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Newborn Screening

Today and Tomorrow

Kenneth A. Pass, PhD

Wadsworth Center

Basic Questions in 
Newborn Screening
• Who should be tested?
• When should the test be 

done?
• How should the analysis be 

done?
• What should be done with the 

results?

Dr. Robert 
Guthrie
(1916-1995)

Chronology in NYS

1963
1965
1968

1975
1978

1987
1997
2002

Guthrie leads national study
NY begins PKU testing
MSUD and GAL added

SCD and HCY added
Hypothyroid testing added

Biotinidase deficiency added
HIV testing begun
CF,CAH, MCADD added
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In NYS...

276,000

16,000 504

NYS Newborn 
Screening Profile

PKU

MSUD

Homocystinuria

Biotinidase Deficiency

Hypothyroidism

Galctosemia

SSD

HIV 2001

Newborn screening in the 
US today

• Every state provides a screening 
program

• PKU and hypothyroidism testing 
universal

• 15,000 newborns tested daily
• 58 newborns referred daily
• 2.5 infants identified during this talk
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parents

hospital

lab

In order to screen, we need:

• identifiable condition, with PH 
significance

• marker analyte
• assay with appropriate sensitivity and 

specificity
• therapy

For example:
• identifiable condition, with PH 

significance
Ø phenylketonuria (PKU)

• marker analyte
Ø phenylalanine

• assay with appropriate sensitivity and 
specificity
Ø bacterial inhibition assay (BIA)

• therapy
Ø dietary restriction of 

phenylalanine

Many technologies used

Guthrie BIA

RIA

EIA

Electrophoresis

HPLC

MSMS
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Guthrie BIA test for PKU

Wadsworth Center

NYS Newborn Screening: History
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NYS NBS  - First 35 years
Disorder Testing

Initiated
Infants
Tested

Confirmed
Cases

Disease
Incidence

PKU 1965 8.4 m 466 1:18,000

GAL 1968 6.4 m 118 1:54,000

MSUD 1968 6.4 m 23 1:278,000

HCY 1975 5.4 m 12 1:450,000

SSD 1975 5.3 m 2666 1:2,000

THY 1978 4.6 m 1845 1:2,500

BIOT 1987 2.6 m 30 1:87,000

HIV 1997 0.6m 1080 1:250

parents

hospital

lab
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Tandem mass spectroscopy 
(MS-MS)

Source 
Analyzer

First Mass Analyzer

Separation by molecular weight and charge - m/z

Collision cell

Fragmentation in 
inert gas chamber

Selective 
mass
measure-
ment

Second Mass Analyzer

Testing profiles - 2010
PKU
hypothyroidism

G6PD
Alpha-1 AT

MSUD MCAD
GAL CAH
HCY CF
SSD HIV 
BIOT Tyr
Toxo

Pharmacogenetics
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2D6 Chip is now available
The future?

• Financing
• Regionalization
• National (federal) 

coordination/oversite
• Data collection
• New technology

Remaining Challenges 

• Informed consent
• Ownership of specimen
• Which tests to perform?
• Screening or diagnosis - or both?
• Target population?
• Who pays?
• Residual spotsR

Education 
continues 
to be a 
priority.


