Frequently Asked Questions on NBS for MLD

Q1: How accurate is newborn screening for MLD?
A1: Using a validated three-tier algorithm comprising sulfatide quantification, ARSA enzyme analysis, and ARSA gene sequencing no false-positive cases were reported in a cohort of over 359,282 newborns. Every infant identified (n=9) as screen-positive was subsequently confirmed to have MLD. The approach reliably distinguishes affected individuals from carriers and pseudodeficient individuals14 as well as biochemically mimicking disorders, underscoring its screening precision. Although the sensitivity cannot be assessed in a prospective screening setting, data from multiple retrospective and prospective pilots (Germany, Italy) have all reported 100% detection of known MLD DBS samples.13-15,17,32  Robust quality control protocols and standardized methods​ are published to ensure consistency across screening labs.15,21 

Q2: How are uncertain genetic results handled in MLD screening?
A2: The structured three-tier screening strategy minimizes diagnostic ambiguity. ARSA variants of uncertain significance (VUS) are rare due to the available functional validation using biochemical data (sulfatide levels and ARSA activity in leukocytes). Based on current databases and registries most of clinically relevant ARSA variants detected in MLD patients with European ethnic background are reported in literature. In the rare instance of a novel ARSA variant, elevated sulfatides in urine and low enzyme activity in leukocytes provide strong functional evidence to reclassify VUS into likely pathogenic/pathogenic or likely benign/benign categories. Besides, several easily accessible in vitro and complementary in silico models are established to complement routine assay and prove pathogenicity of novel variants.24,33 To date, no screen-positive infant has remained genetically uncertain, and all screen-positive cases were confirmed as true MLD diagnoses. 

Q3: Could screen-positive results reflect non-MLD disorders or benign MLD forms?
A3: No. All screen-positive infants in the pilot exhibited persistent biochemical abnormalities and ARSA genotypes consistent with MLD. Due to the specificity of the biochemical first- and second-tier assays, functionally benign ARSA genotypes i.e., those not associated with disease causing enzyme deficiency, are not expected to be identified as screen-positive. Within the spectrum of MLD, although the age of onset may vary, there are no non-MLD- phenotypes; all affected individuals inevitably experience progressive neurological deterioration leading to premature death. ARSA pseudodeficiency does not lead to elevated sulfatides and will thus not be flagged in the first tier as shown by Wu and colleagues.14 Carriers will be excluded in the third tier based on genetic testing. Potential biochemical mimics, such as saposin B or multiple sulfatase deficiencies, were not observed in this case series, however, carriers were identified.16,32 
Importantly, the inclusion of ARSA, PSAP and SUMF1 gene sequencing in the panel enables differentiation from these mimicking disorders, so that these patients are currently excluded from recalls due to the absence of effective therapeutic options. 

Q4: Why is genetic testing a necessary third tier in MLD screening?
A4: Genetic testing is essential to distinguish true positives from mimicking disorders and carriers, who may exhibit biochemical abnormalities in the first and second tiers. The inclusion of ARSA sequencing detects clinically relevant ARSA variants, ensuring accurate diagnosis and avoiding unnecessary recalls. Another pilot studies using only biochemical testing has demonstrated higher recall rates and reduced specificity,17 reinforcing the necessity of an integrated third tier. Furthermore, mimicking conditions such as saposin B deficiency and multiple sulfatase deficiency can and ethically should be excluded from recall procedures in the context of NBS, because no effective treatments currently exist for these disorders.20

Q5: Can we predict the disease onset for all presymptomatic newborns with MLD?
A5: In all of the nine newborns identified in our pilot programs, the underlying ARSA genotype provided reliable guidance on the likely age of disease onset. This is not unexpected, given that most ARSA gene variants are well-characterized and strongly associated with specific clinical subtypes. In addition, residual ARSA enzyme activity in leukocytes serves as biochemical indicator for very early-onset forms of the disease.24 Applying the consensus criteria on our retrospective cohort of over 200 well characterized MLD cases, the consensus was applicable to 70% of cases and the prediction was correct in >90% of cases (unpublished data). 
The challenge, however, remains in particular to predict late-onset and uncertain subtypes. Therefore, for the small subset of newborns with uncertain or novel genotypes, the European consensus on clinical monitoring is in place to guide surveillance and ensure timely intervention if needed.20  As research progresses, including efforts to refine genotype-phenotype models and expand biomarker use, the ability to predict disease onset with even greater accuracy is expected to improve. 

Q6: How are infants with predicted late-onset MLD managed?
A6: Infants identified with genotypes linked to late-onset forms are enrolled in structured surveillance programs according to the European consensus recommendations.20 These include periodic clinical assessments, developmental evaluations, and biomarker monitoring. This conservative management approach is informed by consensus recommendations and balances early identification with proportional intervention. Families are supported by multidisciplinary teams, and treatment (e.g., HSCT) is initiated promptly upon first onset of symptoms. To date, families have responded positively to this anticipatory care model. We also acknowledge the uncertainty surrounding the optimal timing of intervention for late-onset MLD. As discussed above, care for these individuals and their families must be further improved through more structured surveillance, better-supported clinical decision-making, and enhanced psychosocial support.

Q7: Is it ethically justified to screen all newborns for MLD?
A7: Yes. Given that we now have effective presymptomatic treatment options for early (HSPC-GT) and late onset (HSCT) that can alter the otherwise progressive disease course of MLD, it is ethically compelling to identify affected infants as early as possible​. Recent long-term follow-up data continue to underscore that the earlier the intervention the better the outcome.29 Also for late onset MLD, data reveal an improved outcome if HSCT is performed in the presymptomatic disease stage.34  
Hence NBS for MLD satisfies the established ethical and public health principles for NBS, as outlined by Wilson and Jungner35. MLD is a severe, progressive, and ultimately fatal neurodegenerative disorder if left untreated. 
Failure to implement screening would result in continued diagnoses only after the onset of irreversible neurological damage, except cases with a positive family history, thereby depriving index cases of the opportunity to pursue effective early treatment.11 Early detection also mitigates the prolonged uncertainty and psychological distress associated with delayed diagnosis, enabling timely, informed clinical and reproductive decision-making. Furthermore, screening promotes equity in healthcare by ensuring that all newborns, not only those with a known family history or incidental early diagnosis, have the opportunity to benefit from life-saving interventions.11,36 

Q8: Is newborn screening for MLD cost-effective and sustainable?
A8: Emerging health economic analyses indicate that adding MLD to NBS is cost-effective. A UK study showed that NBS for MLD provides a favorable cost per quality-adjusted life year (QALY) gained, well within typical thresholds for healthcare interventions.37-39 ​While HSPC-GT has a high upfront cost, it has been found cost-effective in both the UK and US settings, especially when given presymptomatically. This is because treating early prevents the enormous lifetime costs of unmanaged MLD which include intensive medical care, disability support, and lost productivity. In the long term, preventing even a few cases of severe MLD through NBS can save healthcare systems millions of Euros in downstream expenses.40 As more regions implement MLD screening worldwide, economies of scale and shared best practices will further improve cost-efficiency. 

Q9: Are we ready to implement MLD screening nationally in terms of infrastructure and expertise?
A9: Absolutely. The pilot programs have effectively paved the way – the laboratory protocol for MLD screening has been optimized and published as  consensus SOPs and several countries including Norway, the US and Sweden have already established national testing. This means any national program can adopt a turn-key approach: the MS/MS assay reagents and methods are available, and training can be obtained from experienced centers. On the clinical side, treatment centers for MLD (HSPC-GT/HSCT) are operational, and recommendations for confirmatory testing, follow-up, and treatment have been developed by expert consortia​.20 The German-Austrian pilot demonstrated that coordination between the screening lab and a specialized treatment center can be seamless and rapid​. We have built referral networks, case management protocols, and educational materials for clinicians and families – all of which can be scaled up to a national level. Importantly, international collaborations (MLDi) are in place to support new programs with technical and clinical expertise.​ The remaining step is administrative: securing approval and funding to formally include MLD in the national screening panel. Once that is in place, implementation can proceed quickly with the pilot experience serving as a detailed roadmap.

