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Division of Laboratory Systems

Agenda
• Introduction

– Relevant OneLabTM Resources
– Today’s Presenter

• Oregon State Public Health Laboratory Shares Lessons Learned from Its Newborn 
Screening Program

• Q&A
• Upcoming Events

OneLab™ is a registered trademarks of HHS
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Division of Laboratory Systems

Resources- eLearning Courses

cdc.gov/labtraining/training-courses/good-lab-practices-molecular-genetics-testing is for
laboratory professionals who perform molecular genetics testing or may consider addingmolecular
genetics to the laboratories testing menu.

cdc.gov/labtraining/training-courses/good-lab-practice-recs-biochem-genetic-
testing_preanalytic-phase is for laboratory professionals working in biochemical genetic
testing or reference laboratories and healthcare professionals who order biochemical genetic tests.

cdc.gov/labtraining/training-courses/lc_ms_ms_biochemical_genetics_laboratory is
for laboratory professionals working or aspiring to work in a biochemical genetics laboratory.
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https://www.cdc.gov/labtraining/training-courses/good-lab-practices-molecular-genetics-testing.html
https://www.cdc.gov/labtraining/training-courses/good-lab-practice-recs-biochem-genetic-testing_preanalytic-phase.html
https://www.cdc.gov/labtraining/training-courses/good-lab-practice-recs-biochem-genetic-testing_preanalytic-phase.html
https://www.cdc.gov/labtraining/training-courses/lc_ms_ms_biochemical_genetics_laboratory.html


Division of Laboratory Systems

Resources- Job Aids

reach.cdc.gov/jobaid/genetic-testing lists common
questions and answers about genetic testing and results.

reach.cdc.gov/jobaid/health-professionals-and-genetic-
testing contains basic information about molecular genetic
testing and results.

reach.cdc.gov/jobaid/top-10-recommendations-
laboratories-performing-molecular-genetic-testing
contains recommendations for laboratory professionals 
performing molecular genetic testing.
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https://reach.cdc.gov/jobaid/genetic-testing-what-you-need-know
https://reach.cdc.gov/jobaid/health-professionals-and-genetic-testing-what-you-need-know
https://reach.cdc.gov/jobaid/health-professionals-and-genetic-testing-what-you-need-know
https://reach.cdc.gov/jobaid/top-10-recommendations-laboratories-performing-molecular-genetic-testing
https://reach.cdc.gov/jobaid/top-10-recommendations-laboratories-performing-molecular-genetic-testing


Slide decks may contain presentation material from
panelists who are not affiliated with CDC. Presentation
content from external panelists may not necessarily reflect
CDC’s official position on the topic(s) covered.
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CDC, our planners, and our presenters wish to disclose 
they have no financial interests or other relationships 
with the manufacturers of commercial products, 
suppliers of commercial services, or commercial 
supporters.
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Presenter

Patrice K. Held
Manager of Oregon Newborn Screening Program,
Oregon State Public Health Laboratory
Co-Director of the Biochemical Genetics Laboratory,
Oregon Health & Sciences University
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Newborn Screening 
Celebrates 60 Years

Oregon State Public Health Laboratory Shares Lessons 
Learned from Its Newborn Screening Program

Patrice K. Held, Oregon NBS Program Manager 
July 25, 2023



What is Newborn Screening?

Newborn screening is a
state public health program that 

identifies infants with treatable disorders, which
may otherwise go unrecognized,

to avoid or prevent adverse outcomes.
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Newborn Screening Stats
• 97% of the nearly four million newborns born in 

the United States each year are screened
https://www.newsteps.org/about-newsteps

• Saves or improves the lives of over 12,000 babies
in the United States each year

https://www.newsteps.org/about-newsteps

• In Oregon, approximately 40,000 babies are 
screened each year and more than 100 are 
diagnosed and treated for one of the conditions on 
the newborn screening panel.

http://www.newsteps.org/about-newsteps
http://www.newsteps.org/about-newsteps


History of Newborn Screening

1908 Sir Archibald Garrod – “inborn errors of metabolism”
1934 Dr. Asbjorn Folling – discovery of PKU
1951 Dr. Horst Bickel – discovers a treatment for PKU



History of Newborn Screening
1960 Dr. Guthrie – developed bacterial inhibition assay to

1963
measure phenylalanine levels in dried blood spots
Oregon passes law requiring universal PKU screening
Other states include Massachusetts, Ohio, Maryland, New York.

1965 All Oregon babies are screened



Dr. Robert Guthrie

https://robertguthriepku.org/blog/
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History of Newborn Screening

2022 Mucopolysaccharidosis II, 2023 GAMT deficiency

Int. J. Neonatal Screen. 2022, 8(3), 41; https://doi.org/10.3390/ijns8030041
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https://doi.org/10.3390/ijns8030041


Recommended Uniform Screening Panel

• May 2010 RUSP was adopted. RUSP is a 
list of disorders supported by the Advisory 
Committee on Heritable Disorders in 
Newborns and Children and
recommended by the Secretary of HHS.

• 37 Core Conditions listed on the RUSP
– Inborn errors of metabolism
– Endocrine Disorders
– Hemoglobinopathies
– Cystic Fibrosis
– Severe Combined Immunodeficiencies
– Hearing loss
– Critical congenital heart disease



Newborn Screening System

Pre-analytic

Prenatal 
Education

www.babysfirsttest.org

Specimen 
Collection Transport

Analytic

Laboratory
Testing

Post-analytic

Short Term
Follow-up

Long Term
Follow-up
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http://www.babysfirsttest.org/


Collection of the 
Newborn Screen

incomplete saturation blood clots
17



Specimen Transport

November 16, 2013



Timeliness of Newborn Screening

• Advisory Committee on Heritable Disorders in Newborns and Children 
provided recommendations for timeliness in newborn screening – March 2015

• Initial screen collected with 48 hours after birth

• Specimens should be received at laboratory within 24 hours of collection

• Presumptive positive results for time-critical conditions reported within 5 days of life

• Presumptive positive results for time-sensitive conditions reported within 7 days of life

• All results should be reported within 7 days of life



Newborn Screening Timeline
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Technology Used in Screening

Screening for Hemoglobinopathies
Screening for Hypothyroidism, 

Congenital Adrenal Hyperplasia, 
and Cystic Fibrosis

Int. J. Neonatal Screen. 2018, 4(4),
39; https://doi.org/10.3390/ijns4040039

https://doi.org/10.3390/ijns4040039


Technology Used in Screening

Screening for
Inborn Errors of Metabolism

Molecular Techniques
Quantitative PCR SCID and SMA



Phenylalanine Metabolism

Phenylalanine

Phenylpyruvic acid

Phenyllactic acid
Phenylacetic acid

Phenylacetylglutamine

Phenylalanine 
hydroxylase

BH4

(enzyme and cofactor)

Tyrosine

DOPA

(dopamine and 
melanin and 
catecholamines)

Fumaric acid 
Acetoacetic acid

(Energy production: 
Kreb cycle and ketones)



Reporting of NBS Results
Risk Assessment

• Screen Positive
• Marker(s) elevated above (or below) cutoff
• Additional diagnostic testing is needed to confirm presence of 

disease
• Lab notifies health care providers

• Screen Negative
• Marker(s) within unaffected population distribution
• No additional action needed

• Inconclusive
• Unable to reliably detect markers
• Lab notifies health care providers to repeat newborn screen



Screening Test Performance



Tiered Testing To Improve 
Screening Performance

Int. J. Neonatal Screen. 2020, 6(4), 84; https://doi.org/10.3390/ijns6040084
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https://doi.org/10.3390/ijns6040084


Newborn Screening Follow-Up
Short Term Follow-up
To ensure that all newborns receive a valid screening test, and that 
those with a screen positive results receive a definitive diagnosis, in the 
most expedient manner possible.

Long Term Follow-up
Comprises the assurance and provision of quality chronic disease 
management, condition-specific treatment, and age-appropriate 
preventive care throughout the lifespan of individuals identified with a 
condition included in newborn screening.



Candidate Conditions for 
Newborn Screening

1. Expanding number of conditions for which the molecular 
basis is known
Total number of phenotypes* for which the molecularbasis is known 7,544

Total number of genes with phenotype-causing mutation 4,853
OMIM Gene Map Statistics: OMIM Morbid Map Scorecard (Updated July 21st, 2023)

2. Rapidly growing list of new therapies entering market

3. Candidate conditions
Duchenne Muscular Dystrophy, Krabbe Disease, Congenital Cytomegalovirus

Watson et al., Int. J. Neonatal Screen. 2022, 8, 41.28



Selection Criteria 
for Conditions

Adapted from 1968 Wilson & Jungner: Principlesand Practiceof Screening for Disease.

Laboratory Test for Screening
– Rapid and economical laboratory screening 

test is available

– High specificity and sensitivity

– High positive predictive value

– Confirmatory test is available to validate 
screening results

Public Health System Infrastructure
– Treatment

– Clinical care

– Counseling

Disorder
– Prevalence (>1/100,000)

– Natural history understood

– Significant morbidity/mortality

– Effective treatment available

– Early treatment changes outcome 
(prevents or reduces illness)

– Routine care will not reveal disorder

Cost
– Screening is cost-effective
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Emerging Criteria 
for Conditions

Andermann et al., Bulletin of the World Health Organization, April 2008, 86(4)
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Addition of Conditions to RUSP

https://www.hrsa.gov/advisory-committees/heritable-disorders
31

http://www.hrsa.gov/advisory-committees/heritable-disorders


Goals for Newborn Screening Programs

• Harmonization between NBS programs
• Language used
• Diseases Screened
• Assessing effectiveness (quality) of program

• Improvements in education and outreach
• Parental education
• Communication of results

• Improvements in long term follow-up

• Addressing health equity

http://myphysiosa.com.au/wp-content/uploads/2014/09/balance.jpg


CDC: Role in Quality Assurance

• Newborn Screening Quality Assurance Program (NSQAP) develops analytical methods to 
measure substances in dried blood spots (DBSs) and produces certified DBS quality-control 
and reference materials for newborn screening tests.

• Initiated projects to look at harmonization of data across different testing platforms and
laboratories

• Enhancing Data-driven Disease Detection in Newborns (ED3N) pilot program

Molecular 
Data

Biochemical
Data

Clinical
Data

https://www.cdc.gov/nceh/dls/ed3n.html
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http://www.cdc.gov/nceh/dls/ed3n.html


NewSTEPs: Role in 
Quality Improvement

https://www.newsteps.org/

https://www.aphl.org/
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http://www.newsteps.org/
http://www.aphl.org/


Future of Newborn Screening
Use of metabolomics to identify inborn errors of metabolism

Use of metabolomics to identify biomarkers of disease and
predict clinical phenotype

La Marca et al., Int. J. Neonatal Screen. 2023, 9, 15



Future of Newborn Screening
Use of whole exome (or genome) sequencing to identify
conditions in newborns

American Journal of Human Genetics 104, 76-93, January 3, 2019

La Marca et al., Int. J. Neonatal Screen. 2023, 9, 15. 
Watson et al., Int. J. NeonatalScreen. 2022, 8, 41.



Newborn Screening 
Future Considerations

Continual request to add conditions to the panel
– Is our program infrastructure able to handle additional conditions?

Impact of new molecular technologies
– Carrier detection
– Variants of unknown significance
– How/When to provide information to physicians and parents on results

Consent for Newborn Screening
– Is “opt out” an adequate form of consent?

Storage and Use of Dried Blood Spots for Research
– What are the appropriate uses of the DBS and data?



Questions?
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• Things that have evolved
• Number of conditions
• From a laboratory testing to a system
• Recognized timeliness of NBS
• NBS is Equity Focused
• Improvements in testing by addition of tiers (biochemical / molecular)

(Enter) DEPARTMENT (ALL CAPS)
(Enter) Division or Office (Mixed Case)
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Division of Laboratory Systems

Continuing Education
In order to receive continuing education credits, you must:

.

1. Attend entire webinar/register for course on TRAIN
• Register for the course in TRAIN
• Registration passcode: V238
• Select "PACE" credit type

• Click "Launch"

• Click on green "Mark Complete"

• Complete the evaluation

2. Complete webinar evaluation
• Click green "Take Evaluation" button

3. Obtain P.A.C.E Certificate
• Click on the blue "Print Certificate"

button to download
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Division of Laboratory Systems

Previous OneLab Network Event Videos* now LIVE!
To access previous event videos:
1. Visit reach.cdc.gov/onelabnetwork/events/past-

events page

2. Choose which webinar you would like to watch by

clicking on the event title

3. Select the "EventMedia" tab

*April and May 2023 videos coming soon!
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https://reach.cdc.gov/onelabnetwork/events/past-events
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Division of Laboratory Systems

Upcoming OneLab Events
OneLab Network:
September 7, 2023- CMS Proficiency Testing (PT) Final Rule, CMS-3355-F 
September 26, 2023- How Clinical and Public Health Laboratory 
Professionals Should Plan for Possible B. pseudomallei Exposure and Cases

OneLab Summit 2023:
October 3-5, 2023- “Thrive: People. Planning. Preparedness

Registration details coming soon!
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