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The beginning of 
newborn screening

 PKU
- 1961 – pilot studies
- 1963 – Massachusetts 

mandated screening
- 1975 – 43 states had 

passed laws requiring 
screening

Pediatrics 1963;32:338-43
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1950 it was becoming clear that early dietary therapy would prevent the severe retardation which developed in persons with PKU. Lofenalac was approved by the FDA in 1958. Physicians were asked to make every effort to begin the low phenylalanine diet within the first few months of life. 15 month old niece diagnosed with PKU. Bacillus subtilis grown with phenylalanine antagonist, inhibiting growth



Newborn Screening
 State based public health program
 Advantages

- Equity
- Laboratory standards
- Uniform approach (efficiency)
- Responsibility 

• Ensures optimal quality for all newborns
• Urgency 
• Organization – diagnosis and follow-up systems in place



Population based newborn screening: 
some important/unique issues

 Conditions are rare
 Newborn is asymptomatic
 Mandated

- Does not arise from a parent’s request
- Opt-out



Population based newborn screening: 
some important/unique issues

 Screening must be seamlessly followed by
Diagnostic testing
Short term follow-up
Long term follow-up  

 Potential harms of false positive results, 
diagnostic procedures, treatment
 Opportunity costs



Pressures on NBS System

 Advances in technology
 Advances in diagnosis
 Advances in treatment
 Interest groups and advocates
 Changing environment
 Competing needs for public health funds



Newborn screening evolution
 Advancing technology

- Tandem mass spectrometry
- 2003 - Individual state newborn  screening panels 

varied from 3 to 45 conditions
 AAP, ACMG, Health Resources Services 

Administration (HRSA) recommended the 
establishment of a standardized evidence based 
approach to newborn screening and conditions 
included on the screening panel



Advisory Committee on Heritable Disorders in 
Newborns and Children

 Federal Advisory Committee 
- Established by Congress in 2000
- Reauthorized in 2015 (ACHDNC)
- 15 members

• NIH, FDA, CDC
• HRSA, AHRQ

- Organizations
• AAP, AAFP, ACMG, APHL, ASTHO, MOD, SIMD



Routine Uniform Screening 
Panel (RUSP)

 2005 – American College of Medical Genetics 
expert panel recommended screening for 29 core 
conditions with reporting of 25 additional 
secondary conditions

 2005 - SACHDNC recommended the panel to the 
Secretary of Health and Human Services 



CDC: Ten Great Public Health Achievements 
— United States, 2001–2010

 Maternal and Infant Health
- Reduction in neural tube 

defects
• Folic acid

- Expansion of screening of 
newborns for metabolic and 
other heritable disorders

MMWR 2011;60(19):619-23



States screening for the core 
bloodspot conditions in the RUSP

 Results:
- >98% of infants born 

in the US screened
- ~12,500 diagnosed 

with one of the 29 
core conditions

- Overall cost: 
$30/infant

MMWR 2012;61(21):390-393



Conditions Nominated for the RUSP 
since initial panel approved

 Recommended by 
ACHDNC and approved by 
the Secretary
- SCID (2010)
- Critical Congenital Heart 

Disease (2011)
- Pompe (2015)
- MPS 1 (2016)
- ALD (2016)

 Not Approved by ACHDNC
- Pompe (2008)
- Fabry Disease (2008)
- Niemann-Pick Disease (2008)
- Spinal Muscle Atrophy (2008)
- Krabbe Disease (2009, 2010)
- ALD (2010)
- Hemoglobin H Disease (2010)
- 22q11.2 Deletion Syndrome (2012)
- Neonatal Hyperbilirubinemia (2012)



Universal Screening Status of the 34 Core Disorders (April 2017)





ACHDNC: Choosing conditions 
recommended for the RUSP

 Define and develop a standardized and 
transparent approach to 
- condition nomination
- evidence review
- decision-making process

 Involve all stakeholders



ACHDNC: Condition Review Process

SECRETARIAL ACTION

Add or not add the condition to the RUSP

Recommend to the Secretary to add the condition 
to the RUSP

FULL COMMITTEE VOTE

If sufficient evidence - Condition Review 
Workgroup

FULL COMMITTEE VOTE

N&P Workgroup Review

HRSA Review

Nomination Package Submitted

Not sufficient evidence to 
move the condition forward 

to the CRWG.

The condition is not ready 
for inclusion to the RUSP.

9 months for CRWG to review 
and for the AC to vote. 

Secretary may send 
recommendation to the ICC 

for further review.
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So how does a condition make it onto the RUSP.  Bear with me, as this slide has a lot of information.  Before I begin – all of this information can be found on the Committee’s website and I’ll provide that link at the end of the presentation.  Submit a nomination package consisting of a nomination form, letters of support, conflict of interest forms, supporting data and scientific/clinical references to support the responses to the questions in the nomination form.  The nomination form can be found on the AC website. The AC encourages individuals and organizations to form multi-disciplinary teams to submit nominations. Teams should include researchers and/or clinicians with expertise on the condition being nominated, advocacy and/or professional organizations with knowledge of issues relevant to newborn screening, and interested consumers/individuals.  Once submitted, HRSA reviews for completeness.  Are all the references provided, all forms complete, etc.Then the package is given to the Committee’s Nomination and Prioritization Workgroup.  This workgroup is made up of Committee members.  They review the package and compile a summary for DACHDNC consideration. The full Committee decides if sufficient evidence is available, and votes to assign, or not assign, the nominated condition to the external Condition Review Workgroup. Nominators whose conditions are not assigned to the Condition Review Workgroup are provided with feedback.The external Condition Review Workgroup completes a systematic review, provides updates, and presents a final report to the DACHDNC on assigned conditions. The CRWG conducts a systematic review of the scientific evidence, an assessment of net benefits and harms of population screening, and an evaluation of state public health system’s readiness and feasibility to implement comprehensive screening for the condition. The DACHDNC votes to recommend, or not recommend, adding the nominated condition to the RUSP for consideration by the Secretary of Health and Human Services. Nominators whose conditions are not recommended for addition to the RUSP are provided with feedback.The Secretary of Health and Human Services makes the final decision on whether to add, or not add, a recommended condition to the RUSP.As Dr. Bocchini, the Chair of the Committee stated, “The decisions the Committee makes are very complex and require an evaluation of multiple factors. We are an evidence-based Committee.  We must weigh the available evidence to help us determine whether overall the addition of a condition to the RUSP will ultimately be a benefit to not only individual patients and their families but the public as well.”The Committee has a very thoughtful and comprehensive process which requires extensive research and deliberations from various stakeholders including advocates, families, as well as the scientific community to ensure that the final decision is of the highest quality and is supported by the science.  



Assessment of impact
on public health system

 Stakeholder meeting – April, 2014
 Policy approved by AC – May, 2014

- Assessment of readiness and feasibility 
of implementing comprehensive NBS 
from the state public health department 
perspective 

• MPS1 – first condition review with public 
health system impact included



Issues related to systematic review 
for rare conditions

 Paucity or absence of randomized clinical trials
 Limited outcomes data
 Limited data on effectiveness of intervention prior to 

onset of symptoms vs after symptoms develop
 Unpublished data
 Ability to characterize potential benefits and harms
 Ability to adequately study the cost to system
 Ability to determine adequacy of work-force  



Components of Condition Review
 Systematic evidence review
 Decision analysis - model harms and 

benefits
- Estimation of bounds of benefit and harm

 Public health system impact
- Cost analysis being added 



Decision Analysis/Modeling

 A systematic approach to decision making under conditions of 
uncertainty

 A decision analytic model (or decision tree) is used to define a set 
of alternatives and short-and long-term outcomes associated with 
each alternative
- Projects a range of health outcomes under various screening 

assumptions
- Identifies key areas of uncertainty

 Can project estimates of how screening would likely impact public 
health of the overall population
- e.g. estimate impact of newborn screening on prevalence (Prosser et al., 

2012)

Presenter
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A systematic approach to decision making under conditions of uncertaintyHas been applied to clinical and public health problems. Can be used to project estimates of how screening would likely impact public health of the overall populationestimated impact of newborn screening on population-level prevalence have been published by CRW members (Prosser et al., 2012), A decision analytic model (or decision tree) is used to define a set of alternatives and short-and long-term outcomes associated with each alternative.A projected range of health outcomes under various screening assumptions as well as to identify key areas of uncertainty.





Public Health Impact: Feasibility and 
Readiness

 Technical and Clinical Feasibility
- Established screening test
- Clear approach to diagnostic confirmation
- Accepted treatment
- Plan for long-term follow-up

 Readiness
- Availability of resources for screening, diagnostic 

confirmation, long-term follow-up and treatment
- Authorization for screening

Kemper, SACHDNC Webinar Meeting, Jan 31, 2013



Assessment of public health impact: 
APHL role

 Development of a factsheet related to the 
nominated condition

 Webinar to educate state programs
 Survey to 53 US states and territories

- Identify barriers and facilitators
- Evaluate opportunity costs

 Interviews with NBS programs currently 
screening or planning to screen



Cost Assessment
 Determine validated screening procedures for high-

throughput screening for the target condition
 Identify states which have considered 

expansion/conducted initial cost estimates 
 Complete the NBS Cost Estimation for Expansion 

Instrument
 Summarize Cost Estimate Information 
 Incorporate summaries of cost assessment into 

Condition Review Report
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Cost Analysis and Condition Review WorkgroupsDevelopment of the cost assessment methods was led by chair and project leader of the Condition Review Workgroup, guided by two Workgroups: the Cost Analysis Workgroup, assembled specifically for this task, and the established Condition Review Workgroup, which conducts the evidence-based reviews on nominated conditions when requested by the ACHDNC. As currently planned, the Condition Review Workgroup will incorporate the cost assessment as part of its charge to review the evidence on net benefits from expanding newborn screening. …Cost Assessment PurposeTo inform ACHDNC decision-making. The primary purpose of the cost assessment of expanding newborn screening is to inform the ACHDNC’s evaluation of a nominated condition for addition to the RUSP. Specifically, the cost assessment is to be part of the ACHDNC’s review of the public health impact of expanding newborn screening.  Within the context of the public health system, the focus is on the capacity, or feasibility and readiness of state newborn screening programs to add the condition to their screening panel. Completed condition reviews with assessments of public health system impact have consistently identified funding as an important consideration for readiness to expand screening. To inform state newborn screening programs. As part of the public health system impact review, a secondary purpose of the cost assessments of expanding newborn screening is to inform state newborn screening programs that may be considering adoption a new condition. Assessment of the public health system impact of adding a new condition aims to inform the ACHDNC, and also provide preliminary information to states about screening for the target condition. These reviews include Screening Implementation Fact Sheets and related webinars to begin educating state public health programs about relevant evidence from the evidence reviews about screening implementation. …The major steps of the Cost Assessment to expand newborn screening are described below, and outlined in the following table.  Determine validated screening procedures for high-throughput screening for the target condition. Similar to the state cost estimating procedures, a clear understanding of screening implementation, equipment needed, and algorithm are needed at the outset. Information about this process will be gathered from the Nomination package, key screening evidence or reports, and through interviews with individuals involved with pilot or population-based screening. These interviews are targeted for the first 3 months of the condition review, as a key element that informs all parts of the condition review. Additional questions will be probed during these interviews about start-up and planning, to understand the resourcing needs. Follow up interviews or emails will be scheduled with pilot/state program contacts as needed to further clarify start up planning from a fiscal impact perspective. Identify states which have considered expansion/conducted initial cost estimates. To identify states which may have considered or developed cost estimates to expand screening, two additional response options (Ø) will be added to the Public Health Impact Survey, Question 1. If respondents reply yes to any of the first five options, they skip the remainder of the survey (which is aimed at other questions about readiness to screen), and are contacted by APHL for in-depth follow up interviews. Public Health System Impact Survey, Question 1, with added response options: Within the last 3 years, has your NBS program [Check all that apply]Included <condition> as part of the routine NBS panel (end survey)Included <condition> as any type of pilot evaluation (end survey)Received a mandate to screen for <condition> (end survey)Developed cost estimates or budget analysis for <condition> (end survey)Had preliminary cost discussions for <condition> (go to question 2)None of the above (go to question 2) It is possible that additional states are identified for in-depth follow up. However, by incorporating the state/pilot program cost assessments into this flow of the Public Health System Impact assessment, the addition of this component will be most efficiently integrated into the existing workflow of the review process.   Complete the NBS Cost Estimation for Expansion InstrumentIn this step, states identified as having conducted cost estimates for expansion will be interviewed to collect their cost estimates for the major cost categories identified. Interviews will also gather cost assumptions, and other contextual information important to understanding the figures. These procedures includes those activities described in previous sections, which were pretested with in developing the NBS Cost Estimation Instrument.  Summarize Cost Estimate Information. In this step, information will be synthesized and summarized, with cross-check by an independent reviewer, in preparation to present the information in the report. Information that may identify a state will be removed as much as possible. Total start-up year cost estimates and costs to screen-per-newborn will be calculated for each state or program. Cost assumptions (e.g., state population size, purchase vs. rental agreements) and contextual information (e.g., budget appropriations situation, decisions that influenced cost estimation inputs or choices, externally funded pilot vs. state-funded) will accompany each estimate. Incorporate summaries of cost assessment (6 and 7) into Condition Review Report (PHSI section, summary). Summaries will be further incorporated in the condition review report, within the public health system impact section. Presentation of costs and resourcing for start-up will be discussed in context with other survey findings related to fiscal considerations, state capacity, and states’ readiness to screen. 





Public Health Challenges with 
Recent AC Decisions

 Point of Care Testing - CCHD
 Addition of disorders with early and later 

onset variants 
 Readiness 

- Legislative authority
- Finances
- New technology 
- Infrastructure



Key Points
 Responsibilities of policy makers

- Understand the limitations of the evidence
- Be aware of issues facing programs

• Understand barriers
- Develop policies which 

• Are based on current evidence
• Ensure safe and appropriate growth of programs



Key Points
Collaborative efforts between parent advocates, 
advocacy groups, professional organizations, 
investigators, federal advisory committees and 
state public health programs are needed to 
successfully improve the health of newborns 
and children through newborn screening.

R. Rodney Howell, MD
Founding Chairman, 
SACHDNC, 2005-2012
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