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ABSTRACT 

The expansion of newborn screening through whole-genome sequencing (WGS) represents a transformative shift 
from targeted biochemical testing toward comprehensive genomic population screening. This paper examines the 
potential benefits, harms, and public-health decision frameworks guiding the adoption of WGS in newborn 
screening programs, synthesizing current evidence and identifying key knowledge gaps. WGS offers the capacity 
to detect a broader spectrum of genetic disorders at or before symptom onset, improve diagnostic yield, and enable 
earlier clinical intervention and lifelong risk management. However, its implementation introduces substantial 
challenges, including incidental findings, uncertain variant interpretation, consent complexities, data-privacy 
concerns, inequities in access, and increased follow-up burdens on families and health systems. Public-health 
decision frameworks, such as cost-effectiveness analysis, value-of-information approaches, and phased pilot 
implementation, provide structured tools to balance potential benefits against risks while ensuring transparency 
and accountability. Despite growing international pilot programs, evidence on long-term clinical utility, 
population-level outcomes, economic sustainability, and ethical governance remains limited. Addressing these 
uncertainties requires coordinated research, robust infrastructure, and inclusive policy development. Overall, while 
WGS-based newborn screening holds significant promise for improving early detection and preventive health 
strategies, careful evaluation of its clinical, ethical, and societal implications is essential before large-scale adoption. 
Keywords: Newborn screening, Whole-genome sequencing, Public health policy, Genetic testing ethics, and 
Population health implementation. 

 
 INTRODUCTION 

Newborn screening for serious health conditions has achieved broad international adoption, traditionally relying 
on limited marker panels assayed soon after birth [1]. Recent technological advances enable laboratories to 
sequence entire genomes from dried-blood-spots collected at the same time. Countries around the world are 
beginning to explore whole-genome sequencing (WGS) as a universal approach for screening newborns [2]. It 
offers the promise of simultaneously screening for hundreds of conditions, far beyond the capacity of traditional, 
multiple, separately administered tests. Countries including Australia, Canada, Germany, the Netherlands, 
Sweden, Switzerland, and the U.K. have launched or prepared pilot programs [3]. Newborn screening refers to 
testing for a set of serious health conditions soon after birth [4]. These conditions are individually rare, but 
population screening enables early detection of sufficient cases to deliver statistically measurable preventative 
benefits [4]. Whole-genome sequencing refers to determining the complete DNA sequence of an organism’s entire 
haploid genome. WGS on blood-spots is a laboratory procedure established for clinical diagnosis [1]. WGS 
newborn-screening entails sequencing an infant’s genome from a blood-spot sample, applying a genetic-access-
screening strategy to indicate the likelihood of developing select conditions later in life, and responding with 
further clinical follow-up focused on any conditions flagged as high-probability[2]. Benefits, harms, and decision 
frameworks supply the framing and integration needed to bring historical context to the present moment 
comprehensively [5]. Any advance in public health technology carries the potential for complications as well as 
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opportunities; even a clearly beneficial intervention may not receive support from others. The first-generation 
newborn-screening expansions implemented in the early 2000s, the current effort is sometimes called a second 
generation; established benchmarks for evaluation, and these apply as much to WGS as they did to tandem-mass-
spectroscopy metabolite-analysis; the phrase “merely new” thus retains relevance. Certain larger frameworks 
remain in active discussion, reflecting ongoing public debate over the use of the technology in prominent health-
care contexts, such as the clinical, reproductive, and clinical-reproductive interfaces [6]. Current domestic 
evaluations typically utilize screening panels rather than population-wide approaches. Early WGS programs 
elsewhere explicitly combine both broad genome-wide parallelism and access indicator screening within a single 
delay-conscious implementation perspective. Each global precedent thus possesses the ability to inform approaches 
tailored to diverse demographic realities [4]. These assumptions define the inquiry while limiting its primary 
focus to the public-health-policy rationale, which concentrates on benefits and harms [7]. Frameworks that 
overlap yet do not fully correspond, such as ethical, economic, and social assessments, lie firmly outside of scope 
[8]. A large body of work speaks to these development- and deployment-related themes, and addressing them 
within the present framework would merely distract from the benefits-harms comparison and deflect attention 
from the sustained-policy-discussion situation [9]. 
                               Background on Newborn Screening and Whole-Genome Sequencing 

Newborn screening refers to a variety of techniques used to assist in the early detection of different medical 
conditions [10]. These techniques can help identify congenital disorders, inborn errors of metabolism, hearing 
impairments, infectious diseases, and critical congenital heart defects. While early detection may increase the 
chance of successful treatment, newborn screening is not a population surveillance tool. The screening of 
newborns can also be conducted at a later [11]. Children who are overdue and children born out of the planned 
schedule can also be screened. Whole Genome Sequencing (WGS) is a genetic analysis that tries to map out and 
know the whole genetic code of an organism in a very fast and affordable manner [3]. When screening newborns 
in genomics, understanding the parental genome is not a necessary part of the screening process. Parallel 
screening of the parents, on the other hand, can help improve the understanding of how damaging certain genetic 
variants can be and their association with the offspring [12]. If the WGS is done on the child, identifying 
pathogenic mutations becomes very difficult as the same comes from the parents [3]. In a clinical environment for 
genomics, WGS analysis has become more common, and it emphasizes the many different workflows one can 
adopt. WGS on the parents and offspring does increase the knowledge of the pathogenic nature of undiscovered 
genetic variants [13]. 
                                      Benefits of Expanding Newborn Screening with Whole-Genome Sequencing 
Expanding screening with whole-genome sequencing offers four benefits: [1] detecting genetic conditions before 
symptoms appear, [2] providing timely follow-up tests that clarify uncertain results, [14] enabling lifetime health 
planning for conditions unlikely to be diagnosed later, and [4] generating gains across the population through 
systematic record linkage, addressing non-communicable diseases and actionable risk factors such as alcohol 
dependence[2]. Widespread deployment of sequence-based screening has improved the diagnostic yield, 
timeframe to intervention, and clinical outcomes achieved in pilot studies [15]. Gains depend on prior screening 
systems, broader implementation challenges, data composition, and the unscreened fraction of the newborn cohort. 
Simulations suggest that expanding screening on a foundational system yields greater benefits than implementing 
a stand-alone service, even at reduced coverage [16]. The integrated model supports improved efficiency by 
updating the likelihood of pathogenicity using non-coding variants appearing after other conditions; aligning with 
the infectious disease or other facets of newborn care to streamline programmatic procedures; and cascading 
genome-sequence analysis from observed conditions during screening based on population-based prior 
probabilities [2]. 

Potential Harms and Ethical Considerations 

The proposed expansion of newborn screening using whole-genome sequencing (WGS) raises potential harms and 
associated ethical considerations [5]. Incidental findings of importance unrelated to the infant’s health, 
misinterpretation of readouts at the population level, gathering of excessive information, overmedicalization of 
normal variation, and overly burdensome follow-up can all occur. Some families may be disappointed by the 
absence of clinically actionable results [17]. There is a risk that the additional information gleaned from WGS is 
unequally distributed within and between communities already marginalized by the current newborn-screening 
paradigm [1]. Pertinent ethical considerations include the adequacy of consent, parental autonomy, and the 
dilemma of parental choice under uncertainty 3. Specifying which results will be disclosed, indicating the 
limitations of the method, and clarifying whether and to what extent data can be shared with other agencies 
present challenges for meaningful consent [18]. The nature and timing of communication about incidental 
findings and the distinction between clinically actionable and non-actionable results introduce further ethical 
complexity. Justice implications concern disparities not only in access to WGS itself but also in informed consent, 
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data interpretation, and the generation of follow-up recommendations [2]. Models of governance, regulation, and 
policy planning to mitigate these risks exist alongside the anticipated health advantages provided by WGS [4]. 
The broader concern is whether the acquisition of genomic information could reinforce existing inequities across a 
spectrum of health determinants ranging from health status and risk factors to treatment and follow-up that 
remain to be examined clinically or otherwise addressed [19]. Disconnections between information expected and 
information provided can lead to disappointment. Whether WGS can yield information beyond current practices 
remains open to investigation [1]. 

Public Health Decision Frameworks and Policy Instruments 

Public health decision frameworks and policy instruments play a critical role in the evaluation and implementation 
of candidate programmes for newborn screening [20]. Such frameworks consider the separate decision-making 
process, the nature of the policy question, and the prioritisation of empirical and evidence-based questions, while 
policy instruments focus on how the advantages and disadvantages of screening can be implemented, monitored, 
and evaluated. The conspectus presented here provides an overview of public health decision frameworks and 
policy instruments at the moment being discussed in the context of expanding newborn screening with whole-
genome sequencing (WGS) [21]. These frameworks have distinct, although nuanced, terms of reference, with the 
decision frameworks especially adaptable to the challenges posed by screening for heritable genomic conditions 
and integrating WGS in newborn screening at national and international levels[3]. Public health decision 
frameworks encompass different approaches to addressing the benefits and downsides of newborn screening, 
spanning classic cost-effectiveness and cost-utility analyses, value-of-information analyses, and precautionary, or 
safe-to-fail, principles. Similar frameworks supporting decision-making beyond the public health domain are being 
established internationally and are of potential relevance [22]. Efforts to strengthen the funding and governance 
of WGS for newborn screening would benefit from engaging with such proposals. A range of policy instruments 
constitutes mechanisms for implementing, monitoring, and evaluating the expansion of newborn screening with 
WGS [4]. Proposals from official bodies and practising clinicians, including international guidelines, robust 
reimbursement structures, pilot programmes spatially and temporally isolated from routine screening, and phased 
implementation schemes accompanied by comprehensive evaluation, would correspondingly support governance 
initiatives [4]. Policy instruments and public health decision frameworks promote transparency and a clearer 
understanding of the implications of widening newborn screening with WGS [23]. 

Evidence Base: Current Data, Gaps, and Methodological Challenges 

Expanding newborn screening programs to include whole-genome sequencing entails substantial changes to 
existing screening practices, with implications for public health policy and frameworks [5]. There is considerable 
interest in the prospective benefits of expanding screening programs and generating population-wide genetic 
information, yet concern about the potential harms and uncertainties remains widespread. Limited data are 
available on the diagnostic yield, clinical utility, and broader health-system impact of whole-genome sequencing in 
this context [2]. Existing studies have examined early adoption in single jurisdictions, predictive evidence, and 
knowledge of screening programs in the specific cohort of deceased infants that was studied; however, current 
estimates of long-term outcomes and concomitant uncertainties are imprecise [1]. Questions regarding genotype-
phenotype mapping still hamper routine analysis of many genetic variations, especially at the genome-wide scale. 
Systematic evaluations that characterize screening programs, patient cohorts, and health-system effects to better 
inform prospective jurisdictions and eliminate bottlenecks hindering broader adoption are thus essential[2]. 
Diagnostic yield, clinical actionability, and long-term population outcomes are critical determinants of the 
anticipated effects of introducing genome sequencing into neonatal screening. Whole-genome sequencing is the 
vital next step to clarify the consequences of introducing such a powerful diagnostic technique, particularly one 
directly targeting diagnosis and prognosis [24]. Uncertainties about screening type and procedure, therefore, 
figure prominently in discussions of high-level decision frameworks. Research that rigorously examines these 
aspects, moreover, has the potential to galvanize movement toward population-wide sequencing, which early 
evidence suggests may have pivotal implications for implementation in the pursuit of equity [3]. National surveys, 
modelling studies, and studies from several demonstrator sites have been employed by various groups to 
characterize the anticipated influence of genomic data in routine practice and on a population basis. However, these 
analyses are not entirely reflective of the anticipated and sought-after sequencing activities [1]. The population of 
interest is perinatal (within the first 28 days), but data on screening deaths refer primarily to stillbirths and infants 
who die soon after birth [2]. Estimating the long-term impact of testing on population health is inherently 
complex and may not even be feasible [4]. As all genome-sequence variants cannot be readily and universally 
interpreted at the present time, time-variant estimates of actionable rates are also significant, but favour the 
assurance that, especially with existing preliminary population genetic data, far fewer and closer-to-default 
settings (fixed action versus no action or similar) can be expected for the few variants that can efficiently be 
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recognized or degeneracy still is prominent; for genome-wide non-targeted screening, convention, expertise, 
literature, and provenance remain germane even in the absence of overreach on the inverse or otherwise[25]. 

Implementation Considerations: Equity, Logistics, and Feasibility 

The variety of logistical and technical challenges prevents nationwide implementation of whole-genome 
sequencing in newborn screening across the United States [3]. Key considerations include laboratory capacity and 
supply chains, turnaround times, quality assurance, data systems, consent workflows, and integration with 
existing newborn screening programs [26]. Ensuring widespread accessibility and equity remains a priority. 
Scalable, context-sensitive sequencing models can accommodate variable resources and support under-resourced 
communities [4]. Laboratory capacity, supply chains, and turnaround times for sequencing samples depend on the 
optimal number of samples processed per week and how many weeks a state can prioritize newborn screening 
before commercial contracts take precedence [5]. Developing a robust newborn supply chain with obvious 
benefits for preservation and consent increases safety, generates substantial interest, and identifies analytical 
pipelines. Quality assurance is particularly challenging in settings without an established pipeline [5]. Efforts to 
collect samples, provide results, and monitor ongoing availability motivate the exploration of a sequencer kit 
similar to a polymerase chain reaction (PCR) kit to support widespread exploration of possible sequencing for 
newborn screening [27]. Laboratory information management systems, data-analysis pipelines, and electronic 
laboratory requisition systems require substantial investment, and consent workflows generate concerns about 
clarity, simplicity, and accessibility [28]. A variety of web-based, app-based, and paper-based consent approaches 
exist as alternative methods for secure patient outreach, data collection, and communication feedback [3]. 
Newborn screening already occurs in many jurisdictions, and sequencing can be added to existing systems. Such 
efforts can highlight bottlenecks and, therefore, demonstrate rapid local capabilities while also supplying capture 
devices support for organizations targeting re-sequencing [29]. 

Economic Evaluation and Value Assessment 

Newborn screening programs vary widely across the world [5]. The World Health Organisation (WHO) 
recommends a minimum of six conditions that should be included in any newborn screening programme. These 
conditions capture a large number of modifiable and transferable risk factors in a targeted group; geographical 
variations in the existence of these risk factors drive the recommendation to include only six. In Finland, screening 
with a targeted seventeen condition-in-laboratory panel at birth that contributes to rapid identification and precise 
follow-up remains the status quo [1]. Cost-effectiveness analysis of screening operations is well established [1]. 
The well-studied economics surrounding cost per event remain relevant to whole-genome sequencing when 
modelling the long-run impact on newborn screening [30]. The basic methodology revolves around modelling the 
costs and the probability of generating at least one actionable result over a predefined time period. Cost-
effectiveness analysis is well studied, but datasets remain scarce, and a credible literal interpretation is unsuitable 
[5]. 
                                           Stakeholder Perspectives and Communication Strategies 

Newborn screening programs of the early twenty-first century carry visions inspired by their pioneering 
predecessors, yet they operate in a world of technological and epistemic diversity inconceivable in the 1960s[5]. 
The genome became widely available in the 1970s, but an embryonic conception of genomics in the early twenty-
first century operated under the domination of other regulatory concerns [31]. More than a decade later, whole-
genome sequencing (WGS) is under serious consideration for newborn screening in some jurisdictions, although 
official adoption worldwide remains distant [2]. Most extensive genome-based screening efforts to date focus on 
serious disorders with early-onset manifestations; many public health indices were formulated to foster well-
functioning, equitable care systems from diagnostics through intervention, emphasizing habitually serious 
screening targets. A conceptual universe centres on the individual, less preoccupied with matters of equity, and has 
wider consequences [32]. The potential health gain is larger, but so are the knock-on uncertainties. Such 
expansion rests on four interrelated foundations: [1] uncertainties cluster around technological and computational 
transitions, supply-chain capacities, stakeholder involvement, and policy frameworks; [2] certain developments in 
regulatory and ethical debates during the first half of the twenty-first century nevertheless offer a wider 
perspective on the whole-genome issue; [33] genomic conditions would, even in the absence of expanded 
implementation, enter standard care routes nonetheless; and [4] comprehensive delivery platforms equip 
empirical, real-world assessments, collected prioritization, and wider stakeholder engagement. 
                                                    Governance, Privacy, and Data Stewardship 

Full genomic data availability raises important questions regarding stewardship, governance, and privacy at 
multiple levels [3]. Data ownership, access, sharing, and governance differ at levels including subnational 
jurisdictions, population-based screening initiatives, health system organizations, and research institutions. 
Genetic and genomic data have a distinctive life cycle, with periods of generation, primary and secondary use, 
retention, and erasure [34]. The extent of individual rights to genomic information, including data that reveal 
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traits, risks, ancestry, and family relationships, remains actively debated. Where the level of data sharing is 
exceptionally high, questions arise regarding stewardship of individual rights at a collective level, balancing 
respect for individuals against collective benefit [1]. Different governance arrangements are needed to align with 
the wide-ranging modes and objectives of potential genomic data use [4]. Stipulating acceptable data stewardship 
procedures can help reassure parents about retention periods and erasure protocols that maintain the privacy of 
genomic information once it is no longer considered relevant for screening. Periods of genetic data retention can 
vary, but most jurisdictions opt for longer eras than are applied for traditional newborn screening [4]. The 
pledges to ensure privacy and responsible handling of information must match the significance of the data being 
shared, mechanisms to assure compliance must be clear, and methods for addressing a breach must be defined. 
Data retention policies after newborn screening need to be informed by ethical and privacy research concerning 
both genomic and health information [35]. 
                                                    International Experiences and Comparative Analysis 

Newborn screening (NBS) has evolved significantly since its introduction in the 1960s, evolving from a focus on 
single diseases to screening for many conditions simultaneously. Genome sequencing (GS) and whole-genome 
sequencing (WGS) have emerged as powerful new tools capable of identifying many conditions in a comprehensive 
fashion [36]. As of mid-2023, several countries are piloting WGS-based approaches to NBS. These developments 
provide an opportunity to learn about the integration of WGS into NBS in different contexts, and gain insights 
into the challenges, implementation strategies, and policies adopted in diverse regulatory environments and health 
systems [2]. A better international understanding of the potential benefits and associated challenges of WGS-
based NBS can facilitate evidence-informed decisions [37]. Early pilots of WGS-based NBS are underway in 
France (NBS4C project), Norway, Japan, and Singapore. The selection of conditions for sequencing varies, but 
Neurodevelopmental Disorder is included in all programs. Deadly Congenital Metabolic Disorders are included in 
all but the French pilot. Reports on pilot implementation from several countries highlight pathways, lessons, and 
recommendations that could inform decisions elsewhere [1]. 
                                                     Research Agenda and Priority Topics 

Significant evidence gaps hinder progress toward an informed decision on whether to expand newborn screening 
with whole-genome sequencing (WGS) [38]. To address this knowledge deficit, a targeted research agenda 
identifies high-impact, practical studies that can close specific evidence gaps, improve decision-making, and 
advance policy and implementation efforts [4]. Filling these priority evidence gaps requires appropriate study 
designs, including long-term monitoring of technology pilots and real-world utility assessments based on 
observational data. Additional near-term priorities include equity analyses and operational evaluations that assess 
progress in addressing disparities in access, infrastructure, and support capabilities and the effectiveness of related 
outreach efforts [39]. Accompanying consent-related research focuses on best practices for enrolment, consent, 
and communication materials that align with the ethical obligation to support informed parental decision-making 
while mitigating the material risk of misuse, misinterpretation, and overmedicalization through effective risk 
articulation [2]. Strategic interventions to enhance the available evidence base include harmonizing shared data 
infrastructures and establishing collaboration networks to coordinate initiatives across multiple jurisdictions. 
Broader tractability can be pursued through leveraging policy-relevant funding mechanisms and aligning with 
existing national and regional collaboration initiatives, such as national genomics strategies, biobanking projects, 
and frameworks for responsible GBS deployment [40-45]. 

CONCLUSION 

Whole-genome sequencing has the potential to redefine newborn screening by enabling comprehensive early 
detection of genetic conditions and supporting more proactive, personalized healthcare across the lifespan. 
Nevertheless, its integration into routine screening programs must be approached cautiously. The technology 
introduces ethical, logistical, economic, and interpretive challenges that extend beyond those associated with 
traditional screening panels, including managing uncertain findings, ensuring informed parental consent, 
safeguarding genomic data, and preventing inequitable access to benefits. Effective public-health decision-making 
should therefore rely on transparent evaluation frameworks, phased pilot programs, and continuous monitoring of 
clinical utility, cost-effectiveness, and social impact. Strengthening laboratory infrastructure, developing 
standardized interpretation protocols, and investing in stakeholder communication will be critical to successful 
implementation. Future research should prioritize long-term outcome studies, equity-focused analyses, and 
governance models that balance individual rights with collective health benefits. 

REFERENCES 

1. Shah N, Brlek P, Bulić L, Brenner E, Škaro V, Skelin A, et al. Genomic sequencing for newborn screening: 
current perspectives and challenges. Croat Med J. 2024;65(3):261-267. doi:10.3325/cmj.2024.65.261. 



6 
 

2. Mitchell CO, Rivera-Cruz G, Chau MHK, Dong Z, Choy KW, Shen J, et al. The Burden and Benefits of 
Knowledge: Ethical Considerations Surrounding Population-Based Newborn Genome Screening for 
Hearing. Int J Neonatal Screen. 2022;8(2):36. doi:10.3390/ijns8020036. 

3. Friedman JM, Cornel MC, Goldenberg AJ, Lister KJ, Sénécal K, Vears DF, et al. Genomic newborn 
screening: public health policy considerations and recommendations. BMC Med Genomics. 2017;10(1):9. 
doi:10.1186/s12920-017-0247-4. 

4. Ugwu CN, Ugwu OP, Alum EU, Eze VH, Basajja M, Ugwu JN, Ogenyi FC, Ejemot-Nwadiaro RI, Okon 
MB, Egba SI, Uti DE. Sustainable development goals (SDGs) and resilient healthcare systems: 
Addressing medicine and public health challenges in conflict zones. Medicine. 2025 Feb 14;104(7):e41535. 

5. Jansen ME, Lister KJ, van Kranen HJ, Cornel MC. Policy Making in Newborn Screening Needs a 
Structured and Transparent Approach. Front Public Health. 2017;5:53. doi:10.3389/fpubh.2017.00053. 

6. Kariyawasam DS, Scarfe J, Meagher C, Farrar MA, Bhattacharya K, Carter SM, et al. Integrating Ethics 
and Equity with Economics and Effectiveness for newborn screening in the genomic age: a qualitative 
study protocol of stakeholder perspectives. PLoS One. 2024;19(3):e0299336. 
doi:10.1371/journal.pone.0299336. 

7. Lunke S, Bouffler SE, Downie L, Caruana J, Amor DJ, Archibald A, et al. Prospective cohort study of 
genomic newborn screening: BabyScreen+ pilot study protocol. BMJ Open. 2024;14(4):e081426. 
doi:10.1136/bmjopen-2023-081426. 

8. Berg JS, Agrawal PB, Bailey DB Jr, Beggs AH, Brenner SE, Brower AM, et al. Newborn Sequencing in 
Genomic Medicine and Public Health. Pediatrics. 2017;139(2):e20162252. doi:10.1542/peds.2016-2252. 

9. Holm IA, Agrawal PB, Ceyhan-Birsoy O, Christensen KD, Fayer S, Frankel LA, et al. The BabySeq 
project: implementing genomic sequencing in newborns. BMC Pediatr. 2018;18:225. doi:10.1186/s12887-
018-1200-1. 

10. Ugwu OP, Alum EU, Ugwu JN, Eze VH, Ugwu CN, Ogenyi FC, Okon MB. Harnessing technology for 
infectious disease response in conflict zones: Challenges, innovations, and policy implications. Medicine. 
2024 Jul 12;103(28):e38834. 

11. Ceyhan-Birsoy O, Murray JB, Machini K, Lebo MS, Yu TW, Fayer S, et al. Interpretation of Genomic 
Sequencing Results in Healthy and Ill Newborns: Results from the BabySeq Project. Am J Hum Genet. 
2019;104(1):76-93. doi:10.1016/j.ajhg.2018.11.016. 

12. Roman TS, Crowley SB, Roche MI, Foreman AKM, O’Daniel JM, Seifert BA, et al. Genomic Sequencing 
for Newborn Screening: Results of the NC NEXUS Project. Am J Hum Genet. 2020;107(4):596-611. 
doi:10.1016/j.ajhg.2020.08.001. 

13. Dimmock D, Caylor S, Waldman B, Benson W, Ashburner C, Carmichael JL, et al. Project Baby Bear: 
Rapid precision care incorporating rWGS in 5 California children’s hospitals demonstrates improved 
clinical outcomes and reduced costs of care. Am J Hum Genet. 2021;108(7):1231-1238. 
doi:10.1016/j.ajhg.2021.05.008. 

14. Farnaes L, Hildreth A, Sweeney NM, Clark MM, Chowdhury S, Nahas S, et al. Rapid whole-genome 
sequencing decreases infant morbidity and the cost of hospitalization. NPJ Genom Med. 2018;3:10. 
doi:10.1038/s41525-018-0049-4. 

15. Cakici JA, Dimmock DP, Caylor SA, Gaughran M, Clarke C, Triplett C, et al. A Prospective Study of 
Parental Perceptions of Rapid Whole-Genome and Exome Sequencing among Seriously Ill Infants. Am J 
Hum Genet. 2020;107(6):953-962. doi:10.1016/j.ajhg.2020.10.004. 

16. Howard HC, Knoppers BM, Cornel MC, Wright Clayton E, Senécal K, Borry P, et al. Whole-genome 
sequencing in newborn screening? A statement on the continued importance of targeted approaches in 
newborn screening programmes. Eur J Hum Genet. 2015;23(12):1593-1600. doi:10.1038/ejhg.2014.289. 

17. Knoppers BM, Sénécal K, Borry P, Avard D. Whole-genome sequencing in newborn screening programs. 
Sci Transl Med. 2014;6(229):229cm2. doi:10.1126/scitranslmed.3008494. 

18. Iskrov G, Ivanov S, Wrenn S, Stefanov R. Whole-Genome Sequencing in Newborn Screening—Attitudes 
and Opinions of Bulgarian Pediatricians and Geneticists. Front Public Health. 2017;5:308. 
doi:10.3389/fpubh.2017.00308. 

19. Ongesa TN, Ugwu OP, Ugwu CN, Alum EU, Eze VH, Basajja M, Ugwu JN, Ogenyi FC, Okon MB, 
Ejemot-Nwadiaro RI. Optimizing emergency response systems in urban health crises: A project 
management approach to public health preparedness and response. Medicine. 2025 Jan 17;104(3):e41279. 

20. Committee on Bioethics, Committee on Genetics, American College of Medical Genetics and Genomics 
Social, Ethical, and Legal Issues Committee. Ethical and policy issues in genetic testing and screening of 
children. Pediatrics. 2013;131(3):620-622. doi:10.1542/peds.2012-3680. 



7 
 

21. Green RC, Berg JS, Grody WW, Kalia SS, Korf BR, Martin CL, et al. ACMG recommendations for 
reporting of incidental findings in clinical exome and genome sequencing. Genet Med. 2013;15(7):565-
574. doi:10.1038/gim.2013.73. 

22. Kalia SS, Adelman K, Bale SJ, Chung WK, Eng C, Evans JP, et al. Recommendations for reporting of 
secondary findings in clinical exome and genome sequencing, 2016 update (ACMG SF v2.0): a policy 
statement of the American College of Medical Genetics and Genomics. Genet Med. 2017;19(2):249-255. 
doi:10.1038/gim.2016.190. 

23. Edyedu I, Ugwu OP, Ugwu CN, Alum EU, Eze VH, Basajja M, Ugwu JN, Ogenyi FC, Ejemot-Nwadiaro 
RI, Okon MB, Egba SI. The role of pharmacological interventions in managing urological complications 
during pregnancy and childbirth: A review. Medicine. 2025 Feb 14;104(7):e41381.Miller DT, Lee K, 
Chung WK, Gordon AS, Herman GE, Klein TE, et al. ACMG SF v3.0 list for reporting of secondary 
findings in clinical exome and genome sequencing: a policy statement of the American College of Medical 
Genetics and Genomics (ACMG). Genet Med. 2021;23(8):1381-1390. doi:10.1038/s41436-021-01172-3. 

24. Miller DT, Lee K, Abul-Husn NS, Amendola LM, Brothers K, Chung WK, et al. ACMG SF v3.1 list for 
reporting of secondary findings in clinical exome and genome sequencing: a policy statement of the 
American College of Medical Genetics and Genomics (ACMG). Genet Med. 2022;24(7):1407-1414. 
doi:10.1016/j.gim.2022.04.006. 

25. Miller DT, Lee K, Gordon AS, Amendola LM, Adelman K, Bale SJ, et al. ACMG SF v3.2 list for 
reporting of secondary findings in clinical exome and genome sequencing: a policy statement of the 
American College of Medical Genetics and Genomics (ACMG). Genet Med. 2023;25(8):100821. 
doi:10.1016/j.gim.2023.100821. 

26. Knoppers BM. Framework for responsible sharing of genomic and health-related data. Hugo J. 
2014;8(1):3. doi:10.1186/s11568-014-0003-1. 

27. Rehm HL, Page AJH, Smith L, Adams JB, Alterovitz G, Babb LJ, et al. GA4GH: International policies 
and standards for data sharing across genomic research and healthcare. Cell Genom. 2021;1(2):100029. 
doi:10.1016/j.xgen.2021.100029. 

28. Lawson J, Cabili MN, Kerry G, Boughtwood T, Thorogood A, Alper P, et al. The Data Use Ontology to 
streamline responsible access to human biomedical datasets. Cell Genom. 2021;1(2):100028. 
doi:10.1016/j.xgen.2021.100028. 

29. O’Doherty KC, Shabani M, Dove ES, Bentzen HB, Borry P, Burgess MM, et al. Toward better 
governance of human genomic data. Nat Genet. 2021;53(1):2-8. doi:10.1038/s41588-020-00742-6. 

30. Wilkinson MD, Dumontier M, Aalbersberg IJ, Appleton G, Axton M, Baak A, et al. The FAIR Guiding 
Principles for scientific data management and stewardship. Sci Data. 2016;3:160018. 
doi:10.1038/sdata.2016.18. 

31. Rosenbaum S. Data governance and stewardship: Designing data stewardship entities and advancing data 
access. Health Serv Res. 2010;45(5 Pt 2):1442-1455. doi:10.1111/j.1475-6773.2010.01140.x. 

32. Peng G, Privette JL, Tilmes C, Bristol S, Maycock T, Bates JJ, et al. The State of Assessing Data 
Stewardship Maturity An Overview. Data Sci J. 2018;17:7. doi:10.5334/dsj-2018-007. 

33. National Research Council (US). Ensuring the integrity, accessibility, and stewardship of research data in 
the digital age. Washington (DC): National Academies Press; 2009. doi:10.17226/12615. 

34. National Institutes of Health (NIH). NIH Genomic Data Sharing Policy (NOT-OD-14-124). Bethesda 
(MD): NIH; 2014 [cited 2026 Mar 2]. Available from: https://grants.nih.gov/grants/guide/notice-
files/not-od-14-124.html 

35. Paul-Chima UO, Ugwu CN, Alum EU. Integrated approaches in nutraceutical delivery systems: 
optimizing ADME dynamics for enhanced therapeutic potency and clinical impact. RPS Pharmacy and 
Pharmacology Reports. 2024 Oct;3(4):rqae024. 

36. European Parliament and Council of the European Union. Regulation (EU) 2016/679 (General Data 
Protection Regulation). Off J Eur Union. 2016;L119:1-88. 

37. US Department of Health and Human Services. 45 CFR §164.514 Other requirements relating to uses 
and disclosures of protected health information. Washington (DC): eCFR; [cited 2026 Mar 2]. Available 
from: https://www.ecfr.gov/current/title-45/subtitle-A/subchapter-C/part-164/subpart-E/section-
164.514 

38. Wilson JMG, Jungner G. Principles and practice of screening for disease. Geneva: World Health 
Organization; 1968. (Public Health Papers No. 34). 

39. Guthrie R, Susi A. A simple phenylalanine method for detecting phenylketonuria in large populations of 
newborn infants. Pediatrics. 1963;32:318-343. 

https://grants.nih.gov/grants/guide/notice-files/not-od-14-124.html?utm_source=chatgpt.com
https://grants.nih.gov/grants/guide/notice-files/not-od-14-124.html?utm_source=chatgpt.com
https://www.ecfr.gov/current/title-45/subtitle-A/subchapter-C/part-164/subpart-E/section-164.514?utm_source=chatgpt.com
https://www.ecfr.gov/current/title-45/subtitle-A/subchapter-C/part-164/subpart-E/section-164.514?utm_source=chatgpt.com


8 
 

40. Watson MS, Mann MY, Lloyd-Puryear MA, Rinaldo P, Howell RR; American College of Medical 
Genetics Newborn Screening Expert Group. Newborn Screening: Toward a Uniform Screening Panel 
and System Executive Summary. Pediatrics. 2006;117(Suppl 3):S296-S307. doi:10.1542/peds.2005-2633I. 

41. Watson MS, Lloyd-Puryear MA, Mann MY, Rinaldo P, Howell RR, et al. Newborn screening: toward a 
uniform screening panel and system. Genet Med. 2006;8(Suppl 1):1S-252S. 
doi:10.1097/01.gim.0000223891.82390.ad. 

42. Paul-Chima UO, Nnaemeka UM, Nneoma UC. Could dysbiosis of urban air microbiota be an overlooked 
contributor to pediatric asthma and neurodevelopmental disorders?. Medical Hypotheses. 2025 Sep 
12:111758. 

43. UK National Screening Committee. Criteria for appraising the viability, effectiveness, and appropriateness 
of a screening programme. London: UK Government; 2022 [cited 2026 Mar 2]. Available from: 
https://www.gov.uk/government/publications/evidence-review-criteria-national-screening-
programmes/criteria-for-appraising-the-viability-effectiveness-and-appropriateness-of-a-screening-
programme 

44. Claxton KP, Sculpher MJ. Using value of information analysis to prioritise health research: some lessons 
from recent UK experience. Pharmacoeconomics. 2006;24(11):1055-1068. doi:10.2165/00019053-
200624110-00003. 

45. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods for the economic 
evaluation of health care programmes. 4th ed. Oxford: Oxford University Press; 2015. 

 
 

 

 

CITE AS: Kato Jumba K. (2026). Newborn Screening Expansion Using Whole-Genome 
Sequencing: Benefits, Harms, and Public Health Decision Frameworks, Current Evidence and 
Gaps. RESEARCH INVENTION JOURNAL OF PUBLIC HEALTH AND PHARMACY 5(1): 
1-8. https://doi.org/10.59298/RIJPP/2026/5118 
 

https://www.gov.uk/government/publications/evidence-review-criteria-national-screening-programmes/criteria-for-appraising-the-viability-effectiveness-and-appropriateness-of-a-screening-programme?utm_source=chatgpt.com
https://www.gov.uk/government/publications/evidence-review-criteria-national-screening-programmes/criteria-for-appraising-the-viability-effectiveness-and-appropriateness-of-a-screening-programme?utm_source=chatgpt.com
https://www.gov.uk/government/publications/evidence-review-criteria-national-screening-programmes/criteria-for-appraising-the-viability-effectiveness-and-appropriateness-of-a-screening-programme?utm_source=chatgpt.com
https://doi.org/10.59298/RIJPP/2026/5118

