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Total quality management should be applied to newborn screening 

programs.  
 

As with any programmatic effort, improvements result from careful and continuous 

monitoring of key steps in the process, the assessment of that information, and the 

introduction of changes that continuously improve program performance. Uniform and 

consistent monitoring of system quality indicators can provide information about the 

relative performance of screening programs.  
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Stage Description 

Initial Development To show proof of concept, to develop or to evaluate a biological marker, to 

determine optimal test conditions, test interferences or assess other 

performance.  

Feasibility Assessment To make modifications an existing (often published) research method to 

develop a robust, automated method with sufficient performance characteristics 

that would be appropriate for high-throughput screening in a public health 

environment. Question addressed is “Can I screen?” 

Analytical Validation Establishment of performance specifications of a new method as per CLIA/CAP 

requirements. E.g. Accuracy, precision, analytical sensitivity, reportable range, 

reference intervals 

Clinical Performance  To determine whether the test is able to effectively screen for the specific 

condition. E.g. Clinical sensitivity and specificity; positive and negative 

predictive values; clinical utility. Question addressed is “Should I screen?” 

Implementation There is evidence that the test has met the threshold requirements from 

analytical validation and clinical performance studies. State-wide screening can 

be initiated. 

Program Monitoring 

and Surveillance 

To assess all components of the Newborn Screening system and provide 

information to ensure that program is achieving goals. To identify opportunities 

for quality improvement.   
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Note: Program can decide at any point not to 

continue the process if analytical or clinical 

performance is not adequate. 

 

This would be an early adopting state engaged in a 

pilot study … e.g. SCID pilot in WI or MA ~ 2008-9 

 

Intent of These Activities: 

Collect sufficient evidence to 

determine whether or not to 

screen for a certain condition 

 



Note: In this case, pilot studies have already 

documented the clinical sensitivities/specificities; 

predictive values and clinical utility of the test.   

This is where we currently are with SCID.  

Intent of These Activities 

Implement a test that has been 

shown to have appropriate analytical 

and clinical performance 

characteristics.  



Note: Program does not have a choice about 

whether or not to implement screening. Both 

analytical and clinical performance metrics will be 

collected after implementation to inform the program 

about its performance. 

Intent of These Activities 

Comply with a time-limited mandate 

of a legislative authority and 

implement a test with appropriate 

analytical performance 

characteristics. 



Quality   Terms 





Pre-analytic 

Test selection and 
ordering 

Specimen collection, 
handling, and 

delivery 

Specimen receipt 
and accessioning 

Analytic 

Specimen 
preparation 

Test performance 

Monitoring and 
verification of test 

accuracy and results 

Documenting test 
findings 

Post-analytic 

Reporting test results 

Turn around time 

Verifying electronic 
data transfers 

Records and 
specimen retention 

Laboratories Must Ensure 

Quality Throughout the System 



HOSPITAL 
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Time from collection to receipt 

Notification to hospital after receipt 

Time from receipt to accessioning 





Analytic 



Galactosemia – fluorometric assay 

Biotinidase Deficiency – colorimetric 

assay 

Cystic Fibrosis 

• IRT 

Congenital Adrenal 

Hyperplasia 

• 17OHP 

Congenital Hypothyroidism 

• T4 

• TSH 

Amino Acids 

Fatty Acid Oxidation 

Organic Acids  

Krabbe 

ALD 

Hemoglobinopathies 

Severe Combined 

Immunodeficiency 



Daily Mean Activity
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N=156,816 

 

Expected 

Actionable 

Results:  

N = 54 began at 

<10% 

N = 142 at 

<12% 

 

n = 19  < 8% 

n = 35  < 10% 

n = 88 < 12% 

Daily Mean Activity as Function of Assay Lot
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Mean:  4.36mmol/L/hr 



Pink:   Obligate carriers  

Dark Blue:  Krabbe controls, from older patients 

Light blue:  Specimen from cord blood 

Green:   Same newborn as cord blood, seven days old 

Krabbe Positive & Carriers
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Mean:  5.15% of the daily mean, 0.225mmol/L/hr 



>37 weeks BORD PRE Total Abnormal 

June 30, 2014 to  

Oct 7, 2014 

26,835 specimens 

89 

(0.33%) 

14 

(0.05%) 

103 

(0.38%) 

Oct 8, 2014 to  

Jan 31, 2015 

32,082 specimens 

13 

(0.04%) 

3 

(0.009%) 

16 

(0.05%) 





Frequency of Condition 

Need to Find a Positive! 
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Child’s Immune System 

Replaced By Donor 

(can’t use blood sample) 

 

Why Do We Need Newborn DBS?? 
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TRECs per microliter of whole blood 

N  =  141,282 NBS Samples 



Why Do We Need Newborn DBS?? 
Premature infants have an immature thymus, but 

premature babies can still have SCID ! 

1072 1319 1508 1570 1862 

Adults have low 

TRECs.  All 

would be screen 

positive!! 





Special Thanks to Dr. Scott Shone – NJ NBS for some slides 


