obligation of those who generate such data.

***Here the authors are referring primarily to genomic and clinical data.

***The authors suggest four different approaches to remove identifying information: 1) anonymisation; 2) de-identification; 3) encryption;

and 4) pseudonymisation or “coding”. The method chosen will depend on characteristics of the data in question.

While useful, this framework is predicated on the idea that sharing a child’'s data will have benefits for
the child, and therefore be in the child’s best interests.??° Although this may be a plausible assumption
for research focused on a particular medical condition that aims to recruit affected children, it is
unclear whether this is equally true for participants in a public health screening programme, the
majority of whom are healthy.
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For screening programmes and subsequent genomic research involving newborns, results from
analyses of a child’s genetic information will necessarily be shared with their parents or guardians (see
Chapter 6 for further discussion).’* However, there may also be grounds for sharing genomic
screening results beyond the child—parent relationship. The nature of genetic information means that
some conceptualise it as “belonging” to all genetic relatives, whereas clinical information remains
personal, therefore the disclosure of genetic information to pertinent relatives may not be considered
a breach of privacy (see also Section 2.1.1).50-23

The possibility of sharing information that results in broader genetic data misuse, violations of
information governance and discrimination (e.g. impact on medical and life insurance, mortgages,
employment) that could impact the child’s future in the long term is a frequently cited
concern.&131519.72,112,119,148,160,163,219,235,236.256, 261 For example, in the BabySeq programme some parents
were reticent to consent to their child undergoing newborn genomic screening if the results were
integrated into infants’ medical records, citing concerns about potential genetic discrimination and
safe data storage.’? In contrast, another study found that parents wanted genomic test results to
appear in their child’s medical record, regardless of the condition, so that all healthcare professionals
could access the information to guide the child’s care.??’ However, these studies were both conducted
in the United States and thus may not mirror the perspectives and concerns of UK parents.

Concerns regarding the potential of de-identified data to be linked back to the original donor, and
subsequent discrimination, are magnified in the context of depositing a child’s data in a repository for
research and linking it to other data sources (e.g. genomic data and medical records).!” 4" While
necessary for research purposes, linking multiple data sets increases the risk of participants potentially
being identified from the linked anonymous data.?’* It has been possible to link anonymous biobank
data to individuals by comparing data across multiple databases, therefore the anonymisation of data
is potentially insufficient for the protection of privacy or confidentiality.'23:244

Some people, particularly ethnic minority populations in the United States, are also concerned about
inadequate privacy protections that could lead to the forensic use of genomic data for law
enforcement in detrimental ways."2'¢° The potential misuse of genomic data by commercial
companies is also an issue; %% if commercial companies are involved in data sharing in a way that
undermines public trust, this may affect participation in the screening programme and willingness to
share data (see Section 8.2.5 for further discussion of commercial involvement).’?

7.2 Public—private partnerships and the public good

The LHS approach provides a helpful practical and ethical framework for negotiating the ethical, legal
and social issues raised by programmes with both clinical and research elements. However, involving
private industry in a system based on a societal perspective and that emphasises solidarity, public
good and reciprocity can create considerable tensions that could undermine public trust in and
acceptability of the system.”"131.15.173.208 Thjs section discusses the potential benefits and challenges of
private sector involvement, and the possible approaches to balancing these offered to date.

7.2.1. Potential benefits and challenges of public—private partnerships

The involvement of the private sector in research relating to WGS newborn screening has the potential
to bring benefits to society. National WGS screening and/or research programmes are expensive both
to implement and maintain, especially if lifetime biobanking is involved, and public—private
partnerships may help facilitate a sustainable funding model.’”® The involvement of private industry
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can also help to support one of the key objectives of an LHS approach: improving clinical care.”"'>>
This may be achieved through access to better diagnostics, the development of new therapeutics or
providing healthcare systems with financial advantages.*?71.1%

However, if LHS-type initiatives that originate in the public sector and intended to provide benefit to
the population engage in partnerships with industry, this will inevitably raise questions regarding
commercialisation, profit, intellectual property and ownership that will challenge the relationship
between the initiative and its participants.?’® Piasecki et al. (2019) suggest that participation in research
can only be considered a moral duty when it takes place within a public LHS that can be assumed to
contribute to the public good; this cannot be assumed in a private system and requires further
justification.?®® Where a public—private partnership sits within this space is unclear, and is likely to be
perceived differently by different people and in different contexts. The public in most countries,
including the United Kingdom, distinguish between sharing their genomic data and medical records
with for-profit versus not-for-profit researchers, generally being more positive about sharing with the
latter, although governments appear to be trusted less than non-profit researchers.’ 172 Knowledge of
who will use their data, for what purpose, and how the user will benefit are identified by the public as
key factors that inform their trust in those who access their data.'”’

Private sector partnerships will therefore give rise to privacy and confidentiality related concerns about
who participant data are shared with and for what purposes.”"'”? Failure to address these concerns
adequately will likely lead to a loss of public trust and the consequent disintegration of the
initiative.”1131155173.208 This would be particularly problematic in the case of a newborn screening
programme as it would cause substantial detriment at the population level if private involvement led
to disengagement with an intervention that currently (based on newborn blood spot testing) has
extremely high uptake.'’?

7.2.2. Approaches to balancing the benefits and challenges of public-private partnerships
Public—private partnerships require prospective contractual arrangements that enable the provision of
access to samples and data on a non-exclusive basis for private sector organisations.'”® This enables
research to take place, but circumvents potential problems relating to ownership or intellectual
property claims. Such arrangements would also need to ensure that benefits are shared amongst
stakeholders.’”® A solidarity-informed model for partnership could be used to ensure common interests
are respected in terms of both providing health benefits and providing oversight of how data are
used.”" This could entail a fee-for-access model by which the money private organisations pay to
access data is shared with the healthcare system that collected the data, or the healthcare system
receives a percentage of profits in products developed using the data, or the healthcare system has
shares in the private organisation.”” These models benefit the population rather than the individual,
and is in keeping with the ethos of an LHS approach.

However, more than legal assurances will be needed to ensure that the solidaristic nature of the LHS
system is retained in public—private partnerships. Retaining public trust in a hybrid-clinical research
system will require transparency about how patient data are used, including by private sector
organisations, and what the system received in return for data access.'?* Research suggests that public
perspectives on private sector involvement are nuanced and dependent on the type of private
organisation and the proposed uses of shared data."”® This suggests that a degree of participant
control and choice over the use of their data, such as that implemented by some citizen science
genomics resources, could go some way to mitigating concerns about public—private partnerships.'®
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The increasing complexity of data-driven research, the desire of some participants to be more
engaged with how their data are used, and the power imbalance between a single participant and a
research team has stimulated the emergence of data intermediaries, some of which facilitate
commercial research.?? Some of these intermediaries are non-profit co-operatives, such as MIDATA
(www.midata.coop/en/home/) and SALUS COOP (www.saluscoop.org).?*’ These organisations support
participants to engage in research, effectively facilitating a type of unofficial collective bargaining on
behalf of research participants to ensure that they can share their data while retaining a degree of
control over its use. However, more commercially-oriented intermediaries have also developed, such
as the Data Dividend project (www.datadividendproject.com), which focuses on financial incentives
and may support data sharing for commercial research.?? While the role of data intermediaries is
recognised in the EU’s proposed Data Governance Act, payment for sharing data for industry research
is not addressed.?*

7.3. Implications for the Newborn Genomes Programme

7.3.1. Summary
There is no universally agreed approach to governance in health research, but consensus on broad
principles and functions is emerging and entails:

1. Enabling data access
Compliance with national laws and international agreements

Supporting appropriate data use and mitigating potential harms

2

3

4. Promoting equity in access to and use of data

5. Ensuring use of genomic data for public benefit
6

Ensuring transparency and accountability of biobanks.

Governance mechanisms may include communication with stakeholders, legal compliance, access to
expert advice, external review, standard internal operating procedures and partnerships with
associations of networks. Many of these mechanisms serve to support research initiatives to gain social
licence. Recognition of the importance of social licence has led to a focus on how to support the
better engagement of stakeholders in governance systems and processes. Participatory governance
and the AFFIRM framework, which incorporates adaptive governance and principles-based regulation
approaches, provide two potential strategies that may be useful for the NGP.

How participant or patient data will be used in research, and who will have access, require explicit
consideration and transparency as they are frequently identified as areas of concern for data subjects.
Participants are often particularly concerned about the possibility of being identified, or their children
being identified, in data sets, and the consequences this may have if their data are accessed outside
the healthcare sector (e.g. by commercial insurance companies, employers, or law enforcement). The
Global Alliance for Genomics and Health set out the Key Implications for Data Sharing (KIDS)
framework to better support paediatric data sharing in genomic research, which could assist in the
development of the NGP.

The involvement of industry partners in publicly funded research initiatives is also a key area of
concern for participants. Providing access to commercial organisations and researchers may be
challenging to reconcile with the public good rationale for an LHS unless their involvement is
circumscribed in a transparent and legally enforceable way. Different approaches for managing public—
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private partnerships have been trialled in some studies (see below), but there is currently no
established best practice. It is also unclear how healthy participants, such as most individuals in the
NGP, with nothing to gain from research participation (e.g. potential for new treatments) may view
public—private partnerships in practice.

7.3.2 Examples from other projects

As discussed above, there is no uniformly accepted, best practice approach to the governance of
genomic research initiatives. However, O’Doherty et al. (2021) provide an in-depth assessment of the
governance frameworks of six contemporary genomic research projects that provides insights into the
strengths and weaknesses of different approaches.’” The authors assert that there is no single best
approach to governance as the project approach must be tailored to its context, which will vary due to
many of the factors discussed in Chapters 3 and 4. However, they argue that all governance systems
should be transparent in terms of how they are developed and operated, and the requirement and
extent of this transparency should not vary by initiative or context.

Similarly, there is no established best practice for how to manage the involvement of commerecial
organisations and researchers in publicly funded research. One approach is provided by
ClinicalStudyDataRequest.com, a portal that provides access to patient-level data from both industry
and academic research projects. It incorporates privacy and confidentiality protections for participants,
and all proposals for data use are subject to independent review. Confidentiality protections are also
extended to researchers and organisations, and data must be kept confidential if the original from
commercial research and the original study sponsor has an exclusive licence to any intellectual
property created using its data. However, while the data are confidential, there is a requirement to
make all results publicly accessible.?*?

Genomics England has already implemented an approach to public—private partnerships in the context
of the 100,000 Genomes Project.”" In addition to partnerships with public sector researchers,
Genomics England set up partnerships with private companies to develop sequencing and informatics
technologies, and developed a public—private consortium to ensure the outputs of the project were
suitable for industry use."3 However, a key difference between this project and the NGP is that the
NGP will not be recruiting participants on the basis of having a particular condition, whereas
participants in the 100,000 Genomes Project were affected by a rare health condition or cancer. These
participants became involved in the 100,000 Genomes Project with the knowledge that their
involvement may lead to the development of diagnostics or therapeutics for their condition, and even
these individuals expressed concern regarding commercial involvement in the project.>’ The potential
benefits from involvement in the NGP may seem even less tangible to parents of apparently healthy
children, most of whom are unlikely to benefit from involvement beyond receiving a clean bill of health
from the NGP. Whether the obligations of solidarity and reciprocity will be strong enough to override
any concerns about private sector involvement and induce people to participate will depend on the
other elements of the programme, particularly those discussed above, and overarching transparency
and trust in the NGP.

7.3.3. Key areas for further research and consultation

The lack of consensus regarding governance approaches and the management of public—private
partnerships raises a number of considerations from the NGP that would benefit from further
consideration and public consultation. The key areas include:
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How stakeholders should be involved in the governance of the NGP from the design stage.

The AFFIRM and KIDS principles provide a useful framework, but these are only intended to
provide guidance in developing a governance framework tailored to the needs of a specific
initiative.

Information or other resources that would support potential participants to feel confident that
NGP data governance will ensure their data remain confidential and are only used for purposes
within the remit of the programme.

How best to manage the involvement of the private sector in NGP research. Research has
shown that participants take a more nuanced perspective on data use than simply discounting
all industry involvement, and may want to determine data use based on purpose and the
specific organisations involved. How this can be operationalised within the context of the NGP,
given the life-long use of participant data, requires further research and public consultation.
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8. Summary and areas for further investigation and consultation

The purpose of the research described in this report is to explore and summarise the literature
regarding the ethical, legal and social issues raised by collecting whole genome sequencing (WGS)
data from newborns for use in a research programme. This research also addresses considerations for
newborn WGS if in the future it were to be added as a screening test to the national newborn
screening programme. This research was commissioned early in the development of the NGP (January
2022). Therefore, it is not intended to provide a critique of the NGP specifically, as at the time of
writing many aspects of the programme are still under development. We have drawn out areas that
may be particularly relevant to the NGP based on the current, early design of the project. This is to
help support the work of Genomics England and is not intended to dictate their areas of focus; as the
NGP progresses, some of these areas may become less relevant.

This chapter restates the key findings and suggested areas for further research/consultation set out
previously in Chapters 3 to 7 so that they are all collated in a single chapter for ease of use. It first
redescribes the conceptual framework (outlined in Chapter 1) used to guide this research in order to
orient the reader to the sections that follow, which map back to this framework. The collated summary
sections then follow, and finally the collated areas for further research and consultation are presented.

8.1.1. Conceptual framework used for this research

We developed a conceptual framework that maps and describes key ethical, legal and social
dimensions/themes that need to be considered for the design and implementation of a programme
involving WGS of newborns for research and/or clinical practice. These were grouped into seven broad
but interrelated aspects, starting from the decision-making processes of potential participants (or their
parents/guardians), through to the future use of the data such a programme would generate, and the
broader societal context in which a programme would operate.

Our conceptual mapping of the issues onto these areas was revisited and refined throughout the
project, with the final version shown in Figure 8.1. The five coloured circles in the diagram relate to
how a newborn WGS clinical and/or research programme is developed, implemented and managed.
Transparency, equity and stakeholder engagement are encompassed by all five circles as these are
cross-cutting issues that need to be considered in all aspects of such a programme.

The five coloured circles in the diagram represent different groups of issues that relate to decision
making by parents or guardians, interpreting WGS data, communicating findings, provision of support
and care, and future use of WGS data. The five overlapping aspects of a newborn WGS screening
programme sit within a broader societal context that encompasses two sets of factors that will affect
the implementation of a newborn WGS clinical and/or research programme. We aggregate these into
overarching and direct factors based on the degree to which the design and implementation of a
programme might interact with, influence, or be influenced by them. Overarching factors include
public health and economic considerations, and regulations and policies that impact different aspects
of the programme. Direct factors include health (and genomic) literacy, trust in researchers and clinical
services regarding use of personal data, public acceptability of using genomic data for newborn
screening, the potential for discrimination, and the lack of representation of minority ethnic groups in
genomic research.
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Figure 8.1. Mapping ethical, legal and social issues onto the seven key aspects of newborn WGS
screening/research programmes
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8.2 Summary of key issues for the Newborn Genomes Programme to
consider

8.2.1. Public health objectives, resource allocation and regulation

The overarching contextual factors considered relate to the expectations against which the NGP would
be evaluated, and the potential constraints placed on the design and implementation of the NGP due
to regulations and policies (or where the most appropriate approach is unclear due to a lack of clarity).
As one of the NGP's objectives is to determine whether implementation of newborn screening using
WGS is feasible, the research undertaken will need to consider the public health requirements of such
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a screening programme, as well as whether it provides value as a research resource. The original
guidance for potential screening tests devised by Wilson and Jungner has been updated to reflect
current genomic screening practices, and can provide a structure for ensuring public health objectives
are met.

In addition to whether WGS screening will serve the interests of the population as a whole, its cost-
effectiveness must also be considered as it entails the use of public funds. The WGS must be at least
as cost-effective as the current newborn bloodspot screening programme used in the

United Kingdom. While initial modelling estimates suggest that this will be the case, and a WGS
approach may in fact prove more cost-effective, substantial uncertainties remain, and pilot projects are
strongly advocated for in the literature. The NGP will therefore be well positioned to make a valuable
contribution to knowledge in this regard.

While there is limited research on the regulation of genomic medicine compared to the body of
research on ethical issues, several areas have been highlighted that are important for newborn WGS
screening research and clinical practice:

o Duty of care: The degree to which all those involved in a newborn WGS screening programme,
both clinicians and researchers, have a duty of care to participants/patients is currently an area
of discussion. A duty of care could theoretically extend beyond those who may directly interact
with a participant to include individuals or organisations who provide services or infrastructure
(e.g. testing laboratories, bioinformaticians).

¢ Return of secondary or incidental results: The principle of returning results to participants from
WGS studies, whether focused on clinical practice or research, is generally agreed upon.
However, what information should be returned, what constitutes best practice, and the
obligations this places upon researchers to search for and share findings is still a subject of
debate.

e Consent: There is ongoing discussion in the United Kingdom regarding the need for consent
when processing data for health and social care research versus using public interest or
legitimate interest as the legal basis. The basis on which data will be used must be determined
for any WGS screening programme. However, even if consent is not required for the use of a
participant’s data, this does not necessarily remove the need to seek ethical approval.

e Privacy and data sharing: Privacy and data sharing in the United Kingdom is currently very
closely aligned with the European General Data Protection Regulation. This means that
participants in a WGS screening programme have the right to request access to their data. The
NHS Constitution for England also specifies that individuals have a right to be informed about
how their data will be used, and decide whether it is shared for research purposes. What this
means in the context of a long-term research programme is open to discussion.

There is currently no definitive guidance on how to manage these issues in the UK, and in some areas
the NGP may set a precedent for England. Development of programme-specific policies that set out
how these elements will be managed has been recommended as an interim solution. The recently
proposed Learning Health Research Regulation System, which emphasises a value-driven, transparent
and inclusive approach, may provide a useful framework (see Section 8.3 below).

8.2.2. Public acceptability, trust and equity
The direct factors considered relate to the concepts of public acceptability, trust and trustworthiness,
as well as the concepts of discrimination, participation, equity of access and use of genomic medicine.
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Acceptability, trust and trustworthiness

The public acceptability of genomic research and screening is influenced by an endeavour’s
trustworthiness, or its honesty, competence and reliability; however, trustworthiness alone is
insufficient to generate public trust. To engender public trust, genomic research endeavours need to
engage in practices that clearly communicate their trustworthiness. These practices can include
transparency, communication supported by genomic health education, and community and
stakeholder involvement.

Transparency through information sharing is frequently highlighted as a key method for facilitating
trust. This approach often relies on informed consent processes to convey information. However, it has
been critiqued for not distinguishing between making information available and actual communication.
For the latter, information must be accessible and understandable to those who need it. For actual
communication to occur, approaches such as genomic health education of the public, patients and
healthcare professionals may be needed. This education can happen through a variety of avenues,
such as formal educational programmes, workshops, clinical interactions or the informed consent
process.

Community and stakeholder involvement can help to build trust and public acceptability, assist with
understanding public perspectives on ethical questions such as what information should be returned
to parents, and contribute to genomic health education efforts. Community involvement can take
various forms, although examples in the literature often involve the creation of a board or panel
comprising members of the public. Regardless, the engagement should strive to be meaningful and
bidirectional, and to empower the community to contribute to decision making in the research or
screening programme.

Equity in representation, access and use

Equity concerns in genomic screening and research relate to the potential for discrimination, and
inequities in representation, access and use. Discrimination within genomic screening and research
programmes relates to the possibility that biases in the research and healthcare settings of the
intervention will exacerbate existing health disparities, or lead to participants facing direct
discrimination stemming from future re-analysis of data and disclosure (e.g. restricted access to
education or employment). The unequal representation of population groups within genomic datasets,
including ethnic minority groups, creates inequalities in the utility of genomic medicine for these
groups as it results in treatments and knowledge that are unrepresentative and limited. There is also
evidence of inequitable access to and use of genomic research, with potential inequities arising from
unequal resources to manage follow-up care and decision making associated with genomic screening
outcomes.

The lack of representation of ethnic minority groups in genomic research to date raises issues related
to people’s trust in healthcare systems and their prior experiences of care. Evidence suggests that
persistent racial and ethnic inequalities and past experiences of racism contribute to lower levels of
participation by some ethnic minority communities in genomic research. Ethical frameworks are
divided about whether ethnic minority communities have a duty to participate in genomic research,
based on the idea that everyone should contribute to the collective good, or whether given the
unequal distribution of benefits in society and persistent ethnic inequalities there is instead an
obligation for genomic medicine to address inequities first. This debate is further complicated by the
ethical imperative to make datasets representative to avoid the exacerbation of existing inequities and
potential further disincentive to participate.
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While noting that some health inequities will be outside the control of a single genomic screening or
research programme to address, the literature offers potential ways to reduce inequities in
representation, access and use. Most frequently, and to address all of these issues, authors suggest
engaging with communities to understand and find ways to meet their needs. Genomic education or
other capacity building efforts might also encourage participation and equitable access and use, as
could providing sufficient workforce to support participants with decision making and follow-up care.
Tools such as dynamic consent processes may also help overcome barriers to participation by allowing
for the incorporation of accessibility support (e.g. translations, health literacy education).

8.2.3. Consent and decision making

There is a range of ethical issues in relation to seeking consent for a newborn genome screening and
research programme: reliance on proxy consent from parents/carers, genetic data relating to other
family members, deciding if/how children should be involved in decision making, and determining
which type of consent to use (and ensuring decisions are truly informed).

Reliance on proxy consent

There must be a reliance on parents/carers to provide proxy consent on behalf of their child to take
part in the NGP. This creates a need to balance the autonomy of the child with that of the
parents/carers. At the heart of any action taken regarding the health of the child should be respect for
the child and support for their best interests, while also upholding their rights to an open future and
their right not to know. However, parents/carers also have autonomy over their child, and there is a
need to respect the decisions that parents/carers make for their child.

Some argue that parents'/carers’ wishes for their child should only be overridden when they are likely
to place the child in significant harm. Others argue that proxy consent from parents/carers on behalf of
children should not happen in any circumstances (although this is not feasible in practice and would
lead to a lack of research conducted on newborns and create subsequent health inequalities). Others
take a more pragmatic approach, recognising that parental autonomy should not be given undue
importance in relation to individual child autonomy, while acknowledging that children have a right to
appropriate guidance from their parents/carers, as long as it is in their best interests.

The balance between parental and child autonomy varies depending on the type of activity being
conducted (clinical or research, and the type of research). As the NGP is a research study,
parents/carers should be able to decline participating. However, this becomes more complex when
considering the national (clinical and research) screening programme the NGP could lead onto. Here,
the pragmatic approach could be taken in that information on childhood-onset, actionable conditions
is shared, which is in the best interests of the child’s health, and it could be argued that parents/carers
should not be able to decline as this could cause harm. However, this is more challenging when
considering whether proxy consent is appropriate for the long-term storage and use of screening data
for research (as would possibly be the case for the potential future screening programme). This may
not have a clear, direct benefit to the child, and leads to the necessary consideration of children
developing the ability to consent over time. Further issues would arise should the newborn screening
include adult-onset and/or non-actionable conditions.

Navigating these issues requires striking a balance between individual autonomy and wider public
health interest. While taking an individual autonomy approach can uphold choice and liberty, it can be
argued that children have a duty to contribute to the social good. For the NGP, this would be the
contribution genetic data could make to research and ultimately improving health outcomes. Others
argue that children do not have social obligations and should not be exposed to research risks for the

info@genomicsengland.co.uk | www.genomicsengland.co.uk

98


mailto:info@genomicsengland.co.uk
https://www.genomicsengland.co.uk/

Genomics |

england ¢

Genomics England

benefit of others. Taking an individual approach to autonomy does not allow recognition of relational
autonomy (see below), and how this influences autonomy.

Genetic data are familial in nature

Genetic information has a relational component, which means that while it is unique to one individual,
any information about health risks is also relevant for family members. This creates the question of
whether there is a duty to warn family members about a higher risk of a condition and leads to an
exploration of the notion of relational autonomy. In the case of the NGP, this would involve
conversations with healthcare professionals and wider family members to discuss the preferences and
potential implications of consenting to newborn WGS screening. Throughout this process, it would be
vital to place the newborn at the centre of decision making, and any preferences and opinions of
others should guide decisions, but not be a key decision-making factor. Instead of taking an individual
autonomy approach to consent for the NGP, a relational approach could be taken, which would mean
the genetic results belong to the newborn and family (although there are concerns about maintaining
confidentiality).

Children gain the ability to be involved in decision making over time

While newborns are unable to consent to participate in the NGP, they gain the ability to be involved in
decision making over time, reducing the importance of parental autonomy. Because of the long-term
research aspect of the NGP, this creates questions about when children should be brought into the
decision-making process, and if consent should be sought for the NGP later in life.

Some argue that children should be offered full autonomy once they reach the age of maturity, and
consent should be sought for the future use of data for research (or to withdraw from the study). Some
argue that consent is not needed as long as re-contact is attempted if a significant finding is
uncovered, because there is minimal risk for the child and/or there is not a significant divergence in
the research from what was originally consented to. Seeking consent has implications for increasing
burden (on both researchers and the child), and there are challenges with keeping contact details up
to date. However, if the NGP has ongoing access to participant medical records then this burden
would be lessened and the justification for not seeking consent would be harder to support.

There are different approaches to seeking consent, and challenges in ensuring parents/carers can
make truly informed decisions

There are three different approaches to seeking consent: informed consent (opt-in), presumed consent
(opt-out) and tiered consent (consenting to separate aspects of data usage differently, which can
consist of both opt-in and opt-out aspects). The choice of which to use depends on what the data are
being used for; each approach has advantages and disadvantages. Informed consent is often the gold
standard approach in research as it upholds autonomy and supports trust. However, providing enough
information that is understandable to participants is a challenge, especially in the case of complex
genetic topics. It is also resource intensive. Presumed consent approaches may be easier and
acceptable for parents/carers, and may be the preferred approach if a public health perspective is
taken and newborn WGS is implemented as part of a national screening programme. However,
presumed consent reduces individual autonomy and is not usually compatible with research
programmes. With a tiered approach, participants can manage their own preferences (supporting
autonomy) and children can consent or withdraw when they get older. In the case of the NGP, tiered
consent could take the form of, for example, consent for the health screening on behalf of their child,
and postponing consent to participate in research until the child is old enough to do so themselves.
However, it may not always be simple to distinguish the different activities being consented to.
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There is concern that parents/carers are not able to make truly informed decision about the use of
their child’s data. There are questions around whether more or less information, and how complex this
information is, supports or hinders the ability to provide a truly informed decision. This is particularly
important to address if consent is being sought for long-term access to and use of genomic or medical
record data. Simplifying risk can support participant understanding, and there are arguments on both
sides for whether this supports or undermines autonomy. These issues may mean that there is no one-
size-fits all approach to seeking consent, as it is a subjective notion for each parent/carer. While the
consent process can be tailored to individual participants, this may be challenging to implement for a
large-scale research programme such as the NGP, or newborn screening on a national scale, due to
the resources required.

The timing of consent and what to do about parental disagreement are also important, but not
discussed in detail in the literature. Seeking consent soon after birth is unlikely to be the optimal
approach as parents/carers may be stressed and will have other higher priorities. This may mean any
consent provided may not be truly informed or consent may not be given at all. Taking a tiered
approach to consent can mitigate this issue. It may be preferable to provide information during
pregnancy, followed by brief reminders of the information soon after birth. The timing of consent is
also influenced by the type of DNA sample being taken (e.g. cord, heel prick blood). Ideally, consent
will come from both parents (or carers if applicable), although it is acknowledged that this is not
possible in all situations. If there is disagreement between parents/carers, a consensus should be
reached, but if this is not possible it may be detrimental to override one parent’s/carer’s strong views.

8.2.4. Interpreting, communicating and acting on findings

There is a range ethical issues to be considered at the stage of interpreting, communicating and acting
on findings, including uncertainty of findings, management of unsolicited findings, consideration for
the balance between benefit and harm, constraints of the programme, unactionable conditions,
determining who communicates findings, and the psychosocial impacts of findings.

Selecting which findings to share with participants is a key initial step for any screening or research
programme. There are four broad categories of results that could be returned to participants in
newborn genome screening programmes: 1) childhood-onset actionable conditions; 2) childhood-
onset non-actionable conditions; 3) adult-onset actionable conditions; and 4) adult-onset non-
actionable conditions. While it is straightforward to justify the return of data on clinically actionable
childhood-onset conditions, the return of the other categories depends on the context. The return of
adult-onset conditions is generally not recommended for newborn screening programmes.
Unsolicited findings pose a further ethical issue for screening programmes. The design of the
programme, and its varying constraints, impact whether a condition can be disclosed to the family. It
can be morally difficult for professionals if they become aware of an unsolicited finding but cannot
disclose to the family if it falls outside the programme remit. There are potential risks of withholding
information, especially where those results provide clinical benefits to the patient. How potential
unsolicited findings will be managed is an area to be considered within the NGP, for both the patient
and professional.

The obligation to return results beyond the initial screening intervention is subject to debate, but
researchers, health professionals and the public generally support the return of clinically actionable
findings arising from the reanalysis of genetic data. However, there is less consensus regarding the
return of “raw” data (e.g. full genome sequences) to children or their parents, and how this should be
managed, particularly when parents seek access to these data before children are able to provide
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consent. For the NGP, this requires further investigation from ethical, legal and social acceptability
perspectives to determine the best course of action.

Due to the complexity of genomic results and information, there are risks of uncertainty and variation
in interpretation. In this context, screening is not a diagnostic assessment, but an investigative strategy
for newborns. There is a certain degree of subjectivity in variant interpretation, and there will inevitably
be some differences across health facilities and between some health professionals. For the NGP,
these risks of uncertainty should be communicated to the family early in the screening process. As
noted in the discussed literature, this could be detailed and discussed with families at the stage of
programme engagement or during the process of consent.

There are various options for who delivers results and provides information to families regarding
screening. This includes genetic counsellors, midwives and nurses. Screening results can often be
unclear and difficult to interpret, therefore having the provision of staff or information is key for helping
families understand the results and how, when appropriate, they can act on them.

Following the return and communication of results there is potential for psychosocial impacts. The
results from screening can lead to a range of psychosocial implications for parents, including increased
worry and stress, alongside overall increases in anxiety. This is further exacerbated when results are
uncertain. Diagnosis should not be viewed as a one-off event, but rather the start of the process to
encourage the development of a strong relationship between patient, family and health
professional(s). Poor communication during this process can increase negative psychosocial impacts of
screening results. In the case of the NGP, providing families with the necessary information and
guidance for an identified variant would potentially alleviate any psychosocial impacts, including
anxiety, and enable them to prepare/act accordingly. The literature suggests that less is known about
the psychosocial impact of returning results in the context of WGS for children and their parents, with
research thus far showing mixed impacts.

8.2.5. Governance and the involvement of commercial organisations
There is no universally agreed approach to governance in health research, but consensus on broad
principles and functions is emerging and includes:

1. Enabling data access
Compliance with national laws and international agreements
Supporting appropriate data use and mitigating potential harm

2

3

4. Promoting equity in access to and use of data

5 Ensuring use of genomic data for public benefit
6

Ensuring transparency and accountability of biobanks.

Governance mechanisms may include communication with stakeholders, legal compliance, access to
expert advice, external review, standard internal operating procedures and partnerships with
associations of networks. Many of these mechanisms serve to support research initiatives to gain a
social licence. Recognition of the importance of a social licence has led to a focus on how to support
the better engagement of stakeholders in governance systems and processes. Participatory
governance and the AFFIRM framework, which incorporates adaptive governance and principles-
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based regulation approaches, provide two potential strategies for addressing this that may be useful
for the NGP.

How participant or patient data will be used in research, and who will have access, require explicit
consideration and transparency as they are frequently identified as areas of concern for data subjects.
Participants are often particularly concerned about the possibility of being identified, or their children
being identified, in datasets, and the consequences this may have if their data are accessed outside
the healthcare sector (e.g. by commercial insurance companies, employers or law enforcement). The
Global Alliance for Genomics and Health has set out the Key Implications for Data Sharing (KIDS)
framework to better support paediatric data sharing in genomic research, which could assist in the
development of the NGP.

The involvement of industry partners in publicly funded research initiatives is also a key area of
concern for participants. Providing access to commercial organisations and researchers may be
challenging to reconcile with the public good rationale for an LHS, unless their involvement is
circumscribed in a transparent and legally enforceable way. Different approaches for managing public—
private partnerships have been trialled in some studies, but there is currently no established best
practice. It is also unclear how healthy participants, such as most individuals in the NGP, with nothing
to gain from research participation (e.g. potential for new treatments) may view public—private
partnerships in practice.

8.3 Areas for further research and public consultation

8.3.1. Public health objectives, resource allocation and regulation

The nature of overarching factors means that there are few direct actions that can be taken to resolve
issues in this area. However, many researchers suggest that uncertainty around the interpretation of
regulation can be managed through the establishment of clear guidance, frameworks or decision-
making tools that set out how issues have been addressed within a specific programme. In particular, it
is suggested to develop such tools in relation to:

¢ Navigating situations in which both clinical and research regulations apply, particularly to
specify which should take precedence.

e Management of incidental or secondary findings, including what information will be offered
(and whether it will be verified in a clinically certified laboratory), who will receive it and how it
will be provided. If only findings of a certain type will be returned (e.g. clinically actionable),
specify the process by which this will be determined.

e How consent and return of results will be handled for minors.

e How requests from participants for access to their “raw” genomic data, or their medical
records, will be managed.

The recently proposed Learning Health Research Regulation System, which emphasises a value-driven,
transparent and inclusive approach, may provide a useful a framework for developing the necessary
tools and guidance. Even if a completely integrated learning health system is not implemented it has
been suggested that this approach can be useful in terms of research regulation. Key elements of this
approach include:

e Taking a multi-disciplinary approach to systems design that incorporates bioethics, social
sciences and humanities, as well as meaningful participation from patients and the public.
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Investigating how congruent the central values of health care and health research are, and how
they can be used to improve regulation.

The use of self-reflection and feedback loops in system design and delivery to learn from failures
early on and avoid them later, potentially supported by additional expertise via regulatory
stewardship.

8.3.2. Public acceptability, trust and equity

In contrast to the factors discussed in Chapter 7, direct contextual factors can potentially be influenced
by how a programme is designed and implemented. Based on the literature, there are several areas
important to consider as part of the NGP, but which may require further research and/or consultation:

Community engagement is frequently suggested as a key method of engendering trust with
the public in general, and with marginalised and underrepresented communities specifically;
however, there are few examples in the literature of what this looks like in practice for genomic
research. Furthermore, the persistent underrepresentation of ethnic minority groups in
biorepositories suggests that issues of trust and access have yet to be overcome. Further
research or consultation is needed on how to meaningfully engage with communities and on
what “successful” community engagement in a genomic research context looks like will
strengthen NGP design and implementation.

Relatedly, the literature reviewed did not address how to balance different and potentially
competing views from different stakeholder groups. If a broad range of stakeholders is
consulted, as much of the literature suggests, it is possible that tensions will arise over
suggested courses of action. Further research into how best to manage these tensions could
facilitate more effective stakeholder engagement.

Further research could also explore public perceptions of public- and government-backed
genomic research endeavours, and how these impact perceptions of trustworthiness. Large-
scale public—private partnerships during the response to the Covid-19 pandemic, and the
various messaging around and coverage of these efforts, may have shifted public attitudes
towards government, or commercial, involvement in research.

Transparency is seen as a key method of demonstrating trustworthiness; however, when
research is uncertain, people may perceive it as less trustworthy.*® This presents challenges for
researchers working in areas of rapid change or uncertainty regarding how to achieve
transparency in a manner that demonstrates trustworthiness, rather than undermining it by
contributing to confusion and uncertainty. Further research or consultation is needed on this
topic.

The relationship between genomic health literacy and decision making, and the potential for
education to increase the participation of ethnic minority groups, could be usefully explored
further. Although current research suggests a relationship between genomic health literacy and
decisions to participate in research, it is not clear how this intersects with social and relational
factors such as community preferences, or cultural or political beliefs. For example, people may
choose to prioritise community concerns or cultural or political beliefs over clinical decision-
making strategies. As the programme explores the role of individual autonomy in decision
making, it could also investigate both the value and limits of genomics education in supporting
this.
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8.3.3. Consent and decision making
The key remaining unanswered questions that require further research and consultation in relation to
consent and decision making specifically for the NGP are as follows:

While there seems to be an accepted argument supporting the use of proxy consent for
screening newborns for clinical purposes (i.e. to identify the risk of childhood-onset, actionable
health conditions), the issue around obtaining proxy consent for the long-term use of data for
research is less clear cut. For example, is it acceptable for parents to provide proxy consent for
long-term storage and research use given that this does not directly benefit the child?

How can healthcare professionals and researchers involved in the NGP ensure that “genuine”
informed consent is sought (if this approach to consent is used)? What would “genuine”
consent mean in the context of the NGP?

As the NGP will hold and use data for a long period, how should children be involved in
decisions to participate in the programme over time. For example, should children be asked to
give their consent once they reach the age of maturity?

While the NGP will share childhood-onset, actionable findings, there may still be some
implications for family members, such as those relating to reproductive decision making.
Should other family members be informed of the genetic results that may impact them?

At which point(s) during pregnancy or after birth (depending on the type of genetic sample
taken) should parents be approached about participating in the NGP?

Which type of consent should be sought for the NGP, and for a nationally implemented
screening programme if WGS were adopted for this purpose: opt-in or opt-out? If opt-in is
used, should a tiered approach to consent be taken, for example, seeking consent from
parents/carers for screening results and seeking consent from children later in life for research
use, and/or allow participants to consent for different uses of data differently?

8.3.4. Interpreting, communicating and acting on findings
The key outstanding unanswered questions/topics requiring further research and consultation

regarding the management of uncertain and/or unsolicited findings and communicating findings
specifically for the NGP are as follows:

Genomics England has returned “raw” data to participants under previous programmes;
however, UK law is unclear about parental rights to their children’s data. Further consultation
on the legal and ethical issues surrounding this could be useful.

The literature highlights potential tensions that arise with healthcare professionals around
disclosing unsolicited findings when their professional role and moral intuition may be in
conflict. Engagement with the professionals who will be involved in the NGP about this issue
could mitigate potential tensions.

Further research and consultation on how the risks of uncertainty within results can be
communicated appropriately and meaningfully to parents is needed.

Evidence regarding the potential harm (particularly in the context of psychosocial impacts) of
screening is emerging within research, and consequently not yet systematically measured.
Therefore, further exploration may be needed to understand the psychosocial impacts and
potential harm of screening results, and how to mitigate these issues.

Consultation and further consideration on how to effectively prepare the professionals
delivering the screening results appropriately to patients and families is needed.
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e If results are uncertain, this raises a question regarding the threshold that would need to be
met for “certainty” within variant interpretation.

¢ Understanding what health system resources need to be in place to support parents and health
system staff with the NGP as a research study versus the full, national roll-out of newborn WGS
will be an important task for Genomics England. The professional groups involved in the
planning and delivery of a newborn genetic screening programme are extensive, and thus
broad training will be required. Further research and consultation on these matters will be
critical for successful programme implementation.

8.3.4. Governance and the involvement of commercial organisations

The lack of consensus regarding governance approaches and the management of public—private
partnerships raises a number of considerations from the NGP that would benefit from further
consideration and public consultation. The key areas include:

e How stakeholders should be involved in the governance of the NGP from the design stage.
The AFFIRM and KIDS principles provide a useful framework, but these are only intended to
provide guidance in developing a governance framework tailored to the needs of a specific
initiative.

¢ Information or other resources are needed that would support potential participants to feel
confident that NGP data governance will ensure their data remain confidential and are only
used for purposes within the remit of the programme.

¢ How best to manage the involvement of the private sector in NGP research. Research has
shown that participants take a more nuanced perspective to data use than simply discounting
all industry involvement, and may want to determine the use of the data based on the purpose
and the specific organisations involved. How this can be operationalised within the context of
the NGP, given the life-long use of participant data, requires both further research and public
consultation.
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10. Appendix A and methodology

For this report, we conducted a multi-stage review of the literature on ethical, legal and social issues
raised by newborn WGS screening programmes, incorporating expert input at key stages. We
undertook a narrative review informed by an initial rapid evidence assessment (REA) that provided an
overview of the breadth and depth of the literature. This annex provides an in-depth overview of the
methodological approach.

The aims of this research were to:

1. ldentify values and principles relevant to genomics research and healthcare, especially in the
context of newborns and newborn screening.

2. Review and discuss the role of key ethical frameworks that have been proposed or utilised in
the context of newborn screening, and the possible limitations of ethical frameworks.

3. Synthesise and summarise the evidence and key arguments.

The stages of the research were as follows:
1. Initial literature search and screening
Expert workshop #1

Initial extraction and synthesis

2
3
4. Thematic analysis
5. Expert workshop #2
6

Follow-up literature searches and synthesis.

Each of these will be explored in further detail below.

10.1 Stage 1 - Initial literature search and screening

10.1.1 Task 1 — Literature searches

Databases selected for academic literature searching were PubMed and Scopus. Three types of search
were conducted in each database to better target different areas of the literature: a main search, a
newborn search and a search targeting clinical-research hybrid systems. This enabled literature
covering specific aspects of newborn and clinical-research hybrid research to be identified without
returning a large number of search hits by using a broader search. A total of 4,960 unique articles
(main search = 4,600, newborn search = 275, clinical-research hybrid = 85) were returned from across
the two databases. The search hits from the different databases and specific search terms and
parameters are provided in Table A.A.1 below. All searches were conducted on 2 February 2022,
limited to articles published since 2017 and in English. Given the breadth of the topics considered,
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grey literature searchers were used to conduct targeted searches on key topics. Google was used for
grey literature searching, with no limit on the number of pages of results reviewed.

Table A.A.2. Search protocol and number of search hits?

PubMed search

General search

Newborn search

Clinical-research hybrid
systems search

Ethicsimh] OR ethic*[tiab] OR
bioethic*[tiab] OR "Personal
Autonomy"[mh] OR "Informed
Consent"[mh] OR Confidentiality[mh]
OR Privacy[mh] OR autonomy][tiab] OR
consent[tiab] OR confidentiality[tiab]
OR privacy[tiab] OR "incidental
finding*"[tiab] OR "unsolicited
finding*"[tiab] OR "variant of unknown
significance "[tiab] OR "variants of
unknown significance"[tiab] OR
"secondary finding*"[tiab] OR "patient
choice*"[tiab] OR "parental
choice*"[tiab] OR "parent
choice*"[tiab] OR "resource
allocation*"[tiab] OR "future
use*"[tiab] OR "unintended
consequence*"[tiab] OR
commercial[tiab] OR equit*[tiab] OR
"data governance"[tiab] OR "data

"newborn screening"[tiab] OR "neonatal
screening"[tiab] OR "neo natal
screening"[tiab] OR "pediatric
screening"[tiab] OR "paediatric
screening"[tiab] OR "infant
screening"[tiab] OR "screening of
infant*"[tiab] OR (screen*[ti] AND
(newborn[ti] OR neonatal[ti] OR "neo
natal"[ti] OR pediatric*[ti] OR
paediatric*[ti] OR infant*[ti]))

AND

Ethics[mh] OR ethic*[tiab] OR
bioethic*[tiab] OR "Personal
Autonomy"[mh] OR "Informed
Consent"[mh] OR Confidentialityfmh] OR
Privacy[mh] OR autonomy][tiab] OR
consent[tiab] OR confidentiality[tiab] OR
privacy[tiab] OR "incidental finding*"[tiab]
OR "unsolicited finding*"[tiab] OR
"variant of unknown significance"[tiab] OR

Clinical[tiab] AND
research[tiab] AND
hybrid[tiab]

AND

Ethics[mh] OR ethic*[tiab]
OR bioethic*[tiab] OR
"Personal Autonomy"[mh]
OR "Informed
Consent"[mh] OR
Confidentiality[mh] OR
Privacy[mh] OR
autonomy(tiab] OR
consent[tiab] OR
confidentiality[tiab] OR
privacy[tiab] OR
"incidental finding*"[tiab]
OR "unsolicited
finding*"[tiab] OR "variant
of unknown
significance"[tiab] OR

3 Removed in Endnote title/abstract searching terms: mouse, zebrafish, mice, rats, dog, pigs, macaques,
cattle, sheep, salmonella, chicken, fish, bovine, plants, marine, fowl, farm, poultry. Reviewed and removed
some articles with adult in title, food in journal/title, outbreak.
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storage "[tiab] OR justice[tiab] OR
legalltiab] OR "data sharing"[tiab] OR
inequalit*[tiab] OR trust[tiab] OR
biobank*[tiab] OR biorepositor*[tiab]
OR "predictive testing"[tiab] OR "data
use"[tiab] OR (research[tiab] AND
on[tiab] AND data[tiab])

AND

"whole genome sequencing"[mh] OR
genomics[mh] OR "Sequence Analysis,
DNA"[mh] OR "Genetic Testing"[Majr]
OR "genome sequencing"[tiab] OR
"exome sequencing "[tiab] OR
"genomic sequencing"[tiab] OR
"genomic test*"[tiab] OR "genomic
stud*"[tiab] OR (genomescale[tiab]
AND sequencing[tiab]) OR "genetic
screening"[tiab]

AND

("2017/01/01"[Date - Entry] :
"3000"[Date - Entry])

AND

(humans[mh] OR inprocess[sb] OR
publisher[sb] OR pubmednotmedline
[sb])

NOT

prenatal[tiab] OR "pre natal"[tiab] OR
embryo[tiab] OR foetus[tiab] OR
fetus[tiab] OR sperm[tiab] OR eggitiab]
OR "in vitro fertilization"[tiab] OR "in
vitro fertilisation"[tiab] OR
preimplantation|tiab] OR "pre
implantation"[tiab] OR "genome
editing"[tiab] OR germline[tiab] OR

" case report"[tiab] OR "direct to
consumer"[tiab]

"variants of unknown significance"[tiab]
OR "secondary finding*"[tiab] OR "patient
choice*"[tiab] OR "parental choice*"[tiab]
OR "parent choice*"[tiab] OR "resource
allocation*"[tiab] OR "future use*"[tiab]
OR "unintended consequence*"[tiab] OR
commercial[tiab] OR equit*[tiab] OR "data
governance"[tiab] OR "data storage"[tiab]
OR justice[tiab] OR legal[tiab] OR "data
sharing"[tiab] OR inequalit*[tiab] OR
trust[tiab] OR biobank*[tiab] OR
biorepositor*[tiab] OR "predictive
testing"[tiab] OR "data use"[tiab] OR
(research[tiab] AND on[tiab] AND
data[tiab])

AND

("2017/01/01"[Date - Entry] : "3000"[Date
- Entry])

AND

(humans[mh] OR inprocess[sb] OR
publisher[sb] OR pubmednotmedline [sb])
NOT

prenatalltiab] OR "pre natal"[tiab] OR
embryo[tiab] OR foetus[tiab] OR fetus[tiab]
OR sperm([tiab] OR egg|tiab] OR "in vitro
fertilization"[tiab] OR "in vitro
fertilisation"[tiab] OR preimplantation[tiab]
OR "pre implantation"[tiab] OR "genome
editing"[tiab] OR germline[tiab] OR "case
report"[tiab] OR "direct to
consumer"[tiab]

"variants of unknown
significance"[tiab] OR
"secondary finding*"[tiab]
OR "patient choice*"[tiab]
OR "parental
choice*"[tiab] OR "parent
choice*"[tiab] OR
"resource
allocation*"[tiab] OR
"future use*"[tiab] OR
"unintended
consequence*"[tiab] OR
commercial[tiab] OR
equit*[tiab] OR "data
governance"[tiab] OR
"data storage"[tiab] OR
justice[tiab] OR legalltiab]
OR "data sharing"[tiab]
OR inequalit*[tiab] OR
trust[tiab] OR
biobank*[tiab] OR
biorepositor*[tiab] OR
"predictive testing"[tiab]
OR "data use"[tiab] OR
(research[tiab] AND
on[tiab] AND data[tiab])
NOT

"clinical trial"[tiab]

Scopus search

General search

Newborn search

Clinical-research hybrid
systems search

Limit to journal; article OR review;
keywords: human/humans

Limit to journal, article OR review;
keywords: human/humans

(TITLE-ABS-KEY(ethic* OR bioethic*
OR autonomy OR consent OR
confidentiality OR privacy OR
"incidental finding*" OR "unsolicited
finding*" OR "variant of unknown
significance" OR "variants of unknown
significance" OR "secondary finding*"
OR "patient choice*" OR "parental
choice*" OR "parent choice*" OR
"resource allocation*" OR "future

TITLE-ABS-KEY("newborn screening" OR
"neonatal screening” OR "neo natal
screening” OR "pediatric screening” OR
"paediatric screening” OR "infant
screening” OR "screening of infant*") OR
(TITLE(screen*) AND (TITLE(newborn OR
neonatal OR "neo natal" OR pediatric* OR
paediatric* OR infant*)))

AND

TITLE-ABS-KEY(ethic* OR bioethic* OR

TITLE-ABS-KEY("clinical
research hybrid") OR
TITLE-ABS-KEY("hybrid
clinical research")

AND
TITLE-ABS-KEY(ethic* OR
bioethic* OR autonomy
OR consent OR
confidentiality OR privacy
OR "incidental finding*"
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use*" OR "unintended consequence*"
OR commercial OR equit* OR "data
governance" OR "data storage" OR
justice OR legal OR "data sharing" OR
inequalit* OR trust OR biobank* OR
biorepositor* OR "predictive testing"
OR "data use" OR "research on data")
OR (TITLE-ABS-KEY (dataset*) W/2
TITLE-ABS-KEY (access OR link* OR
shar*))

AND

TITLE-ABS-KEY(genomics OR "DNA
sequence analysis" OR "genome
sequencing” OR "exome sequencing”
OR "genomic sequencing" OR
"genomic test*" OR "genomic stud*"
OR "genomescale sequencing” OR
"genetic screening” OR "genetic
testing”)

NOT

TITLE-ABS-KEY(prenatal OR "pre
natal" OR embryo OR foetus OR fetus
OR sperm OR egg OR "in vitro
fertilization" OR "in vitro fertilisation”
OR preimplantation OR "pre
implantation" OR "genome editing"
OR germline OR "case report" OR
"direct to consumer")

autonomy OR consent OR confidentiality
OR privacy OR "incidental finding*" OR
"unsolicited finding*" OR "variant of
unknown significance" OR "variants of
unknown significance" OR "secondary
finding*" OR "patient choice*" OR
"parental choice*" OR "parent choice
OR "resource allocation*" OR "future
use*" OR "unintended consequence*" OR
commercial OR equit* OR "data
governance" OR "data storage" OR
justice OR legal OR "data sharing" OR
inequalit* OR trust OR biobank* OR
biorepositor* OR "predictive testing" OR
"data use" OR "research on data") OR
(TITLE-ABS-KEY (dataset*) W/2 TITLE-ABS-
KEY (access OR link* OR shar*))

NOT

TITLE-ABS-KEY(prenatal OR "pre natal"
OR embryo OR foetus OR fetus OR sperm
OR egg OR "in vitro

fertilization" OR "in vitro fertilisation" OR
preimplantation OR "pre implantation”
OR "genome editing" OR germline OR
"case report" OR "direct to consumer")

*

OR "unsolicited finding*"
OR "variant of unknown
significance" OR "variants
of unknown significance"
OR "secondary finding
OR "patient choice*" OR
"parental choice*" OR
"parent choice*" OR
"resource allocation*" OR
"future use*" OR
"unintended
consequence*" OR
commercial OR equit* OR
"data governance" OR
"data storage" OR justice
OR legal OR "data
sharing" OR inequalit* OR
trust OR biobank* OR
biorepositor* OR
"predictive testing" OR
"data use" OR "research
on data") OR (TITLE-ABS-
KEY (dataset*) W/2 TITLE-
ABS-KEY (access OR link*
OR shar®))

NOT
TITLE-ABS-KEY("clinical
trial™)

* 1

Total across both databases: 4,600

Total across both databases: 275

Total across both
databases: 85

Overall total unique documents: 4,960

10.1.2. Task 2 — Screening

Following the literature search, the title and abstracts of sources were screened against the
inclusion/exclusion criteria using Excel. Only sources that met the inclusion criteria progressed to the

next stage. To ensure reliability of the screening process across the research team, a pilot of 20 papers
were screened by all team members. The screening acted as an initial sift to ensure that only relevant
sources were read in full, which was particularly important for the output of the protocol-driven
literature search that typically returns a high number of sources not relevant to the research question.

Table A.A.3. Inclusion/exclusion criteria for literature reviewed

Exclusion criteria
Location

Topic

Inclusion criteria
All

None

Use of whole genome or exome sequencing
at an individual level (e.g. diagnostics).

Use of whole genome sequencing or
exome sequencing for population
screening.
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Inclusion criteria Exclusion criteria

Discusses ethical considerations of Discusses aspects of WGS unrelated to
using genomics or genetic testing for ethical, legal or social considerations, or
population screening or the unrelated to screening or repository
development of data repositories. development.

Molecular biology/basic science.

Population All ages. None.
Humans. Animals and plants.

Language English. Other languages.

Peer-reviewed journal publications, Documents without clear organisational
commentaries/opinion pieces, authorship, letters, book reviews, sub-PhD-
published reports from governments, level theses.

editorials, non-governmental

organisations (NGOs) or independent

research organisations, PhD theses.

10.1.3 Task 3 — Mapping and prioritisation of articles

During the screening stage, articles identified as relevant were “tagged” with key words based on the
topic(s) covered in relation to the conceptual framework (see Section 1.3.2). Articles were also tagged
to distinguish whether they discussed ethical, social and legal issues, ethical principles/frameworks, or
both. Tagging was also used to identify whether the article focused on newborns and/or other age
groups, and which countries it related to (if any). This process enabled the team to map the number of
articles identified as relevant from the screening stage, and the number of articles identified covering
each of the overarching topics (e.g. informed consent, care pathways).

10.2 Stage 2 — Expert workshop #1

10.2.1 Task 1 — Summary of mapping results and updating of conceptual framework
Quantitative summaries were developed regarding the depth and breadth of the available academic
and grey literature relating to the areas and topics outlined in the conceptual framework (Section
1.3.2). This included consideration of how many sources were directly relevant to the UK context
versus other countries, and an initial assessment of the gaps in the available data. Qualitative
summaries of any new areas or issues that have emerged from the literature but were not included in
the original conceptual framework were developed, and the framework was revised to accommodate
these.

10.2.2. Task 2 — Expert workshop #1

To provide additional insight into the emerging findings from the literature review, a two-hour online
workshop with subject-matter experts and team members from Genomics England was conducted.
The objective of the workshop was to identify and prioritise any significant gaps in the review of the
literature at the interim stage, and to prioritise areas for exploration in the next stage of the review.
Experts in genomics and the ethical and social issues surrounding genomic sequencing and
interpretation attended.

Table A.A.4. Subject matter experts for consultation

Name Title Affiliation
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Health Economist University of Cambridge, Department of
Public Health and Primary Care

Senior Social Scientist Society & Ethics Research, Wellcome
Connecting Science

Prof Neena Modi Professor of Neonatal Imperial College London/Chelsea and
Medicine/Consultant in Westminster NHS Foundation Trust
Neonatal Medicine

Dr Harriet Teare Programme Director UK University of Oxford
SPINE Knowledge

Prof Caroline Wright Chair in Genomic Medicine  University of Exeter, College of Medicine
and Health
Dr Jonathan Roberts NHS Genetic Counsellor Addenbrooke’s Hospital

During the workshop, an overview of the literature reviewed to date, based on the preliminary results
from the mapping of the literature, and an overview of the conceptual framework were provided.
Workshop attendees reflected on important gaps in the evidence base, and prioritised gaps for further
research. Attendees reflected on the ethical questions raised by the research, and prioritised ethical
issues for consideration in the narrative review component of the research.

10.3 Stage 3 - Initial extraction and synthesis

10.3.3. Task 1 — REA extraction
As the number of relevant articles was too high (425) to fully analyse and synthesise within the short
timeframe of this study, papers were prioritised for full-text review. To do this, we reviewed the titles
and abstracts of the relevant articles and identified those that should be prioritised for extraction,
considering the following factors:

e Population: Prioritising articles focusing on newborn (genetic) screening over articles focusing

on adult populations.

e Reason for screening: Excluding articles focused on screening individuals suspected of having
a genetic health condition (i.e. screening for non-preventative reasons). Prioritising articles
focused on screening for a broad range of conditions, rather than just one.

¢ Initiative type: Prioritising articles discussing biobank/repositories and clinical-hybrid research
programmes.

e Depth of discussion: Prioritising articles which discussed ethical, legal and social issues in detail
and as a focus of the paper, rather than considering these issues briefly/tangentially.

¢ Recency of paper: Articles published more recently were prioritised over older articles covering
the same topic(s).

One reviewer independently prioritised each article as a priority (or not), and any differences in
assignment were discussed and finalised within the team. From this process, 115 papers were selected
for initial data extraction (but documents from the full set of 425 were revisited and incorporated once
themes were developed, see below). The analysis of the included articles was carried out in a
structured manner using an Excel data extraction template informed by the conceptual framework. The
final data extraction tools were tested for reliability across different groups of reviewers using five
sources to affirm that it exhibits the features of transparency and replicability.
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Table A.A.5. Example data extraction template for collecting information from identified literature

Component Information extracted

Study authors, title, date and journal details.
About the article Article type, aims, type of study and brief methodology.

Geographical location Country and region, if specified.

Programme name and description Name and short overview of the genetic screening programme(s) of
(if relevant) focus, if relevant.

Considerations balancing the interest and choice of both the parents
Concept — Autonomy and child. Information relating to the personal autonomy of the
newborn, including in the future.

Considerations in relation to (informed) consent and patient choice. This
may include models of consent, particularly proxy consent by parents
and how this Is managed when the child is older, and/or dynamic
consent. Also, information relating to the information given to parents,
and when, and other support.

Concept - Informed consent

Considerations in relation to how withdrawal from research is managed
in practical terms, and what the consequences might be for the
individual who withdraws (clinically and research-wise).

Concept — Withdrawal from
research

Considerations in relation to public involvement in genomics research,
and transparency and trust. This may include the transparency of
Concept - Transparency and trust organisations (including private) involved, or trust from

parents/child/public in the research and clinical services.

Concept - Unsolicited findings Considerations in relation to unsolicited/incidental/secondary findings.

Considerations in relation to uncertain findings, genetic determinism

Concept — Uncertain findings and variants of unknown significance.

Concept — Communication of Considerations in relation to sharing and communicating results with
results parents, child (later in life) and healthcare professionals.

Considerations relating to how to provide information, consent and
engage individuals in research when recruiting/seeking consent in a
clinical setting.

Concept — Participant information
and engagement

Considerations in relation to equity in design and implementation,
potential for discrimination, inequalities, measures taken to alleviate
discrimination.

Concept — Discrimination and
representation

Considerations in relation to whether the same service is available to
everyone and how this is ensured, and whether everyone who receives
information has the same ability to make use of it.

Concept — Equity of access and
use

Considerations in relation to the extent of understanding what genetic

Cleme{p — RieEl fiey screening is and its implications.

Among the final set of articles, full-text articles were retrieved. Data from the identified articles were
extracted following the extraction template, in adherence to scientific standards of transparency and
replicability.”" Data were extracted by six members of the research team independently and then
combined into one extraction template.
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10.3.2 Task 2 — Narrative review analysis

A subset of articles were identified that reflected on ethical principles and frameworks, and their
application to specific issues in genomic medicine and research. These were analysed as part of the
first stage of the narrative review. The aim of this was to provide a summary and critique of the key
ethical frameworks relevant for newborn WGS and the design of the NGP, including discussion of any
examples of their application. It was informed by the workshop findings of key gaps and areas for
prioritisation. A hermeneutic approach analysis was taken,?*# critically reflecting on the individual
studies to provide insight into the role and possible limitations of ethical frameworks in the context of
newborn WGS screening. Taking this approach, we moved back and forth between elements as our
understanding of the body of relevant literature grew.

Data extraction involved two key elements: analytic reading, and mapping and classification of articles.
Analytical reading was structured by dividing the articles into broad topic areas based on the mapping
work undertaken during Stage 2. This gave researchers an overview of the topic area and helped them
identify key articles, which were prioritised for more in-depth analytic reading. This entailed reading
the abstract, introduction, discussion and conclusions, or the full text, while taking notes.?®

A coding framework was set up using MAXQDA, with the codes based on the conceptual framework
and the types of ethical principles and frameworks (e.g. autonomy, equality, solidarity). The mapping
and classifying step involved using the coding framework in MAXQDA to extract data from all the
articles, allowing for a systematic analysis of key principles and frameworks. The researchers regularly
communicated with each other about any emergent concepts that needed to be included in the
coding framework, maintaining consistency across the research team. We assessed the data to
understand the relevant ethical principles and frameworks, and the connections and contradictions
between them, as well as identify any evidence gaps.

10.4. Stage 4 - Thematic analysis

10.4.1 Task 1 — Analysis of data relating to ethical, legal and social issues

The Excel extraction table allowed researchers to scan, collate and assess the evidence available in
support of each research question, which facilitated a structured and targeted write-up of the review.
The information from the extraction template was analysed thematically, following the structure of the
conceptual framework. Issues relevant to genomic medicine were outlined, highlighting existing and
emerging ethical questions particularly relevant to the newborn screening context. Gaps in the
available evidence base were also identified.

10.4.2. Task 2 - Analysis of data relating to ethical principles and frameworks

The aim of this analysis was to provide a summary and critique of the key ethical frameworks relevant
for newborn WGS and the design of the NGP, including discussion of any examples of their
application. It was informed by the workshop findings of key gaps and areas for prioritisation. A
hermeneutic approach analysis was taken,?#3 critically reflecting on the individual studies to provide
insight into the role and possible limitations of ethical frameworks in the context of newborn WGS
screening. Taking this approach, we moved back and forth between elements as our understanding of
the body of relevant literature grew.

Data extraction involved two key elements: analytic reading, and mapping and classification of articles.

Analytical reading was structured by dividing the articles into broad topic areas based on the mapping
work done during Stage 2. This gave researchers an overview of the topic area and helped them to
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identify key articles, which were prioritised for more in-depth analytic reading. This entailed reading
the abstract, introduction, discussion and conclusions, or the full text, while taking notes.?® The
mapping and classifying step involved using the coding framework in MAXQDA to extract data from
all the articles, allowing for a systematic analysis of key principles and frameworks. The researchers
regularly communicated with each other about any emergent concepts that needed to be included in
the coding framework, maintaining consistency across the research team. We assessed the data to
understand the relevant ethical principles and frameworks and the connections and contradictions
between them, as well as identify any evidence gaps.

10.5. Stage 5 — Expert workshop #2

A second two-hour online workshop was held, with the same experts as the first, to get expert
opinions on the conclusions from the REA and narrative review regarding the availability of ethical
frameworks, as well as ideas to support the design and development of the NGP. Experts shared their
reflections on the strengths and weaknesses of the frameworks, including any important issues that
they did not address. The workshop was also used to understand if there were any issues that may
benefit from further study prior to undertaking the development of a newborn WGS programme.

10.6 Stage 6 - Follow-up literature searches and synthesis

10.6.1. Task 1 - Follow-up literature searches

Following the development of the key themes for the research, gaps identified by the research team
and workshop participants were further investigated with targeted follow-up searches (using Google
Scholar and PubMed, and via snowballing from extracted articles). The inclusion criteria were broader
for these supplemental searches than for the original searches to help fill gaps in knowledge (e.g. no
limit on publication date, and broader focus on issues identified in research in general rather than
specific to screening). Additional documents were incorporated into the MAXQDA repository and
used to further develop the summary of each thematic area.

10.6.2. Task 2 — Overall synthesis

In total, 572 documents were identified as being relevant to the topic (although not all of these are
directly cited in this report). An internal synthesis workshop with the research team was held to
develop and synthesise findings across the different stages of the project. By bringing together project
team members who have worked across tasks we were able to draw on all the learning across the
different stages of the project to produce a complete analysis of key ethical, legal and social issues
related to newborn WGS, including relevant ethical frameworks. The outcomes of this internal
workshop provided significant input to the final report and the overall conclusions of the study.

11. Appendix B — Examples of other potentially relevant initiatives

Programme name eMERGE
Country United States
Population All

Programme details | eMERGE is a national network organised and funded by the
National Human Genome Research Institute (NHGRI).
It combines DNA biorepositories with electronic medical record
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(EMR) systems for large scale, high-throughput genetic research
in support of implementing genomic medicine. In its projects,
eMERGE studies and pilots genomic medicine

translation through discovery, implementation, tools and policy.

Relevant references:

e Hoell, C.A,, Aufox, S., Nashawaty, N., Myers, M.F. & Smith, M.E.
Comprehension and personal value of negative non-diagnostic genetic panel
testing. Journal of Genetic Counselling (2021).

Programme name BabySeq
Country United States
Population Newborns

Programme details

The BabySeq Project is studying families of both healthy and
sick newborns via a randomised clinical trial where half have
their baby’s genome sequenced.

Relevant references:

e Ross, L.F., & Clayton, E.W. Ethical Issues in Newborn Sequencing Research: The
Case Study of BabySeq. Pediatrics (2019).

e Holm, ILA., McGuire, A., Pereira, S., Rehm, H., Green, R.C. & Beggs, A.H.
Returning a Genomic Result for an Adult-Onset Condition to the Parents of a
Newborn: Insights From the BabySeq Project. Pediatrics (2019)

Programme name GeneScreen
Country Italy
Population Adults

Programme details

The GeneScreen Carrier Screen provides a closer look at genes
to see if a couple is at risk of passing a hereditary genetic
disorder to their offspring. GeneScreen Carrier Screening Test
allows for comprehensive care and enables patients to make
more informed reproductive decisions. Offering GeneScreen to
a patient before pregnancy allows her to gain knowledge about
her reproductive health early.

Relevant references:

e Waltz, M., Cadigan, R.J., Prince, A.E.R., Skinner, D. & Henderson, G.E. Age and
perceived risks and benefits of preventive genomic screening. Genetics in
Medicine (2018).

e Cadigan, R.J., Butterfield, R., Rini, C., Waltz, M., Kuczynski, K.J., Muessig, K.,
Goddard, K.A.B. & Henderson, G.E. Online Education and e-Consent for
GeneScreen, a Preventive Genomic Screening Study. Public Health Genomics

(2017).
Programme name MedSeq
Country United States
Population All
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Programme details

The MedSeq Project, funded by the NIH, was the very first study
exploring the use of whole genome sequencing (GS) in both a
healthy population and a population with suspected genetic
cardiac disease. The MedSeq Project was designed to explore
the medical, behavioral and economic impacts of incorporating
GS into everyday medicine.

Relevant references:

e Jamal, L.J., Robinson, J.O., Christensen, K.D., Blumenthal-Barby, J., Slashinski,
M.J., Perry, D.L., Vassy, J.L., Wycliff, J., Green, R.C. & McGuire, A.L. When bins
blur: Patient perspectives on categories of results from clinical whole genome
sequencing. AJOB Empirical Bioethics (2017).

e Roberts, J.S., Robinson, J.O., Diamond, P.M., Bharadwaj, A., Christensen, K.D.,
Lee, K.B., Green, R.C. & McGuire, A.L. Patient understanding of, satisfaction
with, and perceived utility of whole-genome sequencing: findings from the
MedSeq Project. Genetics in Medicine (2018).

Programme name

100,000 genomes

Country

United Kingdom

Population

All

Programme details

The 100,000 Genomes Project was a British initiative to
sequence and study the role that genes play in health and
disease. Recruitment was completed in December 2018,
although research and analysis is still ongoing, with the
sequencing of 100,000 genomes from around 85,000 NHS
patients affected by rare disease or cancer.

Relevant references:

e Dheensa, S., Lucassen, A. & Fenwick, A. Fostering trust in healthcare:
Participants' experiences, views, and concerns about the 100,000 genomes
project. European Journal of Medical Genetics (2019).

e Lewis, C., Hammond, J., Hill, M., Searle, B., Hunter, A., Patch, C., Chitty, L.S. &
Sanderson, S.C. Young people's understanding, attitudes and involvement in
decision-making about genome sequencing for rare diseases: A qualitative
study with participants in the UK 100, 000 Genomes Project. European Journal
of Medical Genetics (2020).

Programme name SEQUAPRE
Country France
Population Adults

Programme details

The SEQUAPRE study performed a guantitative analysis of the
preferences of 513 parents of children with undiagnosed
developmental disorders with respect to the disclosure of
hypothetical results. In-depth analysis showed that parents had
ambivalent feelings about the findings whatever the results
returned. The contrasting results from these studies raise
questions about the value of the information provided and
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parents’ high expectations regarding the results. The nature of
parental expectations has emerged as an important topic in
efforts to optimise accompaniment and support for families
during the informed decision-making process, and after
disclosure of the results in an overall context of uncertainty.

Relevant references:
e Chassagne, A,
S., Godard, A.,

Pélissier, A., Houdayer, F., Cretin, E., Gautier, E., Salvi, D., Kidri,
Thauvin-Robinet, C., Masurel, A., Lehalle, D., Jean-Marcais, N.,

Thevenon, J., Lesca, G., Putoux, A., Cordier, M.P., Dupuis-Girod, S., Till, M.,
Duffourd, Y., Riviere, J.B., Joly, L., Juif, C., Putois, O., Ancet, P., Lapointe, A.S.,
Morin, P., Edery, P., Rossi, M., Sanlaville, D., Béjean, S., Peyron, C. & Faivre, L.
Exome sequencing in clinical settings: preferences and experiences of parents
of children with rare diseases (SEQUAPRE study). European Journal of Human

Genetics (2019).
Programme name HealthSeq
Country United States
Population Adults

Programme details

HealthSeq is an exploratory longitudinal study designed to
explore motivations for whole-genome sequencing, satisfaction
and the impact of personal whole-genome sequencing results.

Relevant references:

e Sanderson, S.C.

, Linderman, M.D., Suckiel, S.A., Zinberg, R., Wasserstein, M.,

Kasarskis, A., Diaz, G.A. & Schadt, E.E. Psychological and behavioural impact of
returning personal results from whole-genome sequencing: the HealthSeq
project. European Journal of Human Genetics (2017).

Programme name SpainUDP
Country Spain
Population Adults

Programme details

SpainUDP offers a multidisciplinary approach to patients who
have long sought a diagnosis without any success. During the
first phase of the protocol, undiagnosed cases are sent to
SpainUDP by individual patients or families, patient
organisations, or hospitals. After careful analysis of phenotype,
data from sequencing experiments (WES) is processed with a
standard pipeline, and detailed standardised phenotypic
information (mapped to the Human Phenotype Ontology, HPO)
is connected to genetic data. In addition, the participation of
SpainUDP in international initiatives such as the European
projects RD-Connect and Solve RD, the Undiagnosed Diseases
Network International (UDNI), and the MatchMaker Exchange
(MME) platform, allows the establishment of a global data
sharing strategy across multiple projects submitting data to
these international initiatives.
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Relevant references:

e Lépez-Martin, E., Martinez-Delgado, B., Bermejo-Sanchez, E. & Alonso, J.
‘SpainUDP: The Spanish undiagnosed rare diseases program. International
Journal of Environmental Research and Public Health (2018).

Programme name OVCARE
Country United States
Population Adults

Programme details

An ovarian cancer research programme consisting of a
multidisciplinary team that includes researchers, pathologists,
geneticists, epidemiologists and gynaecologic surgeons,
spanning multiple institutions.

Relevant references:

e Asiimwe, R., Lam, S., Leung, S., Wang, S., Wan, R., Tinker, A., McAlpine, J.N.,
Woo, M.M.M., Huntsman, D.G. & Talhouk, A. From biobank and data silos into
a data commons: Convergence to support translational medicine. Journal of
Translational Medicine (2021).

Programme name

International Genome Sample Resource (IGSR)

Country

United Kingdom

Population

All

Programme details

IGSR was set up to ensure the future usability and accessibility
of data from the 1000 Genomes Project and to extend the data
set produced by the project to include new data generated and
new populations, where sampling has been carried out in line
with IGSR sampling principles.

Relevant references:

e Fairley, S., Lowy-Gallego, E., Perry, E. & Flicek, P. The International Genome
Sample Resource (IGSR) collection of open human genomic variation resources.
Nucleic Acids Research (2020).

Programme name

UK Cystic Fibrosis Registry

Country

United Kingdom

Population

All

Programme details

A secure centralised database that is sponsored and managed
by the Cystic Fibrosis Trust. It records the health data of people
with cystic fibrosis, who have given their consent for the registry.

Relevant references:

e Schliter, D.K., Southern, KW., Dryden, C., Diggle, P. & Taylor-Robinson, D.
Impact of newborn screening on outcomes and social inequalities in cystic
fibrosis: a UK CF registry-based study. Thorax (2020).

Programme name

GenomeAsial00K

Continent

Asia
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Population All

Programme details | A non-profit consortium collaborating to sequence and analyse
100,000 Asian individuals” genomes to help accelerate Asian
population specific medical advances and precision medicine.

Relevant references:
e McGonigle, |. & Schuster, S.C. Global science meets ethnic diversity: lan
McGonigle interviews GenomeAsia100K Scientific Chairman Stephan Schuster.
Genetics Research (2019).

Programme name Polish Universal Neonatal Hearing Screening Program (PUNHSP)
Country Poland
Population Newborns

Programme details | This programme is aimed at early diagnosis and intervention in
children with hearing impairments, and is an example of a well-
managed programme.

Relevant references:
e Greczka, G., Zych, M., Szyfter, W. & Wrébel, M. Analysis of the changes in the
Polish Universal Neonatal Hearing Screening Program over 15 years of activity.
Otolaryngologia Polska (2018).

Programme name All of Us
Country United States
Population All

Programme details | A longitudinal research initiative with ambitious national
recruitment goals, including of populations traditionally
underrepresented in biomedical research, many of whom have
high geographic mobility. The programme has a distributed
infrastructure, with key programmatic resources spread across
the United States.

Relevant references:
e Doerr, M., Grayson, S., Moore, S., Suver, C., Wilbanks, J. & Wagner, J.
Implementing a universal informed consent process for the All of Us Research
Program. Pacific Symposium on Biocomputing (2019).

Programme name H3Africa
Continent Africa
Population All

Programme details | A conglomeration of research and infrastructure projects spread
throughout Africa that aim to apply genomic methodology to
diseases affecting the people in the region. Its operation is
innovative as it is doing something new: filling a hitherto void in
the genomic research capability of African scientists and infusing
resources and manpower to institutions and investigators across
Africa. In addition to developing and sustaining capacity in
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genomic research and biorepositories, H3Africa is also invested
in developing an appropriate ethical regulatory regime to
govern research in these areas.

Relevant references:

e Nnamuchi, A. H3Africa: An Africa exemplar? Exploring its framework on
protecting human research participants. Developing World Bioethics (2018).

e Bentley, ARR., Callier, S. & Rotimi, C. The Emergence of Genomic Research in
Africa and New Frameworks for Equity in Biomedical Research. Ethnicity &

Disease (2019).

Programme name

National Human Genome Research Institute (NHGRI)

Country

(International)

Population

All

Programme details

NHGRI recently published a new strategic vision for the future of
human genomics, the product of an extensive, multi-year
engagement with numerous research, medical, educational and
public communities. The theme of this 2020 vision — The
Forefront of Genomics — reflects NHGRI's critical role in
providing responsible stewardship of the field of human
genomics, especially as genomic methods and approaches
become increasingly disseminated throughout biomedicine. The
new NHGRI strategic vision features a set of guiding principles
and values that provide an ethical and moral framework for the
field.

Relevant references:

e Bonham, V.L. & Green, E.D. The genomics workforce must become more
diverse: A strategic imperative. American Journal of Human Genetics (2021).

Programme name

FindMyVariant study

Country

United States

Population

Adults

Programme details

The MyVariant team is a group based at the University of
Washington dedicated to helping patients and families
understand unique genetic variants.

Relevant references:

e Tsai, G.J., Chen, A.T., Garrett, L.T., Burke, W., Bowen, D.J. & Shirts, B.H.
Exploring relatives’ perceptions of participation, ethics, and communication in a
patient-driven study for hereditary cancer variant reclassification. Journal of
Genetic Counselling (2020).

Programme name

ClinSeq study

Country

United States

Population

All
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Programme details

Racial minority populations are underrepresented in genomics
research. This study enrolled African-descended individuals in a
sequencing study and reported their characteristics. Some 467
individuals who self-identified as African, African American or
Afro-Caribbean were recruited to the ClinSeq study and

surveyed about knowledge, motivations, expectations and traits.

Relevant references:

e Lewis, K.L., Heidlebaugh, AR., Epps, S., Han, P.K.J., Fishler, K.P., Klein, W.M.P.,
Miller, I., M., Ng, D., Hepler, C., Biesecker, B.B. & Biesecker, L.G. Knowledge,
motivations, expectations, and traits of an African, African-American, and Afro-
Caribbean sequencing cohort and comparisons to the original ClinSeq cohort.
Genetics in Medicine (2019).

Programme name

Tohoku Medical Megabank Project

Country

Japan

Population

All

Programme details

This project carries out a long-term health survey focused on
areas affected by the Great East Japan Earthquake. It provides
research infrastructure for the development of personalised
genomic medicine by building up a biobank that includes
materials and information from 150,000 individuals.

Relevant references:

e Yamamoto, K., Hachiya, T., Fukushima, A., Nakaya, N., Okayama, A., Tanno, K.,
Aizawa, F., Tokutomi, T., Hozawa, A. & Shimizu, A. Population-based biobank
participants' preferences for receiving genetic test results. Journal of Human
Genetics (2017).

Programme name

Welfare Genome Project

Country

Korea

Population

Adults

Programme details

The Welfare Genome Project (WGP) provided 1,000 healthy
Korean volunteers with detailed genetic and health reports to
test the social perception of integrating personal genetic and
healthcare data on a large scale.

Relevant references:

e Jeon, Y., Jeon, S., Blazyte, A., Kim, Y.J., Lee, J.J., Bhak, Y., Cho, Y.S., Park, Y.,
Noh, E.K., Manica, A., Edwards, J.S., Bolser, D., Kim, S., Lee, Y., Yoon, C., Lee,
S.. Kim, B.C., Park, N.H. & Bhak, J. Welfare Genome Project: A Participatory
Korean Personal Genome Project With Free Health Check-Up and Genetic
Report Followed by Counselling. Frontiers in Genetics (2021).

Programme name

Genomes for Kids (G4K)

Country

United States

Population

(0-21)
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Programme details

A study examining the feasibility of the comprehensive clinical
genomic analysis of tumors and paired normal samples.

Relevant references:

e Howard Sharp, K.M., Jurbergs, N., Ouma, A., Harrison, L., Gerhardt, E., Taylor,
L., Hamilton, K., McGee, R.B., Nuccio, R., Quinn, E., Hines-Dowell, S.,
Kesserwan, C., Sunkara, A., Gattuso, J.S., Pritchard, M., Mandrell, B., Relling,
M.V., Haidar, C.E., Kang, G., Johnson, L.M. & Nichols, K.E. Factors associated
with declining to participate in a pediatric oncology next-generation sequencing
study. JCO Precision Oncology (2019).

Programme name

Geisinger MyCode® Community Health Initiative

Country

United States

Population

Adults

Programme details

Geisinger Health System (GHS) provides a platform for precision
medicine. Key elements are the integrated health system, stable
patient population and electronic health record (EHR)
infrastructure. In 2007, Geisinger launched MyCode, a system-
wide biobanking programme to link samples and EHR data for
broad research use.

Relevant references:

e Savatt, J.M., Wagner, J.K., Joffe, S., Rahm, A.K., Williams, M.S., Bradbury, AR.,
Davis, F.D., Hergenrather, J., Hu, Y., Kelly, M.A., Kirchner, H.L., Meyer, M.N.,
Mozersky, J., O'Dell, S.M., Pervola, J., Seeley, A., Sturm, A.C. & Buchanan, A.H.
Pediatric reporting of genomic results study (PROGRESS): a mixed-methods,
longitudinal, observational cohort study protocol to explore disclosure of

actionable adult- and pediatric-onset genomic variants to minors and their
parents. BMC Pediatrics (2020).
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