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Piloting DMD NBS is a Priority

• Interest in screening all babies for Duchenne Muscular Dystrophy 
(DMD) has increased because of new therapies and management 
strategies

• Newborn screening (NBS) for DMD has not been nominated to 
the Advisory Committee on Heritable Disorders in Newborns and 
Children (ACHDNC) 

• We undertook a consortia approach to developing the data 
required for nomination to the ACHDNC Recommended Uniform 
Screening Panel (RUSP)
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Rapid advancements in therapies for Duchenne Muscular Dystrophy (DMD) have made the diagnosis of DMD within the newborn period a priority for the Duchenne community.  Newborn screening (NBS) for DMD would provide the opportunity to begin treatment prior to the onset of observable clinical disease, and experts believe that earlier treatment improves health outcomes.  Comprehensive pilots of NBS for DMD are needed to generate an evidence base that details the value of screening for DMD in the neonatal period.  The Duchenne Newborn Screening Consortium (DMDNBSC) creates a unique partnership across all stakeholder groups to conduct a prospective pilot while creating a roadmap for future efforts.



Consortia Approach

• Capitalizes on each member’s expertise
• Distributes effort across the many 

stakeholders in NBS
• Reflects the multi-faceted NBS system in 

the United States
• Leverages the increased focus on drug 

development for rare disease by the 
pharmaceutical industry 

• Pilots emerging technological and clinical 
practices

Please visit Poster #106 – The Duchenne Newborn Screening Consortium: 
Accelerating the Path to Nationwide Screening:  Lloyd-Puryear et al.
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The consortia approach is required because NBS in the United States is a multi-faceted program of prenatal education, physiological and molecular screening shortly after birth, diagnosis of screen positive cases, and referral for clinical care and treatment, and the involvement of stakeholders across each of these areas is critical to establishing the evidence base for national screening. 
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NBS pilots typically take place in state NBS programs because the laboratory based screening component is a public health effort housed at state-based NBS programs.  However the diagnosis and care of affected newborns takes place within the clinical environment, so the involvement of clinical care teams is essential to creating the clinical decision support tools that will ensure early treatment after neonatal diagnosis. 



RUSP Review Informs Pilot Design

• Expansion of RUSP 
Begins with Nomination

• Evidence Review
• Screening Technology
• Diagnosis
• Treatment
• Health Outcome in 

Conditions Identified 
Through NBS

• Population Based Pilot

SCID

9/07

1/10

Pompe

10/07; 
2/12

5/13

Niemann-
Pick

12/07

Not 
Approved

Fabry

12/07

Not 
Approved

SMA

6/08; 
8/16

2/18

Hemoglobin 
H

4/09

Not 
Approved

Hyperbilirubinemia

7/09

Not 
Approved

CCHD

10/09

9/10

22q11 Deletion

01/11

Not 
Approved

MPSI

2/12

2/15

X-ALD

8/12

5/15

GAMT

5/15

Not 
Approved

Net 
Benefit

Feasibility

Readiness
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A federal committee reviews evidence from the NBS pilots and makes recommendations on whether DMD would benefit from nationwide NBS, and although NBS programs are operated at the state level, most adopt the Recommended Uniform Screening Panel (RUSP). This committee established a system of nomination and evidence review to evaluate the magnitude and certainty of the net benefit to screening, and assess the states’ capability to conduct the screening.   



New NBSTRN Tool

• Supports the analytical and 
clinical validation of new 
technologies

• Tracks emerging findings from 
pilots 

• Includes ACHDNC Portal to 
inform Evidence Review Group

• Hosts the DMDNBS Cloud
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With a decade of experience developing and implementing IT tools that have been used in 26 groundbreaking research projects, we have experienced the “changes” first hand. From a ten-year effort to collect, analyze and disseminate health information on individuals with one of 42 RUSP conditions in 30 clinical sites located in 22 states, multi-state pilots of 4 conditions collectively screening over 1.2 M births, use of genome sequencing in four cohorts of newborns including neonatal intensive care unit and healthy, studies expanding the diagnostic window of NBS both beyond and before the neonatal period, and efforts to consolidate disparate patient registries into a single data dictionary that supports pilots, we have learned a great deal. in 2010 following the ACHDNC recommendation to add SCID to the RUSP and instruction to NICHD to conduct a NBS pilot in high-throughput states, NBSTRN assumed a key role in coordinating NBS pilots. The 8-month SCID NBS pilot remains a model of cooperation across stakeholder groups, many new to NBS (e.g. immunologist, stem cell transplant experts). NBSTRN developed a SCID module for R4S, created case definitions for the emerging clinical findings that resulted in a CLSI document and incorporation into nationwide data collection with NewSTEPs, and developed a LPDR SCID moduleharmonized with PIDTC and USIDNET to support longitudinal outcomes studies. NBSTRN continued to support NBS pilots in 2014 when NICHD began pilots of Pompe Disease in 3 states followed by the creation of a pool of high throughput NBS laboratories in 2015 with the capacity to screen up to 80,000 births or 18 months to facilitate the rapid development of protocols and initiation of NBS pilots to conduct analytical and clinical validation studies. To support this effort, NBSTRN organized a monthly call for the pilot states but open to all stakeholders, and we utilized this opportunity to educate and train pilot states on the use of a refined version of R4S called the Collaborative Laboratory Integrative Reports (CLIR). We also created a LPDR Pilot module to collect data from NBS pilot states on a monthly basis. NBSTRN recognized that the current system of conducting one or two concurrent state-based pilots or one or two evidence reviews per year is inadequate to meet the current and growing pipeline of conditions/tests needing large population-based pilot studies. 



DMD CIG 
Guides 
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Laboratory 
& Clinical 
Protocols

DMD 
Steering 

Committee
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To be successful, the DMDNBSC pilot must address the key components of this evidence review.  The DMDNBSC created expert workgroups to address each of the components of NBS reviews including analytical and clinical validity of the screening and diagnostic technologies.  The pilot will incorporate multivariate pattern recognition software, CLIR (Collaborative Laboratory Integrated Reports), to reduce false positives and improve the performance of screening using creatine kinase, creatine and creatinine as a biomarkers of muscle damage. Reduction of false positives will be key since screen positive cases will undergo targeted sequencing of the dystrophin gene to determine the appropriate therapy.  



NBSTRN Information Technology

NICHD 
Contract

Project 
Officers

ISSO

Authority 
to Operate

FISMA 
Moderate
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In addition to creating a network of experts, the NBSTRN implemented a suite of information technology (IT) tools and online resources to support these activities housed in a secure FISMA compliant IT environment that is approved and reviewed quarterly by the NIH CIO. The tools and online resources have been designed to leverage best practices in bioinformatics, healthcare, and research IT including proper security for all sensitive data, protection of human subjects data, authorization policies, and authentication procedures, while utilizing, where possible, existing software and hardware solutions, and developing novel informatics approaches as needed to support researchers. A key consideration in the development of IT tools and online resources has been compatibility with databases and tools across NIH. The development of IT solutions that support the collection,�aggregation, utilization, sharing and dissemination of materials and information for NBS research is a key deliverable for NBSTRN. Our efforts to engage and survey the NBS research community in the first five year contract from 2008 to 2013 enabled us to identify IT approaches which were already in use by the community and to strategically modify and integrate these tools to support the efforts of NBS researchers. We maintain an open- source code and documentation code repository on GitHub. As contractors to NICHD, ACMG develops, implements, and maintains a collective IT environment that complies with applicable federal regulations (e.g.FISMA, HIPAA, Section 508). All equipment and software has been reviewed by NICHD to ensure alignment and interoperability with NIH-IT systems. The Federal Information Security Management Act (FISMA) focuses on protecting sensitive data within government systems, and NIST developed the Risk Management Framework that defines security standards and provides guidance for the creation of a security program. ACMG has implemented security controls to ensure that NBSTRN can fulfill its mission while staying cost-effective. However, technology is constantly changing which means that all organizations must deploy continuous monitoring, document change and processes, and assess effectiveness in a program overseen by the Designated Accrediting Authority. While the IT solutions can all be accessed via the NBSTRN web site (www.nbstrn.org), NBSTRN currently operates three IT environments and maintains three Authorizations to Operate (ATOs): (1) FISMA Moderate at ACMG Informatics Infrastructure (ACMG-II); (2) FISMA Low at 5AM Amazon Cloud; and (3) FISMA Moderate at Cincinnati Children’s Hospital Medical Center (CCHMC). Maintenance of these ATOs includes completion of the appropriate Security Authorization (SA) checklist, quarterly and yearly reporting, and audits and audit reports. To reduce costs and increase security and control effectiveness in the first months of the contract renewal we will review the information security requirements for the project as a whole and explore several strategies and review our findings with the CO and COR. We plan to consider a range of solutions including: (1) migrate all solutions to the ACMG infrastructure in a FISMA Moderate environment; (2) migrate all solutions to the ACMG infrastructure and create both FISMA Low and Moderate environments that may facilitate execution of SOW 3.4 (l); or (3) maintain current environments but work to reduce costs and staff time. Three environments require submission of 135 reports versus 45 reports with a single environment over the 5-year contract period. Both ACMG and CCHMC maintain research protocols for all aspects of the LPDR approved by, respectively, Genetic Alliance and CCHMC IRBs.(SeeAttachment Information Technology Solutions, Security and Compliance)



Special Acknowledgement to the DMD NBS Consortium
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