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Screening Across the Life CourseScreening Across the Life Course

Newborn Screeningg

Diagnostic

Preconceptual

PresymptomaticPresymptomatic

Predispositional

Newborn ScreeningNewborn Screening

Comprehensive System
Screening 
Di iDiagnosis
Long-Term Follow-Up

All of the conditions are chronic and require 
medical care and other related services 
throughout the affected individual’s lifetime
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Newborn ScreeningNewborn Screening

Newborn screening is 
f th ti ’ tone of the nation’s most 

successful public health 
programs.
Newborn screening 
programs test babies for 
disorders that are oftendisorders that are often 
not apparent at birth. 

What to Screen For?What to Screen For?

Principles of population screening Principles of population screening 
Incidence of conditionIncidence of condition
S i t tS i t tScreening testScreening test
Treatment Treatment 
CostCost

Newborn screeningNewborn screening
IncidenceIncidence
S i t t i b i dS i t t i b i dScreening test in newborn periodScreening test in newborn period
Treatment and/or benefitTreatment and/or benefit
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Evolving StandardEvolving Standard

From 1960 to 2005 the number of conditions 
screened varied from state to state
Th A i C ll f M di l G tiThe American College of Medical Genetics 
(ACMG) recommended a uniform panel of 
29core conditions and 28 secondary conditions
Federal Advisory Committee created 
nomination and evidence review process to add 
new conditions to the panelnew conditions  to the panel
Currently 30 core conditions and 29 secondary

http://www.hrsa.gov/heritabledisorderscommittee/sachdnc.pdf
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Nomination and Review ProcessNomination and Review Process

Evidence Based ExpansionEvidence Based Expansion

“Woe to the child which kissed on the forehead tastes salty.  
He is bewitched and will soon die.”

Northern European Folklore



NBSTRN 8/29/2011

6

Long-Term Follow-Up of Newborn 
Screening Patients

Long-Term Follow-Up of Newborn 
Screening Patients

Selected Milestones
HRSA Regional Collaboratives and NCC (2004)
R d d U if S i P l (2005)Recommended Uniform Screening Panel (2005)
Public Law 110-204 Newborn Screening Saves Lives Act (2007)
SACHDNC Statement on LTFU (2008)
NICHD NBSTRN (2008)
NICHD Hunter Kelly Newborn Screening Research Program (2009)
HRSA NCC Long-Term Follow-Up Data Collection Workgroup (2008)
CDC Surveillance Project (2008 2011)CDC Surveillance Project (2008 – 2011)
Joint Workgroup – HRSA NCC LTFU and NICHD NBSTRN Clinical 
Centers Workgroup (2009)
SACHDNC Statement on LTFU (2011)

Newborn Screening Translational Research Network 11

SACHDNC Statements on LTFUSACHDNC Statements on LTFU

Key Features
Assurance and provision of quality chronic disease 
managementmanagement
Condition-specific treatment
Age-appropriate preventive care throughout the 
lifespan of affected individuals

Components
Care coordination through a medical homeCare coordination through a medical home
Evidence-based treatment
Continuous quality improvement
New Knowledge discovery

Newborn Screening Translational Research Network 12
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Hunter Kelly Newborn Screening Hunter Kelly Newborn Screening 
Research ProgramResearch Program

Hunter Kelly Newborn Screening Hunter Kelly Newborn Screening 
Research ProgramResearch Program

Identifying, developing, and testing the 
most promising new screening 

technologies, in order to improve already 
existing screening tests, increase the 

Experimental treatments and disease 
management strategies for additional 

newborn conditions, and other genetic, 
metabolic, hormonal and or functional 

specificity of newborn screening, and 
expand the number of conditions for which 

screening tests are available

conditions that can be detected through 
newborn screening for which treatment is 

not yet available.

Public Law 110-204
Newborn Screening 
Saves Lives Act of 

2007

NBSTRN/NCC-RC Joint Workgroup 13

Work in consultation with the appropriate 
State departments of health, and focus 
research on screening technology not 
currently performed in the States and 

conditions on the uniform screening panel

Other activities that would improve 
newborn screening, as identified by the 

Director.

Health OutcomesHealth OutcomesHealth OutcomesHealth Outcomes

• Demographics
• SES
• Family History
• Prenatal History od

• Monitoring 
Labs

• Diet
• Therapies od

• Monitoring Labs
• Diet
• Therapies
• Emergency 

In
ta

ke

y
• Neonatal History
• Birth Measurements
• Newborn Screening
• Hearing Screening
• Diagnostic Testing

C
hi

ld
ho

o Therapies
• Emergency 

Management
• Developmental 

Screening
• Imaging 

Studies
• Intercurrent 

Complications

A
du

lth
o g y

Management
• Imaging Studies
• Intercurrent 

Complications

NBSTRN/NCC-RC Joint Workgroup 14

• Create a uniform dataset for 
all conditions “80%”

• Create condition-specific 
datasets
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NBS StakeholdersNBS StakeholdersNBS StakeholdersNBS Stakeholders

• Pediatricians
• Family 

Physicians
• Metabolic 

Dieticians

• Pediatricians
• Family 

Physicians
• Metabolic 

Dieticians

• Screening Laboratories
• Follow-Up Programs
• IT Teams
• EDHI Teams

• Screening Laboratories
• Follow-Up Programs
• IT Teams
• EDHI Teams Dieticians

• Subspecialty 
Physicians

• Birthing Hospital
• Diagnostic 

Laboratories
• Care Coordinators

Dieticians
• Subspecialty 

Physicians
• Birthing Hospital
• Diagnostic 

Laboratories
• Care Coordinators

EDHI TeamsEDHI Teams

State Public 
Health 

Departments
Medical 

Providers

ResearchersConsumers

15

• Academic Centers
• Clinical Centers
• Federal Agencies
• Professional 

Societies
• Rare Disorders 

Network

• Academic Centers
• Clinical Centers
• Federal Agencies
• Professional 

Societies
• Rare Disorders 

Network

• Patient
• Family
• Caregivers
• Community
• Advocacy Organizations

• Patient
• Family
• Caregivers
• Community
• Advocacy Organizations

Introduction of Long-Term Follow-Up 
Data Sets

Introduction of Long-Term Follow-Up 
Data Sets

Joint effort 
NCC/RC Long-Term Follow-Up Workgroup 

Heartland J lie Miller and Stephen Kaler• Heartland  - Julie Miller and Stephen Kaler
NBSTRN Clinical Centers Workgroup

Objective
Develop minimum data set with accompanying informatics 
tools to

• Enhance health services delivery

16

• Empower research
• Facilitate surveillance

Scope
Conditions in current recommended newborn screening panel
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MethodologyMethodologyMethodologyMethodology

Literature and Key Effort Review
Stakeholder Engagement
Expert workgroupsExpert workgroups

Hemoglobinopathies
Endocrinopathies
Metabolic Disorders
CF
Hearing Loss
SCIDSCID
LSD

Standardization and Coding

17

Defining a Uniform Data SetDefining a Uniform Data SetDefining a Uniform Data SetDefining a Uniform Data Set

In
ta

ke

• Demographics
• SES
• Family History
• Prenatal History
• Neonatal History
• Birth Measurements
• Newborn Screening
• Hearing Screening
• Diagnostic Testing

C
hi

ld
ho

od

• Monitoring Labs
• Diet
• Therapies
• Emergency 

Management
• Developmental 

Screening
• Imaging Studies
• Intercurrent 

Complications Ad
ul

th
oo

d

• Monitoring Labs
• Diet
• Therapies
• Emergency 

Management
• Imaging Studies
• Intercurrent 

Complications

18

C A
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Locations of Information ExchangeLocations of Information Exchange

Prenatal 
and Birth Screening Short-Term 

Follow-up
Long-Term 
Follow-up

Prenatal 
Care

Public 
Health 

Laboratory

Public Health 
Laboratory

Reference 
Laboratory

Public Health 
Follow-up

Medical 
Home

Basic, Translational and Clinical Research

Newborn Screening Translational Research Network 19

Birthing 
Facility

Birthing 
Facility

(Hearing)

y

Public Health 
Follow-up

Specialist

Primary Care 
Provider

Data SetsData Sets

Clinical Data Set

Public 
Health/Sruveillance 

Data Set
Research Data Set
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Data SetsData Sets

Demographics
SES

Measurements

Genotype
Imaging Studies

Laboratory Studies

Diagnosis
Treatment

Development

Next StepsNext StepsNext StepsNext Steps

Finish data sets
Review with Effective Follow-Up Workgroup
Transfer to National Library of Medicine (NLM)
Stakeholder buy-in
Data dictionary & standardized language
Develop data collection tool
Summarize communicate and disseminateSummarize, communicate and disseminate
Pilot

N
22
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Emerging EffortsEmerging Efforts

PIDTC Data Set
HRSA Categorical 
M d l

Information Source LTFU Data Set Question/HRSA Topic 
Area/NYMAC Clinical Note

HRSA Categorical designation 
diagnosis Elevated C8 with C6<C8>C10 

HRSA Categorical designation 
diagnosis Two disease-causing mutations

Models
NYMAC Diagnosis 
Guide
Industry Registries
Disease Group 

HRSA Categorical designation 
diagnosis Elevated C8:C10

NYMAC_Abnormal Newborn Elevated C8; Lesser elevation of C6 and C10, 
C10:1; Mutation detection in some states

NYMAC_Initial Diagnostics Acylcarnitine profile and urine acylglycines
NYMAC_Additional Tests Blood glucose 
NYMAC_Additional Tests 2 Plasma carnitine, total and free
NYMAC_Additional Tests 3 Urine organic acids

NYMAC_Diagnostic 
Confirmation

Typical pattern of acylcarnitines is diagnostic -
C6<C8>C10; elevated urine hexanoglycine and 
suberylglycine; mutation analysis in absence of 
typical metabolite pattern is required

NYMAC_MIM # 201450
NYMAC_SNOMED Code 128596003
NYMAC_ICD-10-CM Code E71.311
NYMAC Newborn LOINC 53175-6;45211-0 45197-1 45198-9

Registries
NORD Patient 
Registry

Newborn Screening Translational Research Network 23

NYMAC_Newborn LOINC 53175 6;45211 0, 45197 1,45198 9

NYMAC_Enzyme Commission # 607008/1.3.99.3

LTFU Data Set Diagnostic  Aclycarnitine Profile
LTFU Data Set Diagnostic  Organic Acids
LTFU Data Set Diagnostic  Acylcarnitine
LTFU Data Set Diagnostic  Carnitine
LTFU Data Set Diagnostic  Fatty acid oxidation probe assay
LTFU Data Set Diagnostic  Western Blot
LTFU Data Set Diagnostic  Fatty acid prorile

LTFU Data Set Diagnostic  C16OH, C16:1-OH,C18-OH, C18:1-
OH,C16OH/C16 

Public Health Focus - Data 
Categories Identified

Public Health Focus - Data 
Categories Identified

Subjective Summary – Well or Not
Continuity of Care
Patient Tracking 
Physical/Growth Parameters 
Access/Barriers to Care
Services
Health Status
Review of Systems 
Disorder Related Interventions
D l t l A tDevelopmental Assessment
Subjective Summary – Well or Not
Data Quality 
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Identified QuestionsIdentified Questions

Are we preventing or reducing morbidity/mortality 
without additional harm?without additional harm? 
Is there universal access to the program?
Are we doing this in the most effective way? 
Are we doing this in the most cost effective way?
Is the disorder on newborn panel? 
What percent of children with disorders remain in p
care between the ages of one and five years old?
What percent become lost to follow-up?
What percent of parents refuse treatment?

QuestionsQuestions

What percent died due to problems associated with 
the disorder? 
What percent were determined not to need ongoing 
treatment? 
What percent of children (combined or by specific 
type of disease) had age appropriate developmental 
status with respect to speech, physical 
development, mental/cognitive development, gross 

t d fi t d l t?motor and fine motor development? 
What percent of children were severely delayed 
with respect to any of the developmental measures 
and what year of life did the delays become 
apparent? 
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QuestionsQuestions

What percent of patients experienced symptoms associated What percent of patients experienced symptoms associated 
with their disorder and at what age did the symptoms with their disorder and at what age did the symptoms 
become apparent?become apparent?become apparent? become apparent? 
In any given year, what percent of children experienced the In any given year, what percent of children experienced the 
loss of skills they had previously acquired? loss of skills they had previously acquired? 
What percent of children had no hospitalizations or What percent of children had no hospitalizations or 
emergency room visits in the previous year of life? emergency room visits in the previous year of life? 
What disorders are associated with the greatest number of What disorders are associated with the greatest number of 
hospitalizations and emergency room visits due to disorderhospitalizations and emergency room visits due to disorder--
related complications?related complications?related complications? related complications? 
What disorders are associated with the highest utilization of What disorders are associated with the highest utilization of 
metabolic center visits? metabolic center visits? 
What What percent of children are receiving a multidisciplinary of children are receiving a multidisciplinary 
team of services, including nutritional counseling, health team of services, including nutritional counseling, health 
education and social services counseling? education and social services counseling? 

Next StepsNext Steps

Survey meeting attendees to match public 
health data categories with LTFU data set 
elementselements
Generate public health data set
Disseminate public health data set
Finalize public health data set
Pilot
Develop assessment measures
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Data Capture Tool DevelopmentData Capture Tool Development

Newborn Screening Translational Research Network 29

Year 1 ProgressYear 1 Progress

8-5-11 to 10-31-11
Establish stakeholder relationships

NBSTRN NCC (Brower)
IBEMC (Berry Hiner Bentley Cameron)

✓

IBEMC (Berry, Hiner, Bentley, Cameron)
Colorado (Thomas, Turtle)
NLM (Zuckerman, Goodwin)
HRSA (Therrell)

Gather requirements (IBEMC, Colorado)
Mock disease eCRF (MCAD)
Common data element (CDE) standards (Brower, NLM)

Establish standards

✓

✓

✓

Newborn Screening Translational Research Network 30

Validate standards
Create/obtain CDE data dictionary definitions
Implement dictionary viewer (see following)
CDE eCRFs (see following)

✓

✓
✓
✓
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Uniform DatasetUniform Dataset

Common Data Elements

Module # Intake # Interval
Total 

Elements Initial Discussion
Draft 
Version

External 
Review

Changes 
Made

Final 
Review Complete

Care Coordination 3 0 3 x x
Demographics 15 10 25 x x x xDemographics 15 10 25 x x x x
Developmental Assessment 0 7 7 x x
Diagnostic Testing 13 0 13 x x
Education 0 1 1 x x
Emergency Management 1 6 7 x x
Family History 8 1 9 x x
Home Monitoring 0 1 1 x x
Imaging Studies 0 1 1 x x
Interval Health History (since last visit) 0 8 8 x x
Laboratory Studies 0 8 8 x x
Measurements 3 4 7 x x
Neonatal History 4 0 4 x x
Newborn Hearing Screening 1 0 1 x x

Newborn Screening Translational Research Network 31

Newborn Screening 7 0 7 x x
Nutrition 0 3 3 x x
Past Health History 4 0 4 x x
Pharmacotherapy 0 1 1 x x
Prenatal History 6 0 6 x x
SES 11 2 13 x x x x

TOTAL 76 53 129

REDCap ModulesREDCap Modules

REDCap

Uniform 
Dataset Disease 1 Disease 2Dataset

Informed 
Consent

Demographics

History

Initial Testing

Interval 
Assessment

Initial Testing

Interval 
Assessment

Initial Testing

Interval 
Assessment

Newborn Screening Translational Research Network 32
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REDCap Data EntryREDCap Data Entry

All common data 
elements have 
been enteredbeen entered
Validation 
discussions 
happening now
First disease 
specific set inspecific set  in 
progress

Newborn Screening Translational Research Network 33

Data DictionaryData Dictionary

Data dictionary will track definitions and 
t d l f d t l taccepted values for common data elements 

and each disease specific set of elements

Newborn Screening Translational Research Network 34
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In progress/upcomingIn progress/upcoming

Select pilot disease (FAO)
FAO eCRF

✓

✓Create eCRF
Add disease-specific definitions
Validation 1 (IBEMC)
Validation 2 (Colorado)

Technical requirements

✓

✓

✓
✓
✓
✓

Compliance/security requirements

Newborn Screening Translational Research Network 35

✓

Security ConsiderationsSecurity Considerations

Pros Cons

• Identity confirmation after search 
results

• Identity confirmation during data • Substantially more development

With PHI

• Identity confirmation during data 
entry

• Downstream ability to link to 
VRDBS/DBS/Other

• No additional knowledge needed 
by providers, better enabling point-
of-service data entry by any 
approved provider

• Substantially more development 
and maintenance effort/cost

• Likely will delay timelines for 
production system launches

• Other privacy issues

Without PHI
• Less development and 

maintenance effort/cost

• Ability to initially and persistently 
confirm identity is lost to the 
provider

• Reduced ability to update patient 
record based on knowledge at 
time of service

Newborn Screening Translational Research Network 36
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FISMAFISMA

“FISMA low” solution 
introduces substantial 
risk to data integrity  in 
some situations

FISMA Low Risks: 
Record Finding Enter the code of 

patient whose 
record you would 
like to update

Enter the <Name> 
of the patient 

whose record you 
would like to 

update
some situations

No mechanism for 
confirming patient 
identity during lookup 
transaction

No mechanism for 
constant confirmation 
of patient identity on 
data entry screens 
(next slide)

We have found a 
patient with this 

code in our 
database

<Name> has 
yielded the 

following results:
<Name>

<Birthdate> 
<Address>

There is no record 
of <Name> at this 

time.
Try again or create 

a new record

Search on this 
or other 

parameters

Create a 
new record

Confirm identity

Found Not Found Found Not Found

No patient mapped 
to this code exists.
Try again or create 

a new record

Create a 
new record

Enter 
another 
code to 
search

No identit

Newborn Screening Translational Research Network 37

Risk is slightly 
mitigated by using 
highly variable codes 
for patients

With PHI Without PHI

Data Entry 
(next slide) Data Entry 

(next slide)

No identity 
confirmation

NNSGRC – Consent for LTFUNNSGRC – Consent for LTFU

Newborn Screening Translational Research Network 38
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SACHDNC StatementsSACHDNC Statements

Newborn Screening Translational Research Network 39

Requests From the SACHDNC
Sub-Committees

Requests From the SACHDNC
Sub-Committees

Laboratory Sub-committee
Need for expansion of vocabulary and coding 
g idance to incl de confirmator testingguidance to include confirmatory testing

Treatment and Follow-up Sub-committee
Need for a standard messaging and coding approach 
to capturing common and condition specific follow-
up datasets

Education Sub committeeEducation Sub-committee
Need for education of primary care physicians about 
the value of HL7 NBS messages and including NBS in 
a lifetime medical record
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HRSA NCC LTFU Data WorkgroupHRSA NCC LTFU Data Workgroup

Newborn Screening Translational Research Network 41

Research ProjectsResearch Projects

Pilot Newborn Screening Project for Identification 
and Prospective Follow-up of Infants with Spinal 
Muscular AtrophyMuscular Atrophy

Kathy Swoboda – University of Utah 
Inborn Errors of Metabolism Collaborative:  
Defining the Natural History of Inborn Errors of 
Metabolism

Cynthia Cameron Michigan Public Health InstituteCynthia Cameron – Michigan Public Health Institute

Newborn Screening Translational Research Network 42
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Summer 2011 Apologies!Summer 2011 Apologies!

Newborn Screening Translational Research Network 43

AcknowledgementsAcknowledgements

Eunice Kennedy Shriver National Institute of 
Child Health and Human Development, p ,

National Institutes of Health
NBSTRN -HHSN27520080001C 
SCID Trial -HHSN267200603430

44


