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Abstract

In the US, newborn screening (NBS) is a unique health program that supports health

equity and screens virtually every baby after birth, and has brought timely treatments

to babies since the 1960's. With the decreasing cost of sequencing and the improving

methods to interpret genetic data, there is an opportunity to add DNA sequencing as

a screening method to facilitate the identification of babies with treatable conditions

that cannot be identified in any other scalable way, including highly penetrant genetic

neurodevelopmental disorders (NDD). However, the lack of effective dietary or drug-

based treatments has made it nearly impossible to consider NDDs in the current NBS
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framework, yet it is anticipated that any treatment will be maximally effective if

started early. Hence there is a critical need for large scale pilot studies to assess if

and how NDDs can be effectively screened at birth, if parents desire that informa-

tion, and what impact early diagnosis may have. Here we attempt to provide an over-

view of the recent advances in NDD treatments, explore the possible framework of

setting up a pilot study to genetically screen for NDDs, highlight key technical, practi-

cal, and ethical considerations and challenges, and examine the policy and health sys-

tem implications.

1 | INTRODUCTION

NBS provides the opportunity for equitable access to information that

can prevent or decrease the burden of medical conditions and disabil-

ities by enabling early pre-symptomatic diagnosis, medical assessment,

and intervention. Over time, there have been significant advances in

technology platforms used for NBS including the adoption of tandem

mass spectrometry for the screening of inborn errors of metabolism.

Molecular genetic DNA analysis has also been integrated as either

first or second tier tests with cystic fibrosis (CF), severe combined

immunodeficiency (SCID), and spinal muscular atrophy (SMA). The

next major advance in expanding the number of conditions address-

able through NBS is likely to come via DNA sequencing and could

include gene panels or more flexible exome/genome sequencing

(ES/GS). Given the recent advances in emerging treatments for

genetic diseases, an expandable sequencing-based platform will allow

for the flexibility to rapidly add genetic conditions in pilot NBS studies

to gather the supporting evidence necessary prior to nomination to

the Recommended Uniform Screening Panel (RUSP) (Kemper

et al., 2014). Conditions on the RUSP are chosen based on the under-

standing of the conditions being screened, evidence that supports the

ability to screen, the availability of effective treatments, and the

potential net benefit of screening from early identification and

treatment.

As an important class of conditions, there are currently over

500 genetic NDDs that could be readily identified with molecular

genetic screening, affording the opportunity for presymptomatic diag-

nosis, early recognition and treatment of seizures when associated,

and enrollment in Early Intervention Programs (EIP). EIP includes ser-

vices and supports available to young children with developmental

delays and disabilities by teaching them through additional support

and repetition how to best adapt with their limitations and use their

relative strengths. It has been shown to improve outcomes and mini-

mize the burden of associated behavioral conditions including autism

(Bonnier, 2008; Purpura et al., 2014; Wojcik, Stewart, Waisbren, &

Litt, 2020). In a randomized clinical trial in infants age 9–14 months

showing early behavioral signs of autism, EIP demonstrated reduced

autism symptom severity and reduced likelihood of an eventual

autism diagnosis (Whitehouse et al., 2021).

Previously, addition of some NDDs such as Fragile X have been

explored in NBS pilot programs but have not been nominated to the

RUSP due to the perceived ineffectiveness of the supportive treat-

ment options available. However, nomination of NDDs warrants

reconsideration. Rarely, there are effective treatments available such

as the ketogenic diet for glucose transporter 1 deficiency syndrome

(Klepper et al., 2020). While none of the supportive treatments avail-

able are curative for most NDDs, early intervention has been demon-

strated to improve outcomes for Down Syndrome and other NDDs

(Fidler et al., 2021; Guralnick, 2010, 2011; Pinero-Pinto et al., 2020;

Wojcik et al., 2020). Furthermore, in the conceptual framework estab-

lished with SMA, the concurrent pilot NBS study and clinical trial with

nusinersen were structured to co-evolve, enabling early identification

of newborns during a critical therapeutic window in which treatments

were most efficacious. Importance of early intervention/therapy is

not limited to SMA or the other RUSP conditions. Preclinical animal

models suggest similar results with tuberous sclerosis complex (TSC),

Angelman Syndrome, and Phelan-McDermid Syndrome (Mei

et al., 2016; Silva-Santos et al., 2015; Tsai et al., 2018), such that

treating early in life can be more effective than treating later. There-

fore, there is a conundrum in which therapeutic advances will be cata-

lyzed most rapidly if, and only if, there is NBS to identify individuals

who will benefit most from early treatments, so that additional thera-

peutic development efforts will focus on these conditions.

NBS would enable identification of individuals before symptom

onset, determination of the true population incidence, and under-

standing of the natural history from birth to prepare for future clinical

trials. Given the seriousness of these NDDs, our current inability to

cure them, and the impact they have on families, it is critically impor-

tant to consider the complexities of population-based pilot study of

TABLE 1 Reasons to add highly penetrant neurodevelopmental
disorders to newborn screening

• Provides equitable access to a diagnosis.

• Allows better preventives of associated medical issues such as

seizures and hearing/vision impairment.

• Facilitates access to early intervention programs to build and

maintain skills.

• Avoids a stressful and costly diagnostic odyssey.

• Prepares and empowers families to make more informed decisions

and get support from other families with the rare disease.

• Informs family reproductive decision making.

• Catalyzes the development of novel treatments.
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NDD screening and strategies to allow parents to make informed

decisions within the context of a research study (Table 1). Here, we

will review important considerations for NBS of NDDs and highlight

the agenda that must be developed for a population level research

pilot study aimed at providing the evidence needed to assess if and

when these conditions should be included in NBS programs.

2 | FRAMEWORK FOR INCLUDING NDDS
IN NBS

Parents who previously participated in NBS research studies have

shown interest in having their newborn screened for additional

genetic conditions with strong desires to only know information about

conditions with extremely high penetrance or near certainty of early

childhood onset, even without curative treatments (Wynn

et al., 2018). Traditionally, benefit of NBS is narrowly defined as cure

or significant reduction of morbidity and mortality. The expanded ben-

efits of early detection of NDDs may include prevention of secondary

complications such as irreversible damage to the brain from

untreated/inadequately treated seizures (Holmes, 2009), access to EIP

leading to better long-term health outcomes, avoidance of a pro-

longed “diagnostic odyssey” that often accompanies NDDs, as well as

providing information and support for parents, empowering them to

engage in their child's care more effectively. Note that we will discuss

NDDs in the aggregate although there are clearly clinical and practical

differences among the conditions which necessitate careful consider-

ations in the context of each condition.

As an example of the benefit of early detection, TSC is often diag-

nosed prenatally based upon the associated cardiac rhabdomyomas

(Davis et al., 2017). This early detection allows clinicians to provide

anticipatory care, refer to EIP, and alert parents to the possibility of

seizures, especially infantile spasms. Surveillance of and addressing

associated hearing and vision issues could improve early development.

Studies of the natural history of TSC from birth have identified pre-

symptomatic abnormal electroencephalograms as early as 4 months

of age, followed by seizures 2–3 months later (Jozwiak, Kotulska,

Wong, & Bebin, 2020; Wu et al., 2016). These natural history data

were critical in designing the PReventing Epilepsy using Vigabatrin in

Infants with TSC trial (PREVeNT, NCT02849457). Another example of

an early detection benefit is Rett Syndrome which is associated with

near normal development for the first year of life, followed by gradual

but variable loss of skills. The average age of diagnosis is 3 years or

older. Preclinical studies in mouse models of MECP2 variants (Achilly,

Wang, & Zoghbi, 2021) have shown that repetitive training can help

preserve function, which leads to the hypothesis that pre-

symptomatic task-specific training may lessen symptom severity in

females with Rett Syndrome. As we embark on these studies, it will be

important for families and clinicians to define clinically meaningful dif-

ferences and have robust outcome measures to assess the impact of

earlier diagnosis and intervention.

Once newborns are identified to be at high risk for NDD condi-

tions, a core set of follow ups should be defined, focusing on

surveillance of neurodevelopment every 6 months or so depending on

the condition and initiation of early intervention. For some conditions

associated with epilepsy, referral to a pediatric neurologist, baseline

electroencephalograms and monitoring for seizures will be appropri-

ate. Detailed natural history studies and disease registries will be

important to understand the emergence of symptoms (or lack thereof)

in an unbiased cohort. There are economies of scale to use the same

infrastructure such as that provided by the Newborn Screening Trans-

lational Research Network (NBSTRN) to study NDDs in the aggregate

with tailoring of assessment modules based upon associations with

specific features (epilepsy, autism) and ability level. Demonstrating

efficacy of early diagnosis to improve outcomes for each condition

individually could be challenging for ultra-rare conditions, but aggre-

gating individuals across conditions can help demonstrate an overall

impact when compared with historical controls who were clinically

ascertained. Importantly, as with other conditions ascertained through

NBS, population-based screening is likely to identify a wider pheno-

typic spectrum, and it may be difficult to disentangle ascertainment

bias from efficacy of interventions unless the individual genes and

variants are identical. A population-based sampling method could also

provide a strategy to identify genetic modifiers conferring resiliency

since some individuals might not readily come to clinical attention if

they are asymptomatic. Also important to the study is the assessment

of the contribution to outcome differences by social equity factors

such as access to a diagnosis and access to care including specialized

treatment centers, therapists, and educators.

3 | PILOT RESEARCH STUDY
CONSIDERATIONS

For NBS, establishing the clinical validity and utility depends on the

ability to identify the newborn with the NDD and to improve the out-

come. Accumulating statistically robust outcome data during the pilot

is critical, yet disease rarity often hampers the ability to acquire

enough information in a typical follow up period of 2 years in research

studies. Disease frequency for most NDDs is expected to range

between 1 in 20,000 and 1 in 100,000 within the US population.

Therefore, a pilot study would likely have to screen more than

100,000 newborns to identify at least one positive case for many

NDDs. To help justify the large number needed to screen and maxi-

mize the yield, one strategy is to include NDDs that are relatively

common with well-established prevalence data (e.g., Fragile X Syn-

drome, Rett Syndrome, TSC) in addition to other rarer recessive

(Martin et al., 2018) and de novo dominant conditions (Lopez-Rivera

et al., 2020).

The scope of the research pilot and its intended research

question(s) should also be well matched. For a feasibility study

focused on optimizing workflows, parental consent, and reporting pro-

cedures, a small study (500–1000 participants) and relatively short-

term follow-up would be sufficient. In comparison, a study that

intends to measure the real-world yield and the downstream impact

of positive findings must involve a much larger number of participants
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for >50 conditions given the relatively low prevalence of each NDD.

Using ES/GS with analysis of a targeted gene set would allow for flex-

ibility to assess and then add additional genes over time without the

need for technical re-validation of the same platform. Also, to assess

clinical utility in terms of improved outcomes, the study would likely

need to follow individuals who screen positive for many years and

should provide the infrastructure to do so from the outset, which also

provides the opportunity to better understand these diseases includ-

ing penetrance, spectrum of disease severity, and natural history.

4 | TECHNICAL AND IMPLEMENTATION
CHALLENGES

Recent pilot studies such as the NIH funded Newborn Sequencing in

Genomic Medicine and Public Health (NSIGHT) program (Adhikari

et al., 2020; Ceyhan-Birsoy et al., 2019; Roman et al., 2020) have

demonstrated the feasibility and utility of genomic sequencing based

NBS, including the use as a second-tier test after biochemical analysis

(Ruiz-Schultz et al., 2021). For pilot studies using sequencing as the

first-tier screening test, the main challenges to address are variant

detection, interpretation, data curation, documenting improved out-

comes, and future implementation in state public health

infrastructures.

The analytic validity of next generation sequencing methods for

nucleotide substitutions and small insertions/deletions has been well

established, though orthogonal confirmation methods of some report-

able variants such as indels or copy number variants may still be nec-

essary (Sanger sequencing or qPCR). Large copy number variants can

be reliably detected with ES and GS, but single exon deletions or

insertions in the range of 50–500 nucleotides can be difficult to reli-

ably detect by short read sequencing technology. In addition, there

are other specific technical challenges such as triplet repeat expan-

sions (e.g., Fragile X) or imprinted loci (e.g., Angelman Syndrome).

For variant interpretation, it is important to distinguish between

clinical diagnosis in a symptomatic individual and population-based

NBS since the priors in the two scenarios are different. NBS seeks to

identify the infrequent newborns who require treatment among a

large unaffected population, whereas diagnostic testing is focused on

identifying a cause of symptoms in an affected individual. The distinc-

tion is important for setting thresholds for which genetic variants to

report. ACMG/AMP guidelines provide a comprehensive set of rules

to ensure the consistency of pathogenicity interpretation in the diag-

nostic setting. However, in the NBS setting, the criteria involving the

individual's clinical phenotype cannot be used since it will likely not be

available to the state screening program and rarely will the newborn

be symptomatic. Some variants of unknown significance (VUS) may be

reportable if second-tier confirmatory testing (e.g., enzymatic activity,

methylation analysis) or targeted inheritance testing of parents could

consistently support variant reclassification. However, most NDDs

cannot be confirmed biochemically, and in most cases, interpretation

of the initial result can only be based on the individual baby's result

without parental data. Therefore, pathogenicity will largely rely on

reference population frequency, variant type (predicted loss of func-

tion), and previous reporting in public databases/publications. Some

pathogenic variants may have minimal or modest impact, though we

have no accurate estimates of the population frequency of such phe-

nomena. Another significant initial challenge is variant interpretation

in ancestrally diverse newborns due to less reference data, potentially

leading to many VUS.

Therefore, given the reported parental desire of high diagnostic

certainty (Wynn et al., 2018), to minimize anxiety and needless sur-

veillance of newborns, it is prudent to initially favor specificity over

sensitivity when interpreting variants for most NDD genes/conditions

and only report curated pathogenic/likely pathogenic variants with

high penetrance. These largely include previously reported highly

recurrent missense variants and likely-gene-disrupting variants in

well-established NDD genes with consistent mode of action. This

reporting strategy is especially relevant when the intervention is inva-

sive (e.g., bone marrow transplantation), expensive, or experimental

with significant risks. Some affected infants with novel variants will be

missed due to the reduction of sensitivity, which is at odds with tradi-

tional NBS via mass spectrometry where most screened conditions

have well-defined confirmatory tests to reduce false positive findings

and increase sensitivity. That being said, as variant interpretation

improves over time and additional safe and effective treatments are

developed, the reporting strategy can be adjusted to increase sensitiv-

ity (Figure 1). Based on the California genomic NBS pilot study for

PPV
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Low High
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Path/Likely Path Only

Path/Likely Path + VUS

Goal

Calling improvements

F IGURE 1 Trade-off between sensitivity and PPV in reporting

results. In individuals with monogenic cause of NDDs, the approach
of reporting only Pathogenic and Likely Pathogenic variants will have
high PPV but modest sensitivity, as some true positives are currently
classified as VUSs. On the other hand, including VUS in the report will
lead to high sensitivity but low PPV. Resolving VUS in the future, by
improved computational and experimental tools and learning systems,
is the key to improve sensitivity while maintaining high PPV.
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inborn errors of metabolism (Adhikari et al., 2020), this can be an

accurate and scalable approach. Also note that decisions about vari-

ants reported may differ by gene based on disease severity, life expec-

tancy, and likely effectiveness of treatment.

Similarly, current variant databases, such as ClinVar, are largely

based on diagnosed symptomatic individuals, and it will be essential

to extend data curation to people ascertained in unbiased population

studies to improve interpretation in asymptomatic people. In the lon-

ger term, the success of genomic sequencing based NBS hinges on

iterative improvement of variant interpretation and understanding of

natural history and genotype–phenotype relationships. Initially, there

may be inequities in our ability to interpret genetic information for all

ancestral groups. Eventually, the catalog of well-established patho-

genic and benign variants will become more comprehensive, enabling

both higher sensitivity and specificity for genomic screening tests and

more even performance across populations. One open question is to

determine if there is parental interest in reanalysis and reinterpreta-

tion of previously reported results and permission to recontact within

the context of a research study as knowledge changes over time, and

if the labs have the capability to do so. While reanalysis of the data

can potentially be automated, information technology systems would

need to be developed to enable long term tracking of participants.

Recent studies using advanced informatics and data mining tools such

as machine learning have demonstrated the potential of such

approaches (Baker et al., 2019; James et al., 2020; Robertson

et al., 2022; Seo et al., 2022; Tan et al., 2020; Zaunseder et al., 2022).

Setting up sequencing-based NBS in each state would be costly,

technically challenging, and computationally intensive, but may not be

necessary to replicate in each state. Practically, it would be more fea-

sible and cost effective to have regional centers of expertise, rather

than state-by-state programs. There should be a national platform

that connects with individual NBS programs, provides a unified robust

bioinformatics pipeline for alignment/variant calling/interpretation

including gene specific guidelines, maintains a comprehensive data-

base with annotated variants identified by NBS and associated clinical

data, and houses disease registries to store follow-up data. Such a

platform will facilitate more state labs to implement genomic sequenc-

ing based NBS with rapid turnaround and high throughput and will

minimize the workload for geneticists to interpret results. Further-

more, there could be a distributed model of gene specific experts to

assist with interpretation of variants in particular genes (Figure 2).

5 | PEDIATRIC ETHICAL, LEGAL, AND
SOCIAL IMPLICATIONS (ELSI)

5.1 | Informed consent

Informed consent is a critical issue for a pilot research study of

expanded NBS focused on NDDs. State-based NBS programs operate

on an opt-out model. Parents receive a pamphlet with brief informa-

tion, and screening is performed unless the parents explicitly opt-out.

In contrast, opt-in written informed consent is the default approach

for interventional research, which requires infrastructure for research

on NBS. Conducting the standard research informed consent process

on a few thousand individuals is feasible. However, as described

above, a large-scale pilot study is necessary due to the rarity of NDDs,

and the same consent process could become cost-prohibitive, espe-

cially given that deliveries happen around the clock with typical post-

natal hospital stays of <2 days. Additionally, opt-in written consent is

arguably the approach most likely to lead to participation bias which

may significantly undermine the value of the resulting data. Research

participation often requires parents to accept an element of risk for

the child and a commitment to additional time and effort, which often

pose a challenge for recruitment as seen in previous sequencing based

NBS studies (Genetti et al., 2019), particularly for parents and commu-

nities that may harbor some distrust of the healthcare system.

One possible alternative is a waiver, granted by the IRB, to utilize

verbal consent. Verbal consent is attractive from an ethical perspec-

tive because participation decisions are made after a more interactive,

engaging discussion, which can better inform the participants and

reflect their values than a consent process with a dense written docu-

ment (Nishimura et al., 2013). As verbal consent conducted by

research personnel might still be cost prohibitive, consideration should

be given to using a concise verbal consent process conducted by clini-

cal personnel and consider how electronic consent systems can com-

plement the educational component of consent. This approach has

proven successful with NBS public health research (Comeau &

Levin, 2009).

The timing of recruitment and consent conversations is also

important to consider as the newborn period can be chaotic.

Approaching families first during the prenatal period could be an

attractive approach since it permits families to consider research

F IGURE 2 Infrastructure to support efficient implementation of
sequencing based newborn screening nationwide. A small number of
regional sequencing centers makes it easier to achieve uniform test
performance. A national data center makes data curation and

processing more efficient with the benefit of centralized continuous
improvements from a more diverse and balanced representation of
the US population while leveraging geographically scattered expertise.
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participation in a place and time more conducive to thoughtful

decision-making. However, since some parents do not seek prenatal

care for a variety of reasons, it is likely that recruitment efforts that

utilize prenatal recruitment approaches would also need to approach

some families during the postnatal period. There are also substantial

logistical hurdles in communicating prenatal consent decisions from

the obstetrical clinics to birthing centers.

5.2 | Selection of conditions

The success of NBS efforts hinges on the selection of conditions for

which screening during the newborn period maximizes benefits while

minimizing harms. From this perspective, the application of sequenc-

ing in the NBS process is simply the use of a different technology to

achieve the same set of aims. However, there are several ways in

which the use of sequencing creates novel challenges for selecting

appropriate conditions for NBS, such as the lack of definitive

genotype–phenotype correlation (e.g., Krabbe disease [Ross, 2015]),

and the level of risk and benefit created by identifying and disclosing

to the family of a child at risk for certain conditions. One important

challenge is the ability to confirm a diagnosis. The ability to utilize a

waiver of written consent hinges on a determination of minimal risk

of the research, which is most applicable to screening for conditions

that, when detected via sequencing, can be readily confirmed. The

lack of confirmatory test methods for many of the NDDs would mean

that for some of these cases, the only way to confirm the diagnosis is

to wait until the symptoms emerge. In such cases, there are risks of

potential harm to the parents due to the stress and anxiety from con-

tinued behavioral and developmental surveillance. Therefore, at least

initially, written consent is appropriate for NDDs.

There are ethical reasons to consider the inclusion of a broader

set of conditions. Chief among these is an interest in addressing

health disparities. There is evidence, for example, that the introduc-

tion of SCID in state NBS panels provided greater benefit for new-

borns from non-White families (Brosco, Grosse, & Ross, 2015). This is

because universal screening helped partially alleviate disparities in

early detection and treatment that were previously experienced by

these groups. A pilot intended to examine the effects of universal

screening for a broad range of conditions might offer an opportunity

to address disparities in the detection and treatment of many of these

conditions. A tiered approach is a way to include two groups of condi-

tions and provide more clinically actionable information to more peo-

ple: a group of readily confirmable and treatable conditions could be

provided by default (i.e., with a waiver of written consent approach),

and a second set of conditions including NDDs could be offered as an

optional group (i.e., with a standard consent approach).

5.3 | ELSI-related study measures

Several ELSI issues raised by the application of sequencing in routine

NBS could be addressed by collecting relevant data through carefully

designed pilot studies. A document published by the Bioethics and

Legal Workgroup of the NBSTRN detailed these issues (Goldenberg

et al., 2019). One important concern is the effect of such expansion

on the willingness of families with diverse backgrounds to participate,

either in a research pilot or in the public health implementation con-

texts. For this reason, it would be important to design a pilot to

include sites that are representative of the U.S. population and incor-

porate measures to help better understand the reasons behind non-

participation. It is also important to design process measures to cap-

ture the implications of participation such as when the results are

received, when appropriate care (such as genetic counseling or evalu-

ation by EIP therapists) is provided, and the impact of such informa-

tion and services on the family. Since effects on parent–child bonding

have been raised as a possible adverse effect of NBS, it would be

helpful to explicitly survey both parents to help address such con-

cerns. Finally, it would be helpful to consider outcomes for families

participating in the study within all result categories of true positive,

true negative, false positive, and false negative.

6 | POLICY AND SYSTEMS

Core issues of cost-effectiveness, benefits and harms, accessibility,

and health equity have been extensively discussed regarding sequenc-

ing technologies and its application in healthcare generally and in NBS

particularly. There are challenges with the lack of an appropriate pub-

lic health framework and corresponding policies to enable NBS

research, pilot studies, implementation, and adoption, and the follow-

ing issues will require attention.

There are legislative and regulatory policy issues impeding the

expansion of NDDs into NBS. Some arise from the distinctions

between research and standard of care, and others from the chal-

lenges of screening for rare diseases. Strong scientific evidence often

is hampered by low disease frequency. Expanded acceptance of inno-

vative endpoints for population-level pilot studies are needed.

Thoughtful policies related to IT infrastructure for individual consent-

defined data sharing will be needed to ensure privacy and maximize

benefit to participants and their communities. Further, the experi-

ences of the NSIGHT programs (Berg et al., 2017) in interacting with

the FDA highlight the importance of IRBs in assessing whether the

Investigative Device Exemption (IDE) applies (Milko et al., 2019).

When sequencing based NBS transitions from research to clinical

care, there may be additional FDA regulatory oversight.

Additionally, recommendations to add sequencing-based screen-

ing to the RUSP would require infrastructure that supports broad col-

laboration and funding at both the federal and state levels and from

other stakeholders in genetic disease screening. Complementary

efforts are occurring in NIH funded programs such as NSIGHT and

private disease-focused foundations are advocating for such collabo-

rative efforts. Risk-sharing strategies among stakeholders are increas-

ingly being used to redistribute the intrinsically high costs of rare

disease research, pilot studies, implementation, and treatment devel-

opment. For the treatments for these rare diseases, a very small
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number of individuals will be identified in NBS that can result in very

high costs of follow-up care for these individuals (e.g., gene therapy)

but can also lead to net fiscal benefits to the overall health care sys-

tem and clear benefits to the families, and the development of rein-

surance programs have potential in this area to distribute costs to

society. Therefore, an emerging model of public-private or multi-

institutional partnership of research, advocacy, industry, payers, and

policy-making stakeholders could potentially accelerate sequencing-

based NBS pilot studies to manage costs, increase efficiency, and

develop data on potentially hundreds of conditions simultaneously.

Policies and systems related to NBS are largely under the control

of state legislatures and public health programs while many genomic

experts are in the academic medicine sector or clinical diagnostic labo-

ratories. The goal of efficient translation of the sequencing technology

and its implementation into NBS will benefit from broad participation

in the development of this program. The current system of state-by-

state adoption of conditions that have been reviewed by the Advisory

Committee on Heritable Disorders in Newborns and Children

(ACHDNC) and added to the RUSP has highlighted inequities and

inconsistencies. Some children have access to public health NBS far in

advance of others, often based solely on their state of birth. In prac-

tice, the evidence review process and decision-making matrix may not

require substantive changes to accommodate genetic sequencing

based NBS. However, the ACHDNC is already resource-challenged in

keeping up with the number of conditions being nominated. Since

each condition requires its own evidence base for inclusion on the

RUSP, modifications to the review timeline and resource allocation

would be required to accommodate the increased number of condi-

tions that would likely be reviewed simultaneously. Continuing to

bring together key stakeholders and consortia for groups of condi-

tions will help advance the effort while working through critical policy

issues that are still unidentified or under-appreciated.

7 | CONCLUSION

The challenges for genetic screening of neurogenetic developmental

disorders are significant, but surmountable. It will require carefully

designed pilot studies and additional empirical data to assess the key

outcomes. Input from stakeholders including parents, health care pro-

viders, therapists, genomic researchers, ethicists, health economists,

policy makers, and the newborn screen public health infrastructure

are necessary to ensure responsible piloting of this strategy. The time

is now to begin to assess the feasibility and impact of a genetically

based NBS program for neurogenetic developmental disorders. Such a

program will benefit from advances in sequencing based NBS that will

surely be developing in parallel and will synergistically provide oppor-

tunities that we should not miss to equitably advance the support and

treatment of these conditions which, although individually rare, are

collectively common (at least 3% of all births across all racial and eth-

nic groups). Expansion of NBS to NDDs could have significant

implications for equitable improvement in medical, cognitive, and

behavioral outcomes for these children.
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