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Navigating ethical, legal and 
social implications in genomic 
newborn screening
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screening & Yvonne Bombard

The implementation of genomic newborn 
screening (gNBS) poses myriad ethical, legal 
and social implications (ELSI) that require a 
public health ethics framework. Policy tools are 
needed to aid gNBS implementers in navigating 
key strategic ELSI questions to optimize 
implementation and realize the benefits of gNBS.

Newborn screening (NBS) is considered a premier public health success. 
NBS programmes cover an increasing proportion of babies worldwide, 
identifying a growing list of conditions that are severe, early-onset 
and treatable. Although the vast majority of screened conditions are 
genetic, to date, biochemical methods have been used predominantly as 
a first-line screen. However, decreasing sequencing costs and the large 
and increasing number of actionable genetic conditions undetectable 
by biochemical methods have prompted research to integrate genomic 
sequencing into NBS programmes (gNBS)1. The first such studies are at 
least 10 years old; however, there are currently dozens of projects, billed 
mostly as feasibility research studies, either launched or being launched 
around the world, mostly in well-resourced countries2. In 2025, Puglia, 
Italy, became the first jurisdiction to deploy genomic sequencing as a 
first-line screen alongside biochemical screening for all babies.

Those in the gNBS field must navigate many ethical, legal and social 
implications (ELSI). For example, should explicit consent be required 
for gNBS? What uses of the genomic data should be permitted, if any, 
beyond initial screening? Should the scope of conditions screened be 
increased to include those that are actionable but not treatable3? What 
about conditions that become actionable only later in childhood, or 
even in adulthood? gNBS raises a tension between public health and 
clinical care paradigms. For example, in clinical genetics, testing aims to 
improve the care of individuals and typically involves pre-test counsel-
ling and always requires explicit consent. Public health programmes, 
such as NBS, must benefit populations and be accessible, equitable, sus-
tainable and represent a good use of often limited resources. In public 
health, we seek to advance the public benefits of a whole population, 
and often do so without explicit consent from individuals; NBS most 
commonly operates under an implied consent framework4. The gNBS 
field must not undermine these values nor the trust of the population.

Public health ethics and children’s rights
Several overarching ideas are relevant to the ethical rollout of gNBS, 
although many implementation choices will need to be tailored to 

specific jurisdictions. Foremost is the central relevance of a public 
health ethics framework4. Such frameworks emphasize values such 
as public accountability, community engagement and trust, and stew-
ardship of both resources and authority5. Because public health pro-
grammes operate in the best interests of a population, they should be 
informed by the views of that population6.

Extending the benefits of NBS to infants with currently undetected 
conditions through gNBS must not disrupt existing NBS programmes 
or undermine the high levels of acceptance and public trust they rely on. 
Any implementation of gNBS within a public health ethics framework 
must be sustainable, equitable and focused on population benefit; this 
applies not just to the sequencing component, but to the entire system 
by which families are informed and children are followed up through 
downstream healthcare.

A framework that centres the health rights of children is also 
appropriate. Knoppers et al.4 argue for the existence of a right for the 
asymptomatic at-risk child to be found. This right would support the 
inclusion of as many conditions that meet standard criteria as pos-
sible; however, operating within a public health ethics framework, 
such a right reinforces the need for gNBS to not disrupt existing NBS. 
The precise scope and limits of this right need to be specified — for 
example, whether it extends to children for whom treatments are not 
accessible or prognosis is uncertain. It must also be balanced against 
the right to not be exposed to undue harm from unnecessary surveil-
lance or interventions that do not alter disease manifestation7, as well 
as against programme feasibility.

Questions that guide decision-making
Several high-level questions to guide ELSI-relevant decision-making 
should be considered at the outset of gNBS research projects, pilot 
studies or implementations. Answers will be constrained, but not 
determined, by legal requirements and the broader health system.

What is the overall vision for how the potential implementation of 
gNBS will integrate with biochemical NBS, including the overall ethical 
justification or framing? One vision is to deploy sequencing like any 
other testing technology, with parameters as similar as possible to 
existing NBS. Another is to offer sequencing as a standalone consented 
test, alongside conventional NBS.

What consent process, if any, is envisioned for the potential 
deployment of gNBS, and how does this relate to how conventional 
NBS is implemented? Whether gNBS should be explicitly consented 
is a critical open question, further complicated by the fact that gNBS 
research projects necessarily require research consent.

How will the reuse of genomic data differ from the reuse of con-
ventional NBS data? Most NBS programmes already store samples 
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Conclusions
A large range of ELSI with great complexity are integral to the suc-
cessful implementation of gNBS. As gNBS projects and deployments 
within existing NBS programmes expand globally, across different 
jurisdictions with varying societal, economical and technological 
considerations, there is a need for structure and support to navigate 
this complexity. As genomic technologies are woven into NBS, the 
GA4GH policy tool offers a roadmap for doing so in a way that is ethi-
cally robust, publicly accountable and worthy of the trust placed in 
NBS programmes.
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and associated data and permit some research uses of these. Pri-
vacy concerns have led some to restrict allowable uses and shorten 
retention times8,9; gNBS will probably intensify these concerns owing 
to the uniquely identifying, predictive and long-term nature of  
genomic data.

Will there be the opportunity to screen or retest the same children 
in the future? This could include screening for conditions that become 
actionable later in childhood at a later stage. Keeping a genome ‘on file’ 
to inform a lifetime of care has long been a vision in genomic medicine, 
and in some integrated health systems, this possibility may be enabled 
by gNBS1.

If the implementation effort is a research project or pilot study, 
what evidence does it need to generate to inform deployment decisions? 
Research success depends on informing implementation, including 
gathering data comparing the strategy of presymptomatic screening 
versus offering sequencing once children become symptomatic, and 
data to guide strategies for ELSI-laden decision points.

With whom should data be shared to maximize the positive effect 
on future children screened? Because many screened conditions are 
extremely rare, sharing outcome data will probably be central to 
programme success. Planning for such sharing within regulatory and 
other constraints is necessary to promote overall programme goals.

A policy tool
Answers to these key questions help shape strategies for specific 
ELSI-relevant decisions that arise across nine areas: stakeholder engage-
ment during planning; consent models; conditions to include; test-
ing and laboratory processes; results disclosure and management; 
post-test clinical management; data management; data revisiting for 
clinical purposes; and evaluation framework, governance systems and 
implementation continuity.

We, an international and interdisciplinary group of gNBS experts, 
have designed a tool to aid in the navigation of ELSI for gNBS, under 
the auspices of the Global Alliance for Genomics and Health (GA4GH), 
an international community dedicated to advancing human health 
through genomic data. The GA4GH policy tool presents considera-
tions for key strategic questions, as well as a list of 59 decision points 
with ELSI that we have identified on the basis of a scoping review of the 
field, conducted as part of our process10. Although the length of this list 
reveals the complexities of gNBS, delineating it should make navigation 
more tractable. For each decision point, we provide a brief synopsis 
of the ELSI at stake, along with an extended synthesis of the literature, 
highlighting implemented approaches where available. In addition to 
supporting individual projects, our tool also enables the comparison 
of approaches across projects.

“a roadmap … that is 
ethically robust, publicly 
accountable and worthy 
of the trust placed in NBS 
programmes”
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