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Abstract
Molecular diagnostics and therapies play a central role in an era of precision medicine, with the promise of more accurate 
diagnoses and more effective treatments. Universal newborn screening (NBS) identifies those health conditions that must be 
treated in early life and before clinical symptoms become apparent, to maximize effectiveness, prevent morbidity, and reduce 
or eliminate mortality. However, enthusiasm about NBS as the logical platform for early identification is tempered by the 
realization that NBS under public health authority exists in a complex ecology in which technology and medicine intersect 
with politics, ethics, advocacy, and resource constraints—a classic translational challenge that is exacerbated when consider-
ing the possible introduction of genome sequencing and molecular therapies in NBS. Substantial change is inevitable if the 
current model of NBS can be prepared for an envisioned future of greatly expanded molecular diagnostics and therapies. A 
window of opportunity for modernization now exists, but what changes are needed? The purpose of this commentary is to 
identify five major initiatives to stimulate focused discussion on how modernization might be achieved: (1) build systems for 
more rapid collection and integration of extant data relevant to NBS; (2) establish a national network of NBS research centers 
to design and conduct prospective research studies addressing critical NBS questions; (3) create a network of regional NBS 
laboratories to expedite state implementation of new methodologies or screening for newly recommended conditions; (4) 
establish a new stream of federal funding to provide financial support for states and incentivize national harmonization; and 
(5) integrate solutions in a way that is strategic and effective. Some aspects of these recommendations suggest that radical 
policy changes are needed to implement molecular testing in NBS and take advantage of emerging molecular therapies. I 
focus on recommendations for modernizing NBS in the US, some of which may be applicable in other countries.

Key Points 

Despite its considerable success, newborn screening 
(NBS) is now facing a major set of challenges as a result 
of new therapies and options for genetic testing.

Specific solutions are needed to help NBS prepare for 
the future.

This paper suggests five strategies that could support 
modernization of NBS.

1 � Introduction: The Newborn Screening 
Success Story

Virtually any discussion of newborn screening (NBS) begins 
by acknowledging that it has been and remains a remarkable 
public health achievement in the US, and indeed around the 
world [1]. And why not? More than 60 years ago, there was 
no such thing as NBS. Then a few US states began screening 
for one disorder—phenylketonuria. Today, every state oper-
ates a comprehensive NBS program, screening almost every 
newborn for health problems that can be identified in the 
presymptomatic stage and for which there are effective treat-
ments that work best if provided before symptoms appear 
[2]. Universal screening as a public health mandate derives 
a long history of broader screening principles [3]. Although 
these principles continue to be discussed and revised [4, 
5], their core guidance remains the same, emphasizing the 
importance of proven net benefit to children and the urgency 
of rapid treatment.
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How did NBS in the US move from one health condi-
tion in a few states to where it is today? Much credit must 
be given to the tireless work of parents and patient advo-
cacy organizations, who have persisted in raising funds 
for research, building awareness, and arguing for legisla-
tion to expand screening. Researchers and clinicians have 
developed ways to identify health conditions early, conduct 
research to understand disease pathophysiology and progres-
sion, and develop treatments and services to take advantage 
of earlier identification. Health departments have established 
screening laboratories, demonstrated standards of quality, 
validated protocols, and established follow-up systems. The 
federal government has supported national harmonization, 
built technical assistance networks, and provided funds for 
research, pilot studies, equipment, screening methods, and 
quality improvement. The US Department of Health and 
Human Services (DHHS) established the Advisory Com-
mittee on Heritable Disorders in Newborns and Children 
(ACHDNC) to conduct evidence-based reviews of nomi-
nated conditions, leading to a national Recommended Uni-
form Screening Panel (RUSP) [6].

Collectively, these and other factors (e.g., federal and 
state legislation, industry investments to advance technol-
ogy and develop treatments, support from professional 
organizations) have led to screening programs that identify 
and provide early treatments for children with serious health 
conditions. Almost all babies born in the US are screened for 
30–35 time-sensitive conditions that have been vetted and 
approved by the ACHDNC and DHHS. More than 12,000 
babies each year receive a confirmed diagnosis of a screened 
condition, thus having the opportunity to access treatments 
that can significantly reduce morbidity and mortality [7, 8].

2 � Does Newborn Screening Need to be 
‘Modernized’?

Paradoxically, these accomplishments place NBS at a criti-
cal juncture in its evolutionary history, essentially a victim 
of its own success. NBS is the only viable mechanism to 
ensure universal identification of newborns who need early 
treatment for rare health conditions. This realization has 
led to a pent-up demand to greatly expand NBS in a more 
expeditious fashion. Parents want screening and treatments 
for more children with rare conditions. Clinicians want con-
ditions to be identified earlier to avoid an expensive and 
often protracted diagnostic odyssey and provide appropriate 
treatments in a timely fashion. Furthermore, industry wants 
to justify expenses incurred when developing new testing 
methods or treatments. These expectations are magnified 
in the evolving arena of precision medicine, applying trans-
formative treatments (e.g., gene therapy) based on an indi-
vidual’s genetic profile [9].

In the US, these and other expectations place pressure 
on an already stressed system. Factors contributing to stress 
include new technologies, more effective treatments, disease 
complexity, insufficient national leadership, fragmentation 
of state or regional programs, restrictive state rules and reg-
ulations, inadequate resources, and lack of data to inform 
policy [10, 11]. In a recent study we asked a cross-section 
of NBS experts about the likelihood of RUSP approval and 
state implementation of 30 additional monogenic disorders 
with US FDA-approved transformative therapies in the next 
10 years [12]. Most experts felt that this would be impossible 
without significant changes to NBS. A recent publication 
concludes that NBS as we know it is facing an ‘existential 
challenge’ [13].

The issues are now converging to such an extent that 
some would characterize it as a ‘perfect storm’, jeopardizing 
the entire US system. But now is also the ‘perfect window’ 
to reimagine the future of NBS, with special attention to how 
it fits into the larger landscape of precision medicine. The 
fundamental goal of screening—find babies with serious 
health conditions that need urgent treatment—will remain 
the same. We must retain an evidence-based system with 
high standards for quality, public acceptance, and respon-
sible decision making, but NBS must move to a more nim-
ble and adaptable state with robust systems to collect data 
needed to inform policy and enhance state capacity to add 
new conditions more quickly. Well-accepted principles of 
screening and screening policy must be consistent with and 
support modern technologies and treatments.

3 � Five Strategies to Prepare NBS 
for an envisioned future of Screening

Modernizing NBS will require strategic planning, informed 
decision making, resources, and buy-in from multiple stake-
holders. Many solutions are possible, but they vary in the 
extent to which they can truly impact the system and whether 
they are feasible, acceptable, and sustainable. The purpose 
of this commentary is to provide a set of concrete sugges-
tions that could serve as the basis for national debate and 
hopefully advance modernization in a constructive way. 
I draw on the findings of our recent studies [12, 14] and 
other experiences to suggest five major initiatives: (1) build 
systems for rapid collection and integration of extant data; 
(2) establish a national network of NBS research centers to 
design and conduct prospective research studies; (3) create 
a national network of regional NBS laboratories to expedite 
state implementation of new methodologies; (4) establish a 
new stream of federal funding to support states and incentiv-
ize national harmonization; and (5) integrate solutions in a 
strategic and effective way. The discussion focuses primarily 
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on NBS in the US, in hopes that the issues and solutions 
raised here may have some relevance for other countries.

3.1 � Implement Systems to Integrate and Analyze 
Extant Data

The US ACHDNC has provided invaluable guidance to 
states, using an Evidence Review Group (ERG) to conduct 
a comprehensive literature review and provide information 
that informs decisions about RUSP additions. However, 
since its inception in 2006, the Committee has only recom-
mended seven new disorders, an unsustainable pace in light 
of rapid developments in technology and treatment [12].

By far the primary reason for the slow pace of deci-
sion making is the absence of critical data. Information is 
needed about natural history, screening methods, effective 
treatments, long-term outcomes, and state capacity. Data 
relevant to some of these questions may already exist, pro-
viding a rich and relatively inexpensive source of informa-
tion; however, extant data are likely to be fragmented, hav-
ing been collected by researchers, states, patient registries, 
or industry, with little incentive to harmonize measures or 
merge data across sites. The lack of a coordinated national 
data system puts the burden on advocacy groups, individ-
ual researchers, or the ERG, and may provide only partial 
answers to important policy questions. This problem is not 
unique to NBS, as similar challenges have been reported 
by the US Preventive Services Task Force [15, 16]. Denny 
and Collins [9] argue that “huge interoperable longitudi-
nal cohorts”—big data augmented by sophisticated analytic 
capabilities—are needed to advance precision medicine.

In the interim, there is an immediate and attainable 
need for NBS to expand current data-sharing mechanisms 
and support collaboration among sites engaged in similar 
activities that may have comparable data. The Longitudinal 
Pediatric Data Resource [17] exemplifies a good first step, 
establishing common data elements for selected disorders 
and a voluntary program for clinicians and researchers to 
submit de-identified clinical data. The data are made avail-
able to eligible researchers under a data use agreement to 
allow previously impossible large-scale secondary research 
and data mining efforts to better understand disease charac-
teristics and progression.

But this type of work could be expanded to a more proac-
tive approach that answers specific questions about pheno-
type or about public health implementation for health condi-
tions. For example, a gap in preparing fragile X syndrome 
(FXS) for the possibility of NBS was lack of data on natural 
history. To answer this question, we invited seven clinical 
research sites across the country to collaborate on a study 
to better understand early development in FXS, knowing 
that each had collected developmental assessments using the 
same instrument, but these data had not been entered into 

any sort of repository. De-identified data on > 500 children 
across 1178 assessment occasions submitted to a central data 
analysis team resulted in a more definitive description of 
early development in FXS, fulfilling a key criterion for NBS 
decisions and providing baseline information that will be 
informative in evaluating future treatments [18].

Early collaboration among independent projects with 
a similar focus could not only enhance knowledge about 
health conditions but also provide information to support 
public health implementation. For example, at least four US 
state-based pilot studies on NBS for X-ALD have been pub-
lished [19–22] and four for spinal muscular atrophy (SMA) 
[23–26], in addition to numerous studies in other countries. 
Each project published useful data, but the findings could 
potentially have been more powerful and informative if 
methods or measures had been harmonized or systematic 
differences were built in across sites to answer comparative 
questions, especially those related to implementation in the 
context of public health. Even after these projects had been 
completed, it would have been possible to link some of the 
data to increase statistical power and increase confidence 
in findings.

Variations in funding sources, the desire for independ-
ent access to biospecimens or data, publication priorities, 
and privacy considerations when sharing data are among the 
many factors that make collaborations challenging. Proac-
tive mechanisms are needed to rapidly locate extant data, 
especially in anticipation of upcoming policy decisions (e.g., 
review for a RUSP nomination). A trusted entity then needs 
to communicate with investigators or clinicians who control 
access to data. A standardized data use agreement would 
protect privacy and assure investigators that they will retain 
all rights to publication and coauthor publications aris-
ing from the collaboration. Data could be submitted to the 
trusted source for preparation, analysis, and working with 
sites to summarize and submit findings for publication as 
soon as possible to support the evidence review conducted 
by the ERG. Funding is needed to support coordinating 
activities and data preparation at participating sites.

3.2 � Build a Network of NBS Research Centers

A rapid way to integrate extant data is certainly needed, but 
there is pressing need for coordinated prospective research. 
One of the most powerful changes that could be made to 
advance NBS is a coordinated national network of NBS 
research centers. These centers could not only focus on the 
usual questions for which policy makers need answers but 
also address two recent developments that have created a 
new sense of urgency for better and more precise evidence—
a more nuanced understanding of complex diseases and new 
transformative treatments. This information is critical if the 
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promise of precision medicine is to be supported by NBS 
[9, 27].

Most health problems are multifaceted, and the more 
complicated they are, the more they challenge NBS. SMA, 
caused by a mutation in both copies of the SMN1 gene, is a 
good example. Finding a mutation in the SMN1 gene does 
not necessarily predict whether a child will have the most 
severe (and typically fatal) version of SMA that requires 
immediate treatment. Fortunately, severity is modified by the 
number of copies of the SMN2 gene, providing critical infor-
mation to determine urgency of treatment. But situations 
such as this will only grow as we develop a more nuanced 
understanding of diseases. In many cases, disease-modifying 
genes or other biomarkers will not be known, requiring lon-
gitudinal surveillance to determine when treatment should 
begin. X-ALD exemplifies this scenario. X-ALD is caused 
by a mutation in the ABCD1 gene, with as many as eight 
types, some of which are quite rare. The childhood cerebral 
form has severe consequences and current treatment is a 
bone marrow transplant. The other types are milder and 
can have an onset in late childhood or even during the adult 
years. But the type of X-ALD cannot be discerned at birth, 
and periodic brain imaging is needed to detect changes that 
indicate when treatment is necessary [28].

Although all NBS conditions benefit from early detec-
tion, many children still experience developmental or health 
challenges [29]. New transformative treatments (e.g., cell 
therapies, gene therapy, gene editing) address the underly-
ing cause of a condition rather than symptoms and have the 
potential to be curative or substantially disease-altering. 
SMA is the first condition on the RUSP for which there is 
a gene therapy treatment, and the pipeline for other trans-
formative treatments in the next decade is substantial [30, 
31]. New therapies bring tremendous hope for both common 
and rare disorders and are anxiously awaited by parents of 
affected children. A rapid expansion of approved therapeu-
tics will immediately result in strong advocacy to add many 
new disorders to the RUSP, but this will be a challenge for 
states that struggle to add even one or two.

Extant data may inform these discussions, but a network 
of NBS centers would be more powerful. Federal agencies 
and institutes already fund many research networks, typi-
cally focusing on a single disease or health risk. But the net-
works range considerably in expectations for participation 
and coordination of activities. Coordinated sites collecting 
standardized data provide a source of important informa-
tion, using much larger samples than would be possible at 
any single site. Even more impactful, however, are centers 
funded to collaborate not only on data collection but also to 
design and implement clinical trials or observational studies, 
as exemplified by the Neonatal Research Network (NRN) 
funded by the Eunice Kennedy Shriver National Institute of 
Child Health and Human Development (NICHD). The NRN 

involves multiple clinical sites, a steering committee, and a 
data coordination center, all dedicated to studying issues of 
relevance to clinical care of low-birthweight and premature 
infants, most of whom have been in neonatal intensive care. 
The clinical sites follow standardized protocols, the steer-
ing committee establishes research priorities, clinical trials 
are conducted, and the data coordinating center works with 
the network to standardize processes and analyze data. The 
NRN established a registry to collect descriptive informa-
tion on very low birth weight infants, with >82,000 babies 
enrolled, and a follow-up database of >20,000 children who 
received multidimensional assessments of outcomes at 24 
months of age. Since its inception, the NRN has published 
literally hundreds of publications to support evidence-based 
treatment (https://​www.​nichd.​nih.​gov/​resea​rch/​suppo​rted/​
nrn).

NBS urgently needs a research network similar to the 
NRN. Such a network should be disease agnostic, funded to 
conduct prospective collaborative research to enhance deci-
sions about NBS policy and practice. High-impact findings 
would result from coordinated research projects, eliminating 
the need for post hoc efforts to standardize data across sites. 
For example, research sites could collaborate on natural his-
tory studies, examine biomarkers to predict disease subtypes 
or progression, conduct clinical trials to evaluate new treat-
ments, evaluate public perceptions of screening for health 
conditions under consideration for NBS, or compare sur-
veillance strategies to determine when and if a child needs 
treatment. A steering committee could evaluate research pro-
posals submitted by consortium members, other researchers, 
or state or federal advisory committees. A coordinated NBS 
research network within the US, or even globally, would 
enhance statistical power for complex data analyses, encour-
age a priori specification of research questions, and ensure a 
nationally coordinated research resource to provide timely 
evidence in support of clinical or policy decisions.

3.3 � Establish a Network of Regional Screening 
Laboratories

A critical barrier for states trying to screen for new con-
ditions is lack of equipment, staff, funding, or expertise 
related to new screening methods. For example, tandem 
mass spectrometry (also known as MS/MS) was introduced 
in the 1970s to multiplex NBS screening for many condi-
tions at one time. Although MS/MS was a technological 
breakthrough, it was many years before all states had the 
capability to use it [32]. Likewise, two conditions (hearing 
loss and congenital heart defects) are hospital-based tests 
rather than dried blood spot tests performed in a state labora-
tory, which required public health to establish entirely new 
procedures and partnerships to achieve universal screening.

https://www.nichd.nih.gov/research/supported/nrn
https://www.nichd.nih.gov/research/supported/nrn
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Biochemical testing has proven to be highly effective in 
NBS and almost certainly will continue to be an essential 
component of screening; however, the likely introduction 
of next-generation sequencing and genomic technologies in 
NBS will constitute a major shift for which NBS laborato-
ries are largely unprepared [33]. Genetic testing is currently 
the first-tier test for only two disorders: severe combined 
immunodeficiency and SMA. It is used as a second-tier 
test for some disorders initially identified by MS/MS (e.g., 
cystic fibrosis, galactosemia) to reduce false-positive cases 
or provide additional information needed by clinicians and 
families [34].

The eventual incorporation of some form of genomic 
sequencing in NBS is inevitable. Exome or genome sequenc-
ing could provide a single platform for identifying literally 
hundreds of genetic disorders [35]. The cost of sequencing is 
dropping rapidly, and pilot studies have provided initial data 
about acceptability and utility [36, 37]. Many health condi-
tions that could benefit from new transformative therapies 
will require genetic testing or sequencing to be identified, 
and there will be considerable pressure on states to fully 
embrace these technologies. However, much work needs to 
be done to evaluate feasibility, translation to practice, clini-
cal implications, return of results, and a range of ethical and 
policy decisions [38–40].

Genome sequencing will inevitably evoke questions about 
how to identify complex disorders, including the possible 
use of polygenic risk scores (PRS) that predict the chances 
of future disease using a formula to weigh multiple genes. 
PRS would expand the potential for NBS to screen for com-
plex diseases such as type 1 diabetes, but with much less 
specificity [41, 42]. A complex disease for which a PRS 
score is needed almost certainly would not be approved for 
the RUSP at this time, as much more work is needed to vali-
date appropriate algorithms, parent support, and treatment/
surveillance protocols [43], but as treatments are developed 
for complex diseases, pressure to add PRS to NBS will grow. 
The less-than-perfect prediction of future disease state will 
result in identification of many children who may never 
need treatment, requiring an expensive surveillance system 
and creating uncertainty for both parents and clinicians [44, 
45]. NBS and associated follow-up programs are completely 
unprepared for such a scenario.

A network of regional NBS laboratories with cutting-edge 
expertise and equipment could expedite state implementa-
tion of genetic testing or other methods to screen for newly 
recommended conditions. Although some regional labora-
tories already exist, they do not operate as a coordinated 
network and are primarily designed to help states screen 
for disorders already on the RUSP. A truly national system 
of coordinated laboratories with sufficient funding could 
accomplish four major goals. First, the network could pro-
vide a bridge for states to offer screening for new disorders 

before a state laboratory has the necessary equipment and 
technical capability. States could send de-identified blood 
spots to the regional laboratory and results then returned 
to states to coordinate follow-up services. Second, the net-
work could conduct research and development activities 
to develop and validate screening methods, including sys-
tematic study of alternative screening methods and cut-off 
scores. This work would promote national harmonization 
of laboratory standards and practices. Third, the network 
could collaborate with the NBS research centers to study 
disease subtypes and the potential for genes or other bio-
markers to identify which children have early onset severe 
forms of a disease. Finally, the network could provide indi-
vidualized technical assistance to states to enhance screening 
capabilities.

3.4 � Establish a New Stream of Federal Funding 
to States

NBS programs in the US are operated by states, a loosely 
connected set of programs that differ in the number of disor-
ders screened, requirements for adding new disorders, fund-
ing, and expertise. Many state programs are underfunded, 
understaffed, and overly burdened by state legislation or 
regulations. As a result, it can take 3–5 years to implement 
screening for just one new disorder.

The federal government provides important resources and 
guidelines, but it does not have regulatory authority over 
states. The devolution of NBS authority to states has led to 
cross-state fragmentation, with limited options for federal 
influence. Ideally the US would have a national NBS pro-
gram, with universal standards and the capability to quickly 
adopt new disorders or methodologies, but changing this 
state-based model to a national system will be virtually 
impossible. Assuming a future of NBS programs operated 
by states, what could the federal government do, beyond 
data integration, research centers, and a regional network 
of laboratories to appropriately guide and support national 
harmonization? The most effective approach would likely be 
a program offering substantial financial incentives to states, 
but with requirements that each state must fulfill to receive 
those funds.

A successful and sustainable precedent in the US exists 
in the form of the Part C early intervention program in 
the Individuals with Disabilities Education Act (IDEA). 
IDEA mandates free and appropriate education for indi-
viduals with disabilities ages 3–21 years. Services were 
not mandated for infants and toddlers with disabilities, 
therefore Part C was established in 1986 as a voluntary 
state program. Federal funding is available for states that 
meet a common set of requirements. For example, all chil-
dren with a developmental delay or with a health condition 
likely to lead to a delay must be served in a timely fashion. 
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An Individualized Family Service Plan must be developed 
by an interdisciplinary team that includes families, and 
services must be provided according to that plan. States 
must annually submit data to the US Department of Edu-
cation describing the number of children served, selected 
demographic characteristics (e.g., age of entry, race/eth-
nicity), and services provided. Outcomes for children and 
families are reported using a standardized rating system. 
Procedural safeguards must be in place for families and 
a comprehensive system of personnel development must 
be in place.

All states now participate in Part C and are eligible for 
funding based on the total number of children in the state 
ages birth through 2 years. Federal funding is significant—in 
2020, the national allocation was $477,000,000. California 
received the largest allocation (> $55,000,000), whereas the 
smallest allocations ($2,000,000–$3,000,000) were received 
by small-population states such as Vermont, South Dakota, 
and New Mexico.

A comparable program could be established for NBS. 
Examples of state requirements to receive funds could 
include demonstrated ability to add a disorder within 12 
months of RUSP approval; adoption of nationally standard-
ized procedures and cut-offs for screening; achievement of 
quality indicators such as those collected by the Newborn 
Screening Technical Assistance and Evaluation Program 
[46] (e.g., timeliness of NBS activities, percentage of unac-
ceptable dried blood spot specimens, percentage of missed 
cases by disorder); an established long-term follow-up pro-
gram to determine outcomes for babies with screen-positive 
results; and standardized data submitted annually to the des-
ignated federal agency.

To make this happen, the federal government would 
need to establish regulations, designate a responsible fed-
eral agency, allocate funds, build oversight capabilities, and 
support states that have difficulty achieving all standards. 
If the Part C IDEA formula was used for NBS, the annual 
appropriation would be $159,000,000 (one-third of the Part 
C allocation, based on annual birth rate rather than total 
number of children ages birth through 2 years). Using this 
formula, the allocation would be $39.75 for each of the 
nearly 4,000,000 children born in the US each year. A state 
such as North Carolina, with 120,000 births per year, would 
be eligible for $4,770,000 in federal funds if it met all federal 
requirements.

A program such as this would have the potential to 
accelerate state adoption of screening for new disorders and 
should lead to greater national harmonization. State legis-
lation would be necessary, as was the case with Part C of 
IDEA, and it took several years before all states were part of 
the Part C program. Full adoption by states will take several 
years, and focused parent and professional advocacy for state 
participation would be needed.

3.5 � Integrate Solutions in a Strategic and Effective 
Manner

Although the solutions suggested thus far could indepen-
dently advance NBS, they will be far more effective if com-
bined in an integrated initiative. Integration will be more 
complex than any one solution, but it must be achieved to 
truly transform NBS.

The question of leadership must be addressed first, and 
unfortunately there is no obvious choice. Who or what entity 
will be responsible? In the US, three federal agencies have 
major roles in NBS—the DHHS Health Resources and Ser-
vices Administration, NICHD in the National Institutes of 
Health, and the Newborn Screening and Molecular Branch 
of the Centers for Disease Control and Prevention. Each 
agency makes unique and critical contributions to NBS, but 
none has a primary oversight or a coordinating role. Con-
gress could identify one as the lead agency, but given their 
history and independence, success would only be achieved if 
the others fully embraced that choice. An alternative would 
be to establish a multi-agency collaboration model, which 
would likely have broader impact but would still require 
leadership. A radical but perhaps most effective long-term 
solution would be to create a new governmental entity and 
transfer all current and new NBS programs under a single 
umbrella. This solution would undoubtedly be disruptive, 
as it would be challenging for a single entity to embrace all 
aspects of NBS. Success would require the new entity to 
have the responsibility, authority, resources, and ability to 
provide trusted leadership for reform.

Second, any reform effort needs a clear specification of 
outcomes and a strategic plan. Many groups have a stake 
in NBS—parents, clinicians, policy makers, state laborato-
ries, researchers, industry, patient advocacy groups—each 
of which has its own priorities. These groups must be able 
to view their existing priorities (e.g., developing a therapy 
for a specific indication, building marketable technology 
for screening, advocating for a single disease, promoting 
a single discipline, protecting agency or group identity) as 
unattainable without systems change, and work together for 
a common set of goals. Goals need to focus on those with 
high impact, are clear and specific, and have measurable out-
comes to document achievement. ‘Modernization of NBS’ 
is an admirable and indeed desirable goal, but to what end? 
Agreement on outcomes by various stakeholder groups will 
be a necessary step before developing a strategic plan.

Third, focused and coordinated advocacy will be needed 
at the state and national level. Patient and professional 
groups will play an important role, since agencies, research-
ers, and industry will have perceived or real conflicts of 
interest that could compromise reform efforts. However, to 
be effective, this advocacy needs to be planned and coor-
dinated. Federal agencies will not be allowed to lead or 
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participate in advocacy, therefore leadership will need to 
come from a trusted and unbiased source. A large, well-
funded, disease-agnostic foundation with prior experience 
in effective communication, coordination, and advocacy is 
likely to be the most feasible and acceptable alternative.

Finally, the first four solutions suggested in this com-
mentary should be considered in a synergistic and transac-
tional manner. For example, if a nominated condition does 
not meet the standards for a RUSP recommendation, there 
should be clear identification of the data needed before the 
nomination can move forward. The Research Centers Steer-
ing Committee could be tasked with reviewing gaps and 
developing activities to answer each question, some of which 
could come from extant data, some from research conducted 
by the network, and some from the regional laboratories. 
If sufficient federal funding is not available, one solution 
could be a public–private partnership, one of the top solu-
tions rated in our recent study of expert evaluation strategies 
to modernize NBS [12]. Proper oversight would be needed 
to manage potential conflicts of interest, but such a partner-
ship would have the potential to augment federal funding to 
expedite definitive answers that would enable or decline a 
nomination for screening.

4 � Conclusion

Substantial change is inevitable if NBS as we know it today 
is to modernize itself to be NBS as we need it tomorrow. 
Incremental improvements over many years will not be 
sufficient. Radical changes in research, policy, oversight, 
resources, and implementation are needed, many of which 
will require national legislation and visionary leadership.

NBS is at a critical point in its evolutionary history, with a 
window of opportunity to envision a desired future state and 
do the hard work needed to achieve it. This commentary sug-
gests five changes that could enable modernization. Other 
effective solutions almost certainly exist, but hopefully the 
recommendations suggested here will serve as an impetus 
for a focused effort to consider these and other possible solu-
tions. Change will be difficult, but the need is immediate, 
so that the potential benefits of precision medicine in the 
context of NBS can be realized by children, families, and 
the professionals who care for them.
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