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Molecular Testing at  

New England Newborn Screening 

Program 
 

HIV (research) 1980’s 

 

CYSTIC FIBROSIS   1999 forward 

GALACTOSEMIA   2000’s 

MCADD  2000’s 

SCID  2009 forward 
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Context of the Reporting 

Reporting SOP 

Report Content 

Educational Supplements 

Record Keeping 

 

 



Purpose of the Testing 
Relating pre-analytic decisions 

to post-analytic reporting… 
 

What are you looking for... and what do you 

hope to accomplish with molecular analyses? 



Purpose of DNA in the NBS 

data generated prior to full diagnostic evaluation 

• Enhance sensitivity for conditions not otherwise 

included…  

TREC assay for SCID: First Tier molecular  

• Enhance specificity of 1st tier test….CFTR 

mutation assay after IRT: Second Tier molecular  

• Supplemental just-in-time 

Increase available information to aid diagnostic evaluation… 

GALT mutation assay: Second Tier molecular  

 



Context of the Reporting 
 

To whom are you reporting? 

What do they need? 



Context of the Reporting 

• Routine outgoing reports 
Newborn screening result is “In Range” 

or 

Newborn screening result is “Out of Range” 

 

• Response to clinical inquiries 



Reporting SOP 
 





 
 



Reporting SOP 

Staff roles 
 data entry and second readers 

 preparation of supplemental reports  

 

Report recipients 

 to whom… 

 

Scripts…talking points 
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Report Content 
 



Report Content 
 

Technical Report 
 CLSI demographics 

 Reason for testing  

 Disease locus tested 

 Result is In Range or Out of Range 

Out of Range:  

Number of DNA sequence variants detected by 

the screen 

 

  



Report Content 
 

 Names of DNA sequence variants detected by the   

screen (colloquial and (?) HGVS) 

 Names of DNA sequence variants TESTED. 
 

nomenclature 

 colloquial:     Delta F508 

 HGVS:   c.1521_1523delCTT 

Human Genome Variation Society 

http://www.hgvs.org/ 



Report Content 
 

INTERPRETATION 
• Interpretation of the overall NBS result for the 

condition 

 State interpretation of the DNA result, e.g., 

 infant is (at least) a carrier 

Infant with 2 variants is at high risk 

RECOMMENDED ACTION 
 



Cystic Fibrosis 
(enhance specificity of 1st tier) 







*ASR:Analyte Specific Reagent (CFTR 

39+4) that includes 39 mutations with 

reflex analysis for I506V, I507V, F508C, 

5, 7,9T as appropriate.  The 39-mutation 

panel includes ∆F508, R117H, G551D, 

G542X, W1282X, N1303K, R334W, 

621+1G>T, R553X, ∆I507, 1717-1G>A, 

R347P, R560T, 3849+10kbC>T, A455E, 

3120+1G>A, 3659delC, R1162X, 

711+1G>T, 2789+5G>A, G85E, 

1898+1G>A, 2184del, 1078delT, 

394delTT, Y122X, R347H, V520F, 

A559T, S549N, S549R(T>G), 

1898+5G>T, 2183AA>G, 2307insA, 

Y1092X, M1101K, S1255X, 3876delA, 

3905insT.   

This test has not been cleared or 

approved by the FDA.  However, the 

New England Newborn Screening 

Program determined the performance 

characteristics of the test and the FDA 

has determined that its clearance and 

approval are not required for the 

NENSP-specific uses.   
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Galactosemia 

Supplemental just-in-time 



 
 

















DNA testing in 1st Tier NBS 

data generated prior to full diagnostic evaluation 

• Enhance sensitivity for conditions not otherwise 

included…  

TREC assay for SCID: First Tier molecular  

• Enhance specificity of 1st tier test….CFTR 

mutation assay after IRT: Second Tier molecular  

• Supplemental just-in-time 

Increase available information to aid diagnostic evaluation… 

GALT mutation assay: Second Tier molecular  

 



 

SCID Testing and Follow up Algorithms 

 

Regardless of purpose, the DNA target might be  

 

A specific allele 

A specific structure 

A foreign element 

Qualitative or Quantitative  

And ABSENCE! 



Massachusetts’ SCID NBS Laboratory Testing Algorithm 

(All TREC & RNaseP Values are copies/ul) 

Dried Blood Spot Specimen 

TREC  ≥ 503 
and 
RNaseP ≥ 4032 

TREC < 503  

 

 

 

Multiplex assay for TREC and RNaseP  

Prompts retest in duplicate  

of same specimen SCREEN NEGATIVE 
(automated report) 

Two or Three tests with 
RNaseP < 4032 
 

Two or Three tests 
with 
RNaseP ≥ 4032  
And 
TREC  ≥ 252  

Two or Three tests 
with RNaseP ≥ 
4032   
And 
TREC < 252  

 

SCID-specific SCREEN  
UNSATISFACTORY 

SCREEN NEGATIVE 
(automated report) 

SCREEN POSITIVE 

Phone call to PCP office 
to Request Repeat NBS 
specimen 
 

PHONE CONSULT with PCP and 
recommendation for  
repeat NBS and/or Flow Cytometry 
followed by fax of Screen Positive report 
packet 

RNaseP < 4032  
 

Prompts retest in duplicate  

of same specimen 



In range report 



Massachusetts’ SCID NBS Interpretation and Notification Algorithm 
Effective  as of 2009/10 

 
SCREEN POSITIVE RESULT 

REPEAT specimen 
TREC < cutoff 
 

INITIAL 
 TREC  
NOT DETECTABLE 
 

 

 

REPEAT  
SCREEN NEGATIVE 
 

Request repeat NBS 

specimen  

PHONE CONSULT with PCP  
and recommendation for  

Flow Cytometry  

followed by fax of Screen Positive report 
packet 

INITIAL 
TREC < cutoff 
 

REPEAT  
TREC < cutoff  
or  
NOT DETECTABLE 
 

Was any previous 

specimen above cutoff? 
 

yes no 

STOP 

STOP 

Is it a repeat specimen? Is it an initial specimen? 



Out of range report 



First OOR, copies detected 



Prompts for Referral to Flow Cytometry 

•Undetectable TREC on initial NBS specimen 

•Two out of range TREC results (<252 copies/ul) from two independent NBS 
specimens in the absence of a normal TREC result 

if a subsequent specimen has a normal TREC result prior to flow 
cytometry being done, then the recommendation for flow 
cytometry will be withdrawn in the absence of clinical concerns 

(helpful in NICU) 

•Persistent SCID-specific unsatisfactory result due to failed amplification of RNaseP 
and assurance of good collection  





Notification of need for flow 



Educational 

Supplements 
 



Educational Supplements 
Manner of reporting 

 
•  for primary care providers 

 

• Provide general description of disease and 

current knowledge about  heredity and mutations  

 

• Explain where DNA testing falls within NBS 

algorithm 

• Relate relative risks specific to result.  

 

 

 









interpretation multiple 
specimens 



Prompts for Referral to Flow Cytometry 

•Undetectable TREC on initial NBS specimen 

•Two out of range TREC results (<252 copies/ul) from two independent NBS 
specimens in the absence of a normal TREC result 

if a subsequent specimen has a normal TREC result prior to flow 
cytometry being done, then the recommendation for flow 
cytometry will be withdrawn in the absence of clinical concerns 

(helpful in NICU) 

•Persistent SCID-specific unsatisfactory result due to failed amplification of RNaseP 
and assurance of good collection  



Educational Supplements 
Manner of reporting 

 
For specialty care providers 

•Alerts to new mutation panels 

 

For families 

•What does this mean 

•What do I have to do 

•Are there special preparations   

 

 

 















Educational Supplements 
For clinical inquiries 

 

 

 

 





Record Keeping 
 



Record Keeping 
 

• CLSI – store all reports for 4 years 

• patient folders at hand for re-faxing to included 

health care providers 

 

 

 

 



Record Keeping 
 

• Short-term follow up – case or carrier? 

 Mid to Long-term follow up 

 concordant with diagnostic testing? 

 completion of genetic counseling? (cc NBS) 

 Consistent with parent testing? 

 Surveillance 

Communications with clinical centers for late 

diagnosis of false negatives 

 

 



Take-home messages 
 
Know what you want to accomplish with the 
molecular testing you are bringing on 
 
Develop an SOP for your reporting  
 
Develop educational supplements 
 
Be flexible, things will change.  
 
 
 
 
 
 
 
 


