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screening in Europe: a comparison between EURORDIS
principles and UK practice
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Summary

Newborn bloodspot screening (NBS) policy is a contentious area in Europe. Variation in the screening panels on
offer, in the approach to evidence assessment and in the use of health economic modelling are some of the issues
which are debated on the topic. In this paper we focus on a set of patient-driven principles for newborn screening
published by EURORDIS and use these as a reference point for exploration and comparison with NBS policy
development and screening practice in the UK. In doing so, we share UK practice; we note the UK is generally well
aligned with many of the recommended principles, but we also discuss areas of controversy and challenges. Some of
these, like ‘actionability’, will undoubtedly continue to be debated and may never reach consensus. For others, such as
patient and public voice participation in newborn screening systems, there are opportunities to continue improving
existing processes and developing new mechanisms for stakeholder participation. Screening bodies in other Euro-
pean countries should also compare their policy-making and implementation practices with the EURORDIS prin-
ciples to stimulate further discussion on the challenges and opportunities of newborn screening and provide a cross-
European baseline.
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(http://creativecommons.org/licenses/by/4.0/).
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Introduction

Collectively, rare and ultra-rare conditions have a sub-
stantial impact on society. Babies affected by these
conditions, their families and caregivers face challenges
of often long diagnostic delays, poor care management
and a lack of effective treatments. Although definitions
differ, it has been proposed that rare conditions affect
less than 1 in 2000 people in Europe and ultra-rare
conditions affect less than 1 in 50,000 people.'* They
include metabolic, neurological and neuromuscular
conditions, often affecting multiple organs and body
systems. Despite global efforts to improve diagnostic
capabilities and develop new therapies, affected families
continue to face unmet clinical and social needs, which
place a considerable psychological and economic burden
on them.® Patient groups, industry representatives and
clinicians increasingly target newborn bloodspot
screening (NBS) as a solution.®” NBS seeks to identify
babies with rare and ultra-rare conditions soon after
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birth through abnormalities in their blood to enable
early intervention. For some conditions, this can
consequently improve health outcomes and prevent se-
vere disability or premature death. However, an ill
thought-out programme may do more harm than good
and may be ethically challenging to some stakeholder
groups. A recent summary of screening for three lyso-
somal storage disorders draws attention to the potential
for NBS to generate limited health benefits for screen
positive cases set against false positive test results,
overdiagnosis, uncertain prognoses, and uncertain op-
tions for treatment and its timing. This can result in a
burden on the individual, the family and the health
system.®

In line with other screening programmes, to decide
which conditions to include in NBS, most decision-
making and advisory bodies have adapted the Wilson
and Jungner (W&J) principles.” These longstanding
criteria cover considerations in relation to the epidemi-
ology and natural history of a condition, the suitability
and acceptability of tests, the availability of an accepted
treatment, and the cost-effectiveness of the entire pro-
gramme. In the UK for example, the UK National
Screening Committee (UKNSC) has adapted the W&]
principles into 20 criteria. These are used to evaluate the
viability of population screening programmes and to
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advise ministers and the National Health Service (NHS)
in the four UK countries (See Supplementary Table S1).
Similar to the UK, in Spain, the principles have been
adapted into 18 criteria plus an additional seven
implementation requirements, expanding W&J’s orig-
inal scope.™

Despite this broad consistency, there is international
variation in NBS policy and practice. Recent efforts to
bring consistency to NBS have included the develop-
ment of sets of principles for decision-making and
implementation. An important example of this was
published by EURORDIS, a patient-driven alliance of
1000 rare disease patient organisations from several
countries whose aim is to improve the lives of people
living with rare diseases in Europe." In 2021,
EURORDIS produced 11 key principles for NBS,
recommended for adoption throughout Europe (See
Supplementary Table S2). The principles promote con-
sistency in NBS across a broad range of issues including
governance arrangements, the screening panel and the
timing of the test."” More recently, Scarpa et al. (2022)"
have also put forward some guiding principles (See
Supplementary Table S3). They emphasised the need
for transparent and robust processes for selecting new
conditions, consistent case definitions for conditions
included in the panel, the importance of sharing infor-
mation with parents, and clear policies to store and ac-
cess residual bloodspot samples.

In this paper, we focus on the EURORDIS principles
as a comprehensive reference point to explore how NBS
policy development and screening practice in the UK
compares with a set of principles led by patients. In
doing so, we share screening practices from the UK and
discuss areas of controversy and challenges.

Search strategy and selection criteria
References for this personal view were identified
through searches of the authors’ own files and from
reference lists supporting evidence reviews commis-
sioned by the UKNSC. Papers published were not
restricted to the English language. The final reference
list was generated on the basis of relevance to the scope
of this manuscript.

EURORDIS principles for newborn bloodspot

screening
EURORDIS calls for a harmonised and uniform
approach to NBS across Europe, with a view to reducing
variations between the policies and implementation of
newborn screening programmes. Their principles focus
on best practice for screening policy-making and
implementation at national level” (See Supplementary
Table S2).

The policy-making principles focus attention on the
type of conditions that NBS should identify. These are
“actionable” conditions. Actionable in this context

means (a) conditions where early interventions lead to
health gains for the newborn, (b) conditions where early
diagnosis avoids the lengthy diagnostic delay and (c)
conditions where parents will have reproductive options
during subsequent pregnancies (principle 1). The
importance of basing NBS on the best available evi-
dence, including health economic evidence is addressed
in two principles (principles 5 and 7). The need for
evaluations to be undertaken within an independent and
impartial process is considered to be an important
feature of NBS systems (principle 2). Finally, there is an
emphasis on stakeholder participation in the NBS eval-
uation and implementation processes with families of
healthy newborns and those who receive a false positive
screening result included at all stages (principle 4). This
is because all will require follow-up and support under a
comprehensive screening programme.

In terms of screening practice, EURORDIS advo-
cates that all European nations should have standards
addressing the timing, sample collection methods,
follow-up, and information shared with parents (prin-
ciple 9). It is not clear whether they should be identical
in content or just cover the same areas. They also
emphasise the need to provide families of newborns
diagnosed through NBS with psychological, social and
economic support, as well as provision of information
and education on rare diseases and the whole screening
process to all stakeholders (principles 3 and 8). EURO-
RDIS also identifies the need to embed robust and
transparent governance processes across the NBS
pathway, with clearly defined roles, responsibilities,
accountability and communication networks (principle
6). Other aspects include the importance of using re-
sidual bloodspot samples for research purposes and the
use of registries to gather epidemiological data and
treatment outcomes to generate evidence relating to
NBS (principles 10 and 11)."

The landscape of newborn bloodspot screening
in the UK and its alignment with EURORDIS

In terms of policy-making governance (principle 6) in
the UK, the UKNSC is responsible for making recom-
mendations on whether or not to screen for an NBS
condition. The Commiittee is an independent scientific
advisory committee'* sponsored by the Department of
Health and Social Care, and is accountable to the Chief
Medical Officers in each of the four UK nations. The
health department in each UK nation is responsible for
setting its screening policy with the agreement of their
respective ministers, considering advice from UKNSC."
The NHS in each nation then has the responsibility to
implement the screening policies, promote equal access
to screening and provide high quality information to
enable informed choice.

In the UK, all elements of the screening and subse-
quent management pathway are free at the point of
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delivery and provided by the NHS, aligning with
EURORDIS principle 3. This does not only cover med-
ical interventions, but includes other support from
public bodies such as psychological, social and educa-
tional. In keeping with EURORDIS principles 2, 6 and
9, in the UK responsibilities are decided within each of
the four nations, as are the screening standards covering
all aspects of the screening pathway (coverage, test,
referral, intervention or treatment) and how they should
be monitored.'*"* Furthermore, in line with EURORDIS
principle 8, whenever new programmes have been
planned in the UK, all stakeholders have been involved
via an iterative process in the planning of the imple-
mentation. This includes information and education
materials about the conditions being screened for, the
test and the pathway. All information and education
materials have been designed and field tested with the
relevant stakeholders and modified based on their
feedback. This is considered essential for efficient
implementation of the programme and to enable par-
ents to make informed decisions about NBS.

In keeping with EURORDIS principles 5 and 7, the
UKNSC is responsible for reviewing the scientific
literature in relation to key screening criteria (See
Supplementary Table S1) in order to assess the possible
introduction, modification and cessation of national
population screening programmes. These criteria cover
the condition, the test, the treatment and the effective-
ness of screening programmes in the UK, and aim to
ensure that their benefits outweigh the harms at a
reasonable cost.

Finally, the UKNSC policy-making processes are
relevant to EURORDIS’ aspiration that all stakeholders
should be included in the different stages of the NBS
process (principle 4). The Committee hosts an annual
call for topics where anyone can suggest a new
screening programme, propose an early update to an
existing topic or a modification to a current screening
programme. The UKNSC also has a commitment to
review existing recommendations on a regular basis.
As part of the review process, the UKNSC hosts a 3-
month public consultation for every screening recom-
mendation.”” Any member of the public can share their
views on the standard of the evidence review and the
review’s conclusions, highlight any omitted evidence,
and provide expert opinion, clinical experience and
patient and families accounts. The review, along with
the stakeholder comments, is then presented to
UKNSC members for discussion and decision-mak-
ing."” From topic selection to completion of evidence
review, the fetal, maternal and child health group ad-
vises the UKNSC on all matters relating to NBS. This
group includes a broad range of clinical, user, aca-
demic, economic and ethical expertise to provide input
and scrutinise policy development.” If an evidence
review identifies a promising candidate for screening,
the UKNSC may commission further in-depth
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analyses. These may include additional evidence re-
views, cost-effectiveness assessments, decision analytic
modelling or in-service evaluations. These projects
provide forums for more detailed and longer-term
input with a wider range of stakeholders.

UKNSC has initiated further stakeholder involve-
ment by setting up a bloodspot task group to provide a
managed forum for discussion of practical and inno-
vative approaches to facilitate research and evidence
development in rare diseases. The group brings
together a wealth of expertise in newborn screening,
including patient and public voice (PPV) representa-
tives, paediatricians, academics (including researchers,
methodologists, and health economists), ethicists,
quality assurance and laboratory professionals and
geneticists.”

Challenges for newborn bloodspot screening in
the UK and Europe

Here we consider some areas of divergence between the
principles and UK policy-making and practice. A com-
parison between the EURORDIS principles and the UK
approach is summarised in Table 1.

What does “actionable” mean?

EURORDIS and the UKNSC agree that newborn
screening which directly improves the wellbeing of the
child, whether that be by drugs, gene therapy, diet or
other intervention, should be considered ‘actionable’.

EURORDIS also proposes that benefit to the family
per se is sufficient justification for screening as even
without a cure or a treatment, early diagnosis may
enable families to avoid a long diagnostic delay and
make informed reproductive choices for subsequent
pregnancies.

On the other hand, the UKNSC’s first ethical
principle and professional consensus in the UK is
clear that without direct benefit to the person being
screened, a screening programme is not acceptable.?’
Wider benefits to the family can strengthen the case
for NBS but, alone, cannot provide justification for
recommending screening. If the intervention does not
need to be initiated until the person is able to make an
informed choice, professional guidance states that
testing should be delayed until this point.>*** Reten-
tion of the focus on a direct benefit for the screened
individual is grounded in the distinctive nature of
screening in which the invitation to test is initiated by
the health service in populations without a prior
indication or symptom.”” The UKNSC and EURO-
RDIS therefore diverge significantly on the issue of
‘actionability’. The crux of the divergence is that the
EURORDIS principles broaden the concept of who
should be the recipient of benefit to encompass the
family unit and separate this from the screened baby
(principle 1).
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EURORDIS

UK

Alignment®

Key Principle 1: Screening should identify
opportunities to help the newborn and the family as
broadly as possible. That is, screening should identify
actionable diseases including treatable diseases

Key Principle 2: NBS should be organised as a system
with clearly defined roles, responsibilities,
accountability and communication pathways that
are embedded into the national health care system
and recognised as a mechanism for earlier diagnosis
of actionable conditions as part of the broader care
pathway

Key Principle 3: The family of the newborn who has
been diagnosed through NBS should be provided
with psychological, social and economic support by
the competent national health authorities

Key Principle 4: All stakeholders should be included
in the different stages of the NBS process

Key Principle 5: Transparent and robust governance
for expanding NBS programmes is needed. Every
country/region should have a clearly defined
transparent, independent, impartial and evidence-
based process for deciding which conditions are
covered by the NBS programme that includes all
stakeholders

Key Principle 6: Governance of NBS programmes
should be explicit, comprehensive, transparent and
accountable to national authorities

Key Principle 7: The evaluation process on the
inclusion/exclusion of diseases in NBS programmes
needs to be based on the best available evidence,
reflecting health economic evidence but not
determined only by health economics

Key Principle 8: Information and education of all
stakeholders on rare diseases and the whole NBS
process is essential for a broad and fair
implementation of NBS programmes

Key Principle 9: European-wide standards addressing
the timing, sample collection methods, follow-up,
and information shared with parents are needed to
guarantee uniformity and quality throughout the
process

The UKNSC criteria agree that newborn screening which directly improves the wellbeing of the child should be
considered ‘actionable’. Evidence relating to wider benefits of screening, for example those relating to family
members, are taken into account where available. However, in line with the UKNSC's first ethical principle and
professional consensus in the UK, the UKNSC criterion 9 is clear that without direct benefit to the person being
screened—in this case the child—a screening programme is not acceptable. If the intervention does not need to
be initiated until the person is able to make an informed choice, professional guidance states that testing should
be delayed until the individual themself is capable of making that choice

In the UK, NBS is an intensively quality assured process which includes a full end to end pathway. This pathway
is managed from the invitation to take part in screening (which is offered to every parent), testing, further
testing as required, referral, diagnosis and treatment by appropriate newborn specialist clinicians. Roles and
responsibilities are clearly defined, decided within each of the four nations and embedded into the NHS (see also
entry below in relation to EURORDIS key principle 6)

It is important to note that there is full alignment in relation to the key principle; the implementation of the
principle is a separate point, and it might not be consistently executed across the whole NHS

In the UK, all elements of the screening and subsequent management pathway are free at the point of delivery
and provided by the NHS. This does not only cover medical interventions but includes other support from public
bodies such as psychological, social and educational

It is important to note that there is full alignment in relation to the key principle; the implementation of the
principle is a separate point, and it might not be consistently executed across the whole NHS

In the UK, mechanisms are in place to include stakeholders at all points of policy making and programme
implementation.

The approach to stakeholder involvement aims to be proportionate, flexible, responsive and transparent, as well
as inclusive, engaging with a range of organisations, communities and voices (see UKNSC stakeholder
engagement strategy). The UKNSC's engagement processes include consultative and participatory mechanisms.
However some specific EURORDIS recommendations have not been uniformly integrated into UK practice. For
example, this includes the recommendation that there ‘should be a minimum representation of patient
associations and professional experts specifically for the conditions to be discussed, included on committees
responsible for the evaluation of NBS programme’.

The UKNSC follows a clearly defined and transparent evidence review process to assess the available evidence
(national and international) for screening using the UK NSC criteria for appraising the viability, effectiveness and
appropriateness of a screening programme.

The main divergence relates to the inclusion of stakeholders which is addressed at principle 4.

The UKNSC, an independent Scientific Advisory Committee sponsored by the four UK Departments of Health, is
responsible for making recommendations on whether or not to screen for an NBS condition and is accountable
to the CMOs in each of the four UK nations. The health department in each UK nation is responsible for setting
its screening policy with the agreement of their respective ministers, considering advice from UKNSC. The NHS
in each nation then has the responsibility to implement the screening policies, promote equal access to
screening, provide high quality information to enable informed choice

In the UK, decisions on NBS are based on the best available evidence, including health economic evidence and a
comparison of the impact of early and late diagnosis. The use of modelling to estimate the effects of screening
and inform decision-making is increasingly moving to the centre of UKNSC practice on rare diseases, given how
these conditions present significant challenges in evidence-based medicine because of the large sample sizes

required to produce meaningful results in research studies.

However, the UKNSC would not recommend screening if this could not be justified from a cost-effectiveness
perspective. Also, there may be divergence between EURORDIS and UKNSC on what constitutes best available
evidence. The UKNSC would not recommend a screening programme if the best available evidence does not

provide sufficient reassurance that it would do more good than harm.

Information and education materials about the conditions being screened for, the test and the pathway are
designed and also field tested with the relevant stakeholders and modified based on their feedback. This is
considered essential for efficient implementation of the programme and to enable parents to make informed
decisions about NBS

EURORDIS advocates for each EU Member State to provide standards to guarantee a certain level of consistency
in the quality and implementation of the different steps and procedures involved in NBS. This aligns with UK
practice with screening standards covering all aspects of the screening pathway, how they should be monitored,
and quality assured being decided within each of the four nations. The UK standards relate to: coverage, test,
referral, intervention or treatment.

Each year, an annual report is published describing the timeliness of various milestones on the screening
pathway, including receipt of results in the laboratory, results becoming available and when the baby and family
are seen by the appropriate specialist team. In line with other UK countries, in England, there is a Newborn
Blood Spot Failsafe System, an IT solution that reduces the risk of babies missing or having delayed NBS. It
supports the maternity service responsibility for making sure NBS is offered and that samples are taken and
received in the laboratory on time.

It is important to note that there is full alignment in relation to the part of the key principle which relates to the
standards. However, EURORDIS expands this principle further and recommends a registry to “be created in order
to have systematic follow-up of all newborns detected with a condition through NBS”. Because this is not part
of the current practice in the UK, the overall alignment is partial

(Table 1 continues on next page)

Partial

Full

Full

Partial

Partial

Full

Partial

Full

Partial
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Healthcare systems and should be considered as
preferential partners in providing recommendations
on NBS policies

processes

EURORDIS UK Alignment®
(Continued from previous page)

Key Principle 10: Blood spot samples should be Currently in the UK, DBS are stored for at least five years, apart from Scotland where they are stored indefinitely. ~ Partial
stored in national biobanks for quality control and There are currently some limitations in DBS storage in England. DBS are not stored under uniform conditions in

research purposes while ensuring appropriate a centralised location, which might in part hinder the reliable use of DBS for research

measures for data access as well as robust safequards

for data protection and privacy are in place

Key Principle 11: ERN affiliated centres should be There is interaction between ERNs and UK experts. However, there are no ERN affiliated centres in the UK and ~ Not
integrated in the care pathways of the different preferential partnership with a single sector grouping has not been integrated into the UKNSC decision-making  applicable

Abbreviations: CMOs, Chief Medical Officers; DBS, dried bloodspots; ERN, European Reference Network; EU, European Union; NBS, newborn bloodspot screening; NHS, National Health Service; UKNSC, UK
National Screening Committee. *Full alignment: the UK approach and the EURORDIS principles are in agreement. Partial alignment: the UK approach and the EURORDIS principles broadly align but they
may differ in some respects. Not applicable: the UK is out of the EU and there are no ERN affiliated centres in the UK.

Table 1: Comparison between EURORDIS principles and the UK approach.

A diversity of views on this topic has been noted in
the wider literature*** and this may reflect a more deep-
seated divergence on ‘whose view counts’ when
considering the acceptable outcomes of a screening
programme. In this respect, the EURORDIS principles
prioritise the perspective of the rare diseases commu-
nity, in particular those who have been directly affected
Dby the condition. This contrasts with the UKNSC criteria
and ethical framework which emphasise the need to
include the perspectives of a broader group of stake-
holders, such as the public health community, and the
whole population offered screening. Indeed, the
UKNSC position on actionability reflects an attempt to
balance an established perspective on screening, which
is often associated with public health principles,***
with that of the rare disease community.

A recent public dialogue exercise in the UK offers
some insight into this. Genomics England Ltd (GEL) is
in the process of co-designing and running a research
study to explore the benefits, challenges, and practical-
ities of sequencing and analysing the genomes of new-
borns.” The public dialogue was a joint exercise
sponsored by GEL and the UKNSC as part of this
research. Views were sought from members of the
general public, parents of children with genetic disor-
ders and some individuals with such conditions.*> While
recognising the potential for whole genome sequencing
in neonates to bring benefits to other members of the
family, the majority of those taking part considered that
all the included conditions should have an impact in
early childhood and there should be effective manage-
ment available.

The dialogue underlined the close connection between
concepts of actionability and the acceptability of screening
programmes, including NBS. It also drew attention to the
diverging perspectives on these issues. Further study of
this complicated area has been proposed” and, given
its importance, this would seem an appropriate
response before considering whether alignment with this
EURORDIS principle is the correct course.

www.thelancet.com Vol 33 October, 2023

Consistency in screening panels

EURORDIS promotes consistency in the screening
panel adopted in European nations. However, across
Europe the number of conditions included in recom-
mended panels varies from one to over 30.”* Factors
affecting this include disease incidence, the relative
importance attached to sensitivity and specificity, the
level of evidence required and the assessment of cost-
effectiveness. Varying conceptions of actionability may
also be a factor in this. Other reasons may relate to
variations in reporting of screening activities and the
type of recommendations which are made. For example,
when comparing the number of conditions included in
national screening panels, a careful distinction should
be made between screening pilots, in-service evaluations
and fully-established screening programmes. Attention
to the intra-jurisdiction geographies of such efforts is
also important. Published reports appear to have
become more sensitive to this issue as a comparison
between two surveys of practice highlights.** The later
survey reported that, in Spain, the national recommen-
dation and implementation of NBS includes seven
conditions with an additional 26 conditions being pilo-
ted or being offered at regional level.”* This compares to
the earlier report in which this distinction was not
made.* Furthermore, there may be variation in the level
at which screening services are implemented in
different countries. In the UK, NBS is implemented at
the national level in each of the four nations with
reference to the panel recommended by the UKNSC and
provided that a national end-to-end screening pathway
can be established. By contrast, in some European na-
tions, recommendations are made centrally but adop-
tion of the panel is devolved to lower (regional or
municipal) levels. This can lead to variation in NBS
screening panels within countries in terms of imple-
mentation timescales and selection of screening
panels.”* Finally, incidental findings from screening
are not considered to be a part of the screening panel in
the UK, but it is unclear whether this is the case in
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reports of screening panels elsewhere. This is important
as the sensitivity of screening, when a condition is an
incidental finding, may be lower as in the case of gal-
actosaemia and tyrosinaemia as incidental products of
phenylketonuria screening. Therefore, the extent to
which consistency in NBS panels is desirable and
whether variation should be expected and justified re-
mains a challenge, one that would benefit from greater
understanding of the reasons for variations in policy-
making and practice across countries.

Evidence assessment

EURORDIS and the UKNSC both emphasise that de-
cisions on NBS need to be based on the best available
evidence, including health economic evidence and a
comparison of the impact of early and late diagnosis. In
this respect, significant variation across policy-making
bodies was reported in a recent systematic review.
This found that 42% of recommendations by national
policy-making bodies did not take account of evidence
on test accuracy, 36% did not review evidence about
whether early treatment improves health outcomes, and
76% did not consider evidence about potential harms of
overdiagnosis.”

Such differences in the criteria which are assessed in
decision-making, the methods of assessment and the
processes in which decision-making takes place can lead
to different numbers of conditions being included in
NBS panels. The UK is often considered an outlier by
screening for fewer conditions compared to other Eu-
ropean countries. This may be because the full range of
assessment criteria are considered and valued in the
UKNSC'’s decision-making processes. Interestingly, the
EURORDIS principles do not mention the word ‘harm’.
False positive results, i.e. where a condition is suspected
on screening, but not confirmed on diagnostic testing,
are mentioned in this context, but issues such as over-
diagnosis, incidental findings, clinically uncertain out-
comes of screening and diagnostic tests, and impact on
the wider health system are not considered. This is in
keeping with the results of the systematic review,*” and
may reflect a broader trend towards an emphasis on
benefits in published discussions of early detection
strategies.”

In terms of methodology, as evidence synthesis
methods and processes evolve, there is debate as to what
constitutes an optimum approach to assessment. A case
study in the UK, comparing systematic and rapid review
methodologies used to review the evidence on the use of
succinylacetone-based screening tests for tyrosinaemia
type 1% suggested that systematic review methods
captured the nuances of the evidence base most
comprehensively. However, rapid reviews may provide
policy-making bodies with sufficient information at
certain points in the decision-making process. In the
UK, they are used to filter a large number of topics with

the intention of prioritising those with positive out-
comes and more substantial evidence bases for further
exploration. In addition, the issue of sufficiency of
robust evidence has been highlighted as a problem in
NBS decision-making. In the discussion on the rapid
expansion of the US NBS programme, the tendency to
rely on expert opinion over scientific research was noted
as a particular concern.” This tendency has found a
resonance in the UK debate on NBS policy-making and
is something which the UKNSC continues to struggle
with, given the commitment to maintain high evidential
standards for screening programmes. This commitment
is made, in large part, because screening programmes
invite ostensibly healthy populations for testing but also
because of the challenges of programme cessation
where they are found to be doing more harm than
good./1lf45

Moreover, evidence assessment methods and
decision-making processes used in different countries
often remain unpublished. The discussion about varia-
tion in NBS evidence assessment would therefore
benefit from decision-making bodies sharing informa-
tion about the range of viewpoints included (e.g. popu-
lation health), criteria used, the type of review
methodologies employed, the level of evidence required
for recommendations, mechanisms for incorporating
patient experience and professional opinion, how un-
certainty in the evidence is handled to ensure that rec-
ommendations are robust, and how outcomes are
monitored and reported over time.

Modelling studies in decision-making

Rare and ultra-rare diseases present significant chal-
lenges in evidence-based medicine because of the large
sample sizes and long timescales required to produce
meaningful results. This in turn limits the quality of
information available to inform estimates of the impact
of screening. This problem has been noted for many
years®* and the omission of key issues such as test
accuracy and harms of screening in decision-making
may simply reflect an accommodation to it. Neverthe-
less, the difficulty of generating high quality evidence
does not remove the obligation on decision-makers to
explain the aims and rationale of screening programmes
and to quantify their effects.” It is therefore interesting
that the EURORDIS principles include the use of
modelling to estimate the effects of screening and
inform decision-making. This approach is increasingly
moving to the centre of UKNSC practice on rare dis-
eases.* This is because modelling studies use a set of
techniques and methods to synthesise evidence from
different sources with expert opinion, enabling the
simulation of comparisons which are unachievable us-
ing primary research methods. This approach has been
used in UKNSC evaluations of NBS for SCID and, most
recently, tyrosinaemia type 1. Modelling is strongly
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associated with evaluation of the cost-effectiveness of
healthcare interventions. This is an important element
of NBS decision-making in the UK and the UKNSC
would not recommend screening if this could not be
justified from a cost-effectiveness perspective. This is
because the inappropriate diversion of resources from
the provision of other, perhaps more effective, health
interventions is a potential harm of screening.

However, the use of modelling can extend beyond
economic analyses and modelling studies have proved to
be a useful tool, helping to develop a set of baseline
expectations about what screening may achieve
compared to current practice and provided a way in
which expertise from clinical, academic and patient
stakeholders can be incorporated into policy recom-
mendations. However, a number of challenges have
been identified with this approach in the context of NBS.
In particular, a consensus on what constitutes a ‘good’
model does not appear to have been established. For
example, a recent review of cost-effectiveness evalua-
tions reported inconsistency in the way that ‘benefits
and harms’ were conceptualised in NBS models with
20% containing no discussion of this important area.”’
Another review reported a high level of variation be-
tween NBS models in key areas affecting model struc-
ture, outcome measures and decision-rules.*** Some
fundamental challenges were identified by these re-
views, such as limited long-term data relating to the
modelled comparators in both routine clinical practice
and screening programmes.

These limitations in the models create uncertainty
about their generalisability from one healthcare juris-
diction to another. This limits the ability of decision-
making bodies to adopt or adapt modelling studies
developed in other countries. Addressing issues such as
those raised in the reviews may, in the long-term,
improve the value of a modelling-based approach to
the assessment of evidence in NBS.

More generally, the limitations imposed by scarce
and/or low-quality data for key model inputs returns to
the problem which the use of modelling itself seeks to
address. A model can only be as good as the data used to
populate it. Therefore, input of good quality data into a
model is key and the UKNSC uses pilots and in-service
evaluations to generate information required for
decision-making (See Boxes 1 and 2).

Other tools to potentially improve research in NBS,
recognised by EURORDIS (principles 10 and 11) are the
use of stored dried bloodspots (DBS) and registries.
Linked together, DBS, registries, and in-service evalua-
tions may provide the resources to construct case series,
case-control and retrospective cohort studies. These
could add value to decision-making criteria, in particular
those addressing epidemiology, natural history
including genotype/phenotype relationship and treat-
ment outcomes and could be used to inform key pa-
rameters in modelling studies.
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Box 1.
In-service evaluation: the example of medium chain acyl-CoA
dehydrogenase deficiency (MCADD).
Aims
+ The aim of the evaluation was to report on:
o How accurately children with and without MCADD would
be identified by NBS.
o The experiences of families of children diagnosed through
screening.
o The early childhood outcomes for affected children detec-
ted by screening.

Results
« From March 2004 to February 2008, over 1.5 million babies in

England were screened for MCADD using tandem mass
spectrometry for quantitation of octanoylcarnitine (C8).>°

« MCADD was confirmed in 147 of 190 babies with a positive
screening result giving an overall positive predictive value
(PPV) of 77% (147/190, 95% Cl: 71-83%).°

+ A paediatric surveillance system was used to monitor cases

presenting dlinically before the day of screening and those

missed by the screening test.”

Parents highlighted several issues including: coming to terms

with the diagnosis, increased significance of feeding, uncer-

tainty in relation to the baby health status.”

« Short-term clinical outcomes in the screened cohort reported:
one serious clinical episode, one case of developmental delay
and one death.”

o Based on the evaluation, the UKNSC had the information
needed to recommend the introduction of screening for
MCADD.

Important points to consider
« In-service evaluation activities are resource intensive and

require substantial and careful planning across the wider
healthcare system.

+ During implementation, the distinction between pilot/in-
service evaluation and an established screening programme
must be made clear to parents to enable them to make an
informed decision about whether to screen their baby.

The need to explore the potential of integrating these
resources in the UK may be becoming more pressing as
the GEL research on the use of whole genome
sequencing in newborns, alongside the current NBS
programme, gains momentum.

Stakeholder involvement

The UKNSC and the NHS NBS programme have
established mechanisms to involve stakeholder groups
at all points of policy development and programme
implementation (See Box 2).

However, there is significant divergence between
specific EURORDIS recommendations and UK practice,
for example, at particular points of the UKNSC decision-
making process. While there is PPV membership of
UKNSC and its reference groups, disease specific
groups and groups of topic area experts are not invited
to attend UKNSC meetings and the kind of preferential
partnership between these groups which EURORDIS
recommend has not been incorporated into UK
screening decision-making. The divergence between the
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Box 2.

Combined in-service evaluation and modelling example: se-

vere combined immunodeficiency (SCID).

» Newborn screening for SCID came to the attention of the

UKNSC through an open call for bloodspot topics.

Stakeholders’ involvement helped to inform the scope of a

rapid review of the evidence on screening for SCID.

« A public consultation on the review's findings took place in

2012 and attracted over 200 responses from national orga-

nisations, individual professionals and members of the public.

Evidence gaps were identified by the review but multiple at-

tempts to stimulate research to address these gaps failed to

secure funding.

« This led to the UKNSC commissioning a modelling and cost-
effectiveness evaluation of SCID screening which informed
the recommendation to fund an in-service evaluation.>

The in-service evaluation
« Launched in September 2021 in England, covering around

two-thirds of the newborn population and expected to

initially run for two years.

« The aim is to help assess if screening does more good than
harm by determining:

o How many more babies with SCID are found by screening
compared to babies found by cascade testing.

o How many babies with immune disorders other than SCID
would be detected, what benefits they might gain or harms
they might suffer.

o Whether the health of affected babies would be improved.

o Led by a multi-disciplinary group of stakeholders, including
PPV representatives and modellers who will use data from the
evaluation to update the original cost-effectiveness model and
help inform the final UKNSC recommendation on screening
for SCID.

The results of the in-service evaluation will be made available
to stakeholders as part of a public consultation process.>*

UKNSC and EURORDIS is therefore not one of
participation in the general sense, but the point at which
those professionals and parents/patients associated with
specific conditions are invited to participate.

As an independent Scientific Advisory Committee
covering a broad range of topic areas and disease types,
the UKNSC needs to ensure that its stakeholder
engagement work is proportionate, flexible, transparent
and evenly applied across many stakeholder groups.
Nevertheless, the underlying concern that there should
be mechanisms for optimal stakeholder participation is
certainly a legitimate one.

A recent review of the Committee’s stakeholder
engagement activities reported that modelling studies
represented a methodology that can create helpful op-
portunities for engagement of clinical opinion and PPV
experience to participate in the evidence gathering for
policy-making.*”*

There is consensus in the wider literature about the
added value of involving a range of stakeholders in
good modelling practice and health economic
research.”*” Modelling studies provide an opportunity

for stakeholders to be involved in an ongoing discus-
sion about the potential effects of a screening pro-
gramme and the evidence base relating to it. Because
models are used as decision tools they also, potentially,
position stakeholders in a process where their input
can help to directly shape the outcome. However, the
actual mechanisms to productively involve stake-
holders in health economic models are not well
described. Health economic models are notoriously
complex pieces of scientific work, and this can some-
times alienate many stakeholders, including clinical
and PPV experts. In the absence of well worked-up
approaches, health economists have suggested some
tools and methods of participation in modelling from
other fields such as resource management and envi-
ronmental planning. These have included meetings,
workshops, brainstorming, SWOT (Strengths, Weak-
nesses, Opportunities, Threats) analyses, question-
naires, animations, and web applications.”®* The
UKNSC has formed expert groups within which
models have been developed and these have been
useful in eliciting clinical opinion. However the po-
tential of these exercises to incorporate patient experi-
ence has remained elusive. Considering how patient
and public experience can be productively incorporated
into the broader UKNSC process for evaluating topics
particularly in the rare diseases area and/or whether
this can be realised with reference to examples outside
of modelling in healthcare is something which might
be explored in future projects.

Conclusion

Comparing the EURORDIS principles with UK policy
and practice has highlighted that the UK is generally
well aligned with many of the recommended principles.
Taken as a whole, the principles present both a useful
reference point and a challenge for the UKNSC and
other decision-making bodies operating in the NBS
setting.

Consistency across NBS in Europe is a major theme
in the EURORDIS principles. This is a far-reaching
aspiration. However, it has a practical driver given that
many of the barriers in NBS arise because of the rarity
of the conditions. Achieving full alignment with all the
principles presents some key challenges, namely how to
get a better understanding of the reasons for the varia-
tion in policy-making and practice, to what extent con-
sistency is desirable and whether variation should be
expected and justified.

Some of these, for example actionability will
continue to be debated within, and maybe beyond, the
NBS setting’* and may never reach consensus. Other
challenges, such as PPV participation in NBS systems,
may be more tractable and subject to continuous
improvement as assessment methods and practices
evolve. The EURORDIS emphasis on the importance of
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NBS research infrastructure closely corresponds with a
concern also identified by the UKNSC. Work to address
this within the bloodspot task group could provide an
example of how such relationships might evolve. Note
should also be taken of other principles such as those
proposed by Scarpa et al.

To facilitate further reflection, screening bodies in
other European countries should compare their policy-
making and implementation principles and practices
with the EURORDIS principles.

Contributors

Substantial contributions to manuscript conception and design: SL, FS,
DE, JM; drafting the initial draft: SL; revising and commenting on the
initial draft: FS; critically revising the manuscript for important intel-
lectual content: SL, FS, DE, JM; final approval of the version of the
article to be published: SL, FS, DE, JM. The corresponding author attests
that all listed authors meet authorship criteria and that no others
meeting the criteria have been omitted.

Ethical approval
Not required.

Declaration of interests

All authors have completed the ICMJE disclosure form at https://
www.thelancet.com/for-authors/forms?section=icmje-coi and declare:
SL and JM are employed by the UK National Screening Committee
(UKNSC), hosted at the Department of Health and Social Care
(DHSC); FS was employed by the UKNSC until October 2022 and she
is currently employed by St George’s University of London (SGUL);
DE is employed by Great Ormond Street Hospital for Children NHS
Foundation Trust (GOSH), he has also honorary contracts with NHS
England (NHSE) and DHSC to provide advice on matters relating to
newborn screening and he is currently the Chair of the UKNSC
Bloodspot Task Group; no other relationships or activities that could
appear to have influenced the submitted work. The views expressed
are those of the author(s) and not necessarily those of the UKNSC,
DHSC, SGUL, NHSE or GOSH.

Acknowledgements

We acknowledge all members of the UKNSC Bloodspot Task Group for
their helpful feedback and insights on early drafts of the manuscript. In
particular, we would like to acknowledge the input from Gail Walshe,
Jane Fisher and Nick Meade who are patient and public voice repre-
sentatives on the Task Group.

Funding: No funding was received for the development of this
manuscript. This manuscript is an output of the UK National Screening
Committee (UKNSC) Bloodspot Task Group. Other projects developed
by the group receive funding from the UKNSC. All authors had full
access to the resources used and accept responsibility to submit for
publication.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.lanepe.2023.100714.

References

1  Department of Health and Social Care. Policy paper: the UK rare
diseases framework; 2021. Available from: https://www.gov.uk/
government/publications/uk-rare-diseases-framework/the-uk-rare-
diseases-framework. Accessed October 5, 2022.

2 European Medicines Agency. Committee for orphan medicinal
products; European Medicines Agency Science Medicine Health.
Available from: https://www.ema.europa.eu/en/committees/
committee-orphan-medicinal-products-comp. Accessed August 25,
2022.

www.thelancet.com Vol 33 October, 2023

10

11

12

13

14

15

16

17

18

20

21

22

23

Ferreira CR. The burden of rare diseases. Am | Med Genet.
2019;179(6):885-892.

Schouten A. KEI briefing note 2020:4 selected government definitions of
orphan or rare diseases. Knowledge Ecology International; 2020.
Available from: https://www.keionline.org/bn-2020-4. Accessed
August 25, 2022.

Groft SC, Posada M, Taruscio D. Progress, challenges and global
approaches to rare diseases. Acta Paediatr. 2021;110(10):2711-2716.
European Institute of Innovation and Technology. Early diagnostics:
shaping healthcare and society through new technologies; 2021.
Available ~ from:  https://eit.europa.eu/library/early-diagnostics-
shaping-healthcare-and-society-through-new-technologies. ~Accessed
October 24, 2022.

Hofmann B, Skolbekken J-A. Surge in publications on early
detection. BM]J. 2017;357:j2102.

Currier R]. Newborn screening is on a collision course with public
health ethics. Int ] Neonatal Screen. 2022;8(4):51.

Wilson JMG, Jungner G, World Health Organization. Principles and
practice of screening for disease. Geneva: World Health Organization;
1968.

Comisién de la Salud Publica. Documento marco sobre cribado
poblacional;  2010. Available from: https://www.sanidad.gob.es/
profesionales/saludPublica/prevPromocion/Cribado/docs/Cribado_
poblacional.pdf. Accessed October 5, 2022.

EURORDIS Rare Diseases Europe. Our vision & mission. Available
from: https://www.eurordis.org/who-we-are/our-vision-mission/.
Accessed October 5, 2022.

EURORDIS Rare Diseases Europe. Key principles for newborn
screening; 2021. Available from: https://download2.eurordis.org/
documents/pdf/eurordis_nbs_position_paper.pdf. Accessed October
5, 2022.

Scarpa M, Bonham JR, Dionisi-Vici C, et al. Newborn screening as
a fully integrated system to stimulate equity in neonatal screening
in Europe. Lancet Reg Health Eur. 2022;13:100311.

Government Office for Science. Guidance: code of practice for
Scientific Advisory Committees and Councils: CoPSAC 2021; 2021.
Available from: https://www.gov.uk/government/publications/
scientific-advisory-committees-code-of-practice/code-of-practice-for-
scientific-advisory-committees-and-councils-copsac-2021. Accessed
March 13, 2023.

UK National Screening Committee. UK NSC code of practice. UK NSC;
2022. Available from: https://www.gov.uk/government/publications/
uk-nsc-code-of-practice /uk-nsc-code-of-practice. Accessed October 24,
2022.

Healthcare Improvement Scotland. Pregnancy and newborn screening
standards;  2019.  Available from: https://www.healthcare
improvementscotland.org/our_work/standards_and_guidelines/
stnds/pregnancy_screening_standards.aspx. Accessed December
19, 2022.

Public Health England. Guidance: newborn blood spot screening
supporting information; 2021. Available from: https://www.gov.uk/
government/publications/standards-for-nhs-newborn-blood-spot-
screening/newborn-blood-spot-screening-supporting-information
#pathway-themes. Accessed March 22, 2023.

Public Health Wales. Screening programmes policies and stan-
dards: newborn bloodspot screening Wales; 2021. Available from:
https://phw.nhs.wales/services-and-teams/screening/. Accessed
May 3, 2023.

UK National Screening Committee. Guidance. UK NSC: evidence
review process; 2022. Available from: https://www.gov.uk/
government/publications /uk-nsc-evidence-review-process/uk-nsc-
evidence-review-process. Accessed March 13, 2023.

UK National Screening Committee. Our governance. Available
from: https://www.gov.uk/government/organisations/uk-national-
screening-committee/about/our-governance. Accessed October 24,
2022.

UK National Screening Committee. UK NSC blood spot task group
(BSTG); 2022. Available from: https://www.gov.uk/government/
groups/uk-nsc-blood-spot-task-group-bstg. Accessed October 24,
2022.

UK National Screening Committee. UK NSC ethical framework for
screening; 2021. Available from: https://www.gov.uk/government/
publications/uk-nsc-ethical-framework-for-screening. Accessed
October 24, 2022.

Clayton EW, McCullough LB, Biesecker LG, Joffe S, Ross LF,
Wolf SM. Addressing the ethical challenges in genetic testing and
sequencing of children. Am | Bioeth. 2014;14(3):3-9.


https://www.thelancet.com/for-authors/forms?section=icmje-coi
https://www.thelancet.com/for-authors/forms?section=icmje-coi
https://doi.org/10.1016/j.lanepe.2023.100714
https://doi.org/10.1016/j.lanepe.2023.100714
https://www.gov.uk/government/publications/uk-rare-diseases-framework/the-uk-rare-diseases-framework
https://www.gov.uk/government/publications/uk-rare-diseases-framework/the-uk-rare-diseases-framework
https://www.gov.uk/government/publications/uk-rare-diseases-framework/the-uk-rare-diseases-framework
https://www.ema.europa.eu/en/committees/committee-orphan-medicinal-products-comp
https://www.ema.europa.eu/en/committees/committee-orphan-medicinal-products-comp
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref3
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref3
https://www.keionline.org/bn-2020-4
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref5
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref5
https://eit.europa.eu/library/early-diagnostics-shaping-healthcare-and-society-through-new-technologies
https://eit.europa.eu/library/early-diagnostics-shaping-healthcare-and-society-through-new-technologies
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref7
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref7
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref8
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref8
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref9
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref9
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref9
https://www.sanidad.gob.es/profesionales/saludPublica/prevPromocion/Cribado/docs/Cribado_poblacional.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/prevPromocion/Cribado/docs/Cribado_poblacional.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/prevPromocion/Cribado/docs/Cribado_poblacional.pdf
https://www.eurordis.org/who-we-are/our-vision-mission/
https://download2.eurordis.org/documents/pdf/eurordis_nbs_position_paper.pdf
https://download2.eurordis.org/documents/pdf/eurordis_nbs_position_paper.pdf
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref13
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref13
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref13
https://www.gov.uk/government/publications/scientific-advisory-committees-code-of-practice/code-of-practice-for-scientific-advisory-committees-and-councils-copsac-2021
https://www.gov.uk/government/publications/scientific-advisory-committees-code-of-practice/code-of-practice-for-scientific-advisory-committees-and-councils-copsac-2021
https://www.gov.uk/government/publications/scientific-advisory-committees-code-of-practice/code-of-practice-for-scientific-advisory-committees-and-councils-copsac-2021
https://www.gov.uk/government/publications/uk-nsc-code-of-practice/uk-nsc-code-of-practice
https://www.gov.uk/government/publications/uk-nsc-code-of-practice/uk-nsc-code-of-practice
https://www.healthcareimprovementscotland.org/our_work/standards_and_guidelines/stnds/pregnancy_screening_standards.aspx
https://www.healthcareimprovementscotland.org/our_work/standards_and_guidelines/stnds/pregnancy_screening_standards.aspx
https://www.healthcareimprovementscotland.org/our_work/standards_and_guidelines/stnds/pregnancy_screening_standards.aspx
https://www.gov.uk/government/publications/standards-for-nhs-newborn-blood-spot-screening/newborn-blood-spot-screening-supporting-information#pathway-themes
https://www.gov.uk/government/publications/standards-for-nhs-newborn-blood-spot-screening/newborn-blood-spot-screening-supporting-information#pathway-themes
https://www.gov.uk/government/publications/standards-for-nhs-newborn-blood-spot-screening/newborn-blood-spot-screening-supporting-information#pathway-themes
https://www.gov.uk/government/publications/standards-for-nhs-newborn-blood-spot-screening/newborn-blood-spot-screening-supporting-information#pathway-themes
https://phw.nhs.wales/services-and-teams/screening/
https://www.gov.uk/government/publications/uk-nsc-evidence-review-process/uk-nsc-evidence-review-process
https://www.gov.uk/government/publications/uk-nsc-evidence-review-process/uk-nsc-evidence-review-process
https://www.gov.uk/government/publications/uk-nsc-evidence-review-process/uk-nsc-evidence-review-process
https://www.gov.uk/government/organisations/uk-national-screening-committee/about/our-governance
https://www.gov.uk/government/organisations/uk-national-screening-committee/about/our-governance
https://www.gov.uk/government/groups/uk-nsc-blood-spot-task-group-bstg
https://www.gov.uk/government/groups/uk-nsc-blood-spot-task-group-bstg
https://www.gov.uk/government/publications/uk-nsc-ethical-framework-for-screening
https://www.gov.uk/government/publications/uk-nsc-ethical-framework-for-screening
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref23
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref23
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref23
www.thelancet.com/digital-health

Personal View

10

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Howard HC, Knoppers BM, Cornel MC, et al. Whole-genome
sequencing in newborn screening? A statement on the continued
importance of targeted approaches in newborn screening pro-
grammes. Eur | Hum Genet. 2015;23(12):1593-1600.

Dondorp W, de Wert G. Towards responsible ctDNA-based multi-
cancer screening: a preliminary exploration and discussion of ethically
relevant aspects. Extracell Vesicles Circ Nucleic Acids. 2022;3(3):218-226.
Bick D, Ahmed A, Deen D, et al. Newborn screening by genomic
sequencing: opportunities and challenges. Int | Neonatal Screen.
2022;8(3):40.

Clark CCA, Boardman FK. Expanding the notion of “benefit”:
comparing public, parent, and professional attitudes towards whole
genome sequencing in newborns. New Genet Soc. 2022;41(2):96-115.
Downie L, Halliday J, Lewis S, Amor DJ. Principles of genomic
newborn screening programs: a systematic review. JAMA Netw
Open. 2021;4(7):e2114336.

Moyer VA, Calonge N, Teutsch SM, Botkin JR. Expanding newborn
screening: process, policy, and priorities. Hastings Cent Rep.
2008;38(3):32-39.

UK National Screening Committee. Review of the UK National
Screening Committee - recommendations, 2015. Available from:
https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/443953/20150602_-_Final_
Recommendations.pdf. Accessed March 13, 2023.

Genomics England. Newborn genomes programme. Available
from: https://www.genomicsengland.co.uk/initiatives/newborns.
Accessed October 24, 2022.

Van Mil H, Hopkins H, Kinsella S, Evans G. Implications of whole
genome sequencing for newborn screening. London, UK: UK National
Screening Commitee; 2021.

Loeber |G, Platis D, Zetterstrom RH, et al. Neonatal screening in
Europe revisited: an ISNS perspective on the current state and
developments since 2010. Int | Neonatal Screen. 2021;7(1):15.
Sikonja J, Groselj U, Scarpa M, et al. Towards achieving equity and
innovation in newborn screening across Europe. Int | Neonatal
Screen. 2022;8(2):31.

Burgard P, Cornel M, Di Filippo F, et al. Short executive summary of
the report on the practices of newborn screening for rare disorders
implemented in Member States of the European Union, candidate, po-
tential candidate and EFTA countries. 2011.

Loeber JG, Burgard P, Cornel MC, et al. Newborn screening pro-
grammes in Europe; arguments and efforts regarding harmoniza-
tion. Part 1-from blood spot to screening result. | Inherit Metab Dis.
2012;35(4):603-611.

Castifieras DE, Couce M-L, Marin JL, Gonzilez-Lamufio D,
Rocha H. Newborn screening for metabolic disorders in Spain and
worldwide. An Pediatr Engl Ed. 2019;91(2):128.e1-128.e14.

Seedat F, Cooper ], Cameron L, et al. International comparisons of
screening policy-making: a systematic review. 2014.

Taylor-Phillips S, Stinton C, Ferrante di Ruffano L, Seedat F, Clarke A,
Deeks JJ. Association between use of systematic reviews and national
policy recommendations on screening newborn babies for rare dis-
eases: systematic review and meta-analysis. BMJ. 2018;361:k1612.
Taylor-Phillips S, Geppert ], Stinton C, et al. Comparison of a full
systematic review versus rapid review approaches to assess a
newborn screening test for tyrosinemia type 1. Res Synth Methods.
2017;8(4):475-484.

Bleeker JC, Kok IL, Ferdinandusse S, et al. Impact of newborn
screening for very-long-chain acyl-CoA dehydrogenase deficiency
on genetic, enzymatic, and clinical outcomes. | Inherit Metab Dis.
2019;42(3):414-423.

Department Of Health. Government response to the House of Com-
mons Science and Technology Committee report on national health
screening. Department of Health London; 2015.

43

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Health Council of the Netherlands. Evaluating newborn blood spot
screening: a framework and initial assessment 2021. Available
from: https://www.healthcouncil.nl/documents/advisory-reports/
2021/12/14/evaluating-newborn-blood-spot-screening-a-framework-
and-initial-assessment. Accessed October 24, 2022.

Burke W, Laberge A-M, Press N. Debating clinical utility. Public
Health Genomics. 2010;13(4):215-223.

Andermann A, Blancquaert I, Beauchamp S, Déry V. Revisiting
Wilson and Jungner in the genomic age: a review of screening
criteria over the past 40 years. Bull World Health Organ.
2008;86(4):317-319.

UK National Screening Committee. Guidance: UK NSC disease,
clinical effectiveness and cost effectiveness modelling; 2022.
Available from: https://www.gov.uk/government/publications/uk-
nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling/
uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling.
Accessed December 19, 2022.

Png ME, Yang M, Taylor-Phillips S, et al. Benefits and harms
adopted Dby health economic assessments evaluating antenatal and
newborn screening programmes in OECD countries: a systematic
review of 336 articles and reports. Soc Sci Med. 2022;314:115428.
Cacciatore P, Visser LA, Buyukkaramikli N, van der Ploeg CPB, van
den Akker-van Marle ME. The methodological quality and chal-
lenges in conducting economic evaluations of newborn screening: a
scoping review. Int ] Neonatal Screen. 2020;6(4):94.

Langer A, Holle R, John J. Specific guidelines for assessing and
improving the methodological quality of economic evaluations of
newborn screening. BMC Health Serv Res. 2012;12(1):300.

Oerton ], Khalid JM, Besley G, et al. Newborn screening for me-
dium chain acyl-CoA dehydrogenase deficiency in England: preva-
lence, predictive value and test validity based on 1.5 million
screened babies. | Med Screen. 2011;18(4):173-181.

Kirkpatrick S, Oerton ], Fitzpatrick R, Dezateux C. Parental re-
sponses to a newborn screening diagnosis of medium chain acyl-
CoA dehydrogenase deficiency. J Inherit Metab Dis. 2005;28(Suppl.
1):10, 20-P.

Oerton |, Khalid JM, Chakrapani A, et al. Clinical outcome at 2
years following diagnosis of medium chain acyl coenzyme a de-
hydrogenase deficiency through newborn screening: findings from
the prospective UK collaborative and british paediatric surveillance
unit studies. Arch Dis Child. 2010;95(Suppl 1):A2.

UK National Screening Committee. Review of stakeholder and public
involvement at the UK National Screening Committee; 2022. Available
from: https://www.gov.uk/government/publications/review-of-
stakeholder-and-public-involvement-at-the-uk-national-screening-
committee. Accessed October 24, 2022.

Elliman D. Blog. Nearly one third of a million babies screened for
SCID already. UK National Screening Committee; 2022. Available
from:  https://nationalscreening.blog.gov.uk/2022/08/03 /nearly-
one-third-of-a-million-babies-screened-for-scid-already/. ~ Accessed
March 14, 2023.

Caro JJ, Briggs AH, Siebert U, Kuntz KM. Modeling good research
practices—overview: a report of the ISPOR-SMDM modeling good
research practices task force-1. Value Health. 2012;15(6):796-803.
Kandiyali R, Hawton A, Cabral C, et al. Working with patients and
members of the public: informing health economics in child health
research. Pharmacoecon Open. 2019;3(2):133-141.

van Voorn GA, Vemer P, Hamerlijnck D, et al. The missing
stakeholder group: why patients should be involved in health eco-
nomic modelling. Appl Health Econ Health Policy. 2016;14(2):
129-133.

Voinov A, Kolagani N, McCall MK, et al. Modelling with
stakeholders—next generation. Environ Model Sofiware. 2016;77:
196-220.

www.thelancet.com Vol 33 October, 2023


http://refhub.elsevier.com/S2666-7762(23)00133-3/sref24
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref24
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref24
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref24
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref25
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref25
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref25
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref26
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref26
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref26
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref27
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref27
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref27
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref28
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref28
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref28
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref29
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref29
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref29
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/443953/20150602_-_Final_Recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/443953/20150602_-_Final_Recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/443953/20150602_-_Final_Recommendations.pdf
https://www.genomicsengland.co.uk/initiatives/newborns
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref32
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref32
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref32
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref33
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref33
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref33
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref34
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref34
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref34
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref35
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref35
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref35
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref35
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref36
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref36
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref36
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref36
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref37
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref37
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref37
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref38
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref38
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref39
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref39
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref39
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref39
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref40
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref40
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref40
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref40
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref41
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref41
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref41
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref41
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref42
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref42
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref42
https://www.healthcouncil.nl/documents/advisory-reports/2021/12/14/evaluating-newborn-blood-spot-screening-a-framework-and-initial-assessment
https://www.healthcouncil.nl/documents/advisory-reports/2021/12/14/evaluating-newborn-blood-spot-screening-a-framework-and-initial-assessment
https://www.healthcouncil.nl/documents/advisory-reports/2021/12/14/evaluating-newborn-blood-spot-screening-a-framework-and-initial-assessment
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref44
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref44
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref45
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref45
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref45
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref45
https://www.gov.uk/government/publications/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling
https://www.gov.uk/government/publications/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling
https://www.gov.uk/government/publications/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling/uk-nsc-disease-clinical-effectiveness-and-cost-effectiveness-modelling
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref47
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref47
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref47
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref47
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref48
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref48
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref48
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref48
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref49
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref49
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref49
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref50
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref50
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref50
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref50
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref51
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref51
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref51
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref51
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref52
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref52
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref52
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref52
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref52
https://www.gov.uk/government/publications/review-of-stakeholder-and-public-involvement-at-the-uk-national-screening-committee
https://www.gov.uk/government/publications/review-of-stakeholder-and-public-involvement-at-the-uk-national-screening-committee
https://www.gov.uk/government/publications/review-of-stakeholder-and-public-involvement-at-the-uk-national-screening-committee
https://nationalscreening.blog.gov.uk/2022/08/03/nearly-one-third-of-a-million-babies-screened-for-scid-already/
https://nationalscreening.blog.gov.uk/2022/08/03/nearly-one-third-of-a-million-babies-screened-for-scid-already/
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref55
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref55
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref55
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref56
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref56
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref56
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref57
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref57
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref57
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref57
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref58
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref58
http://refhub.elsevier.com/S2666-7762(23)00133-3/sref58
www.thelancet.com/digital-health

	Policy-making and implementation for newborn bloodspot screening in Europe: a comparison between EURORDIS principles and UK ...
	Introduction
	Search strategy and selection criteria
	EURORDIS principles for newborn bloodspot screening
	The landscape of newborn bloodspot screening in the UK and its alignment with EURORDIS
	Challenges for newborn bloodspot screening in the UK and Europe
	What does “actionable” mean?
	Consistency in screening panels
	Evidence assessment
	Modelling studies in decision-making
	Stakeholder involvement

	Conclusion
	ContributorsSubstantial contributions to manuscript conception and design: SL, FS, DE, JM; drafting the initial draft: SL;  ...
	Ethical approvalNot required.
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


