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overview

• Illinois NBS PROGRAM

• Preparation for MPS I

• Expecting the Unexpected

• Outcome: 2 years later



ILLINOIS NBS PROGRAM
Office of Health Protection 

Laboratory (Chicago)

– Develop new tests
– Test for disorders 

~150,000 births 
annually

Office of Health Promotion 
Follow-up (Springfield)

– Report/Follow-up all 
abnormal results

– Compile case data
– Interact with specialists



preparation

• Follow-Up Program
(Added screening for 5 LSDs June 2015)

– Administrative code changes/Fee increase

– Determine Staffing NEEDS

– Obtain Clinical input (LSD SubCommittee)

– Determine Reporting and F/u Protocols

– Define Data elements 

– Provide Education



preparation

• Administrative Code Changes

– Define Criteria FOR designation of specialists

– Increase NBS Fee

• Staffing

– hired two follow-up staff members to support Addition of  
testing for multiple lsds



Preparation
• Obtain Clinical Input

– Designate Referral centers

• Seven Hospital systems 

• Includes two in the St. Louis area (Missouri)

– Multidisciplinary Lysosomal Storage Subcommittee

• Staff from all centers included

• Met Monthly/continue to meet

• Provided input on what Diagnostic and long term Follow-Up Data to 
collect

• Established standardized Clinical diagnostic protocols



preparation

• ReportinG/Follow-uP protocols

– Utilize same protocol used for other NBS Disorders

• Report results to pcp by phone/fax/mail

• Follow-up with pcp in 1-2 days to assure referral

• Once referred, follow with specialist to obtain dx results (2 week 
intervals)



preparation

• Data Elements

– Make changes to Perkin Elmer Database 

– Develop Consent form (allow specialists to discuss 
cases/share blood spot)

– Determine diagnostic information to collect

• Enzyme levels

• Urine GAGS

• Molecular results

– Determine annual LTFU Data Elements to collect



Preparation

• Education

– Develop physician Fact sheet

– Notify Birth Hospitals

– Collaborate with AAP (state Chapter) and IAFP

– Issue press releases 



Expecting the Unexpected

• Insurance Issues

– Time involved in molecular testing approval

– Coverage denied in some cases 

• Case Categorization Conundrum!

– Pseudodeficiencies/Variants of Unknown Significance

– Determine responsibility of state nbs Program re: tracking VUS 
cases-long term



Expecting the Unexpected
MPS I case Determination

ASSESSMENT Severe Attenuated Pseudo Undeter-
mined

Carriers

Enzyme Deficient Deficient Deficient Deficient Deficient

Urine GAGS Elevated Elevated Normal Normal Normal
And 2 pathogenic 
variants predicting 
severe phenotype

And 1 or 2 
pathogenic 
variants 
predictive of 
attenuated 
disease

And 1 or more 
Pseudodeficiency
alleles (A79T, H82Q, 
D223N, and V322E)

And 1 
pathogenic 
variant and one 
VUS (in trans)

And 1 
pathogenic 
variant

Genetics Or 1 or 2 VUS with 
clinical findings 
consistent with 
severe phenotype

Or 2 VUS (in 
trans)

Or 1 pathogenic 
variant with 
clinical findings 
consistent with 
severe disease



Outcome: 2 years later

• Screened ~320,000 birthS

• One MPS I Case diagnosed

• NBS program will track VUS 
cases annually 



Outcome: 2 years later

• MPS I 

– Borderline screening results (44%)
• IDUA>14% and < 18%
• 88% closed as normal with subsequent nbs
• 10% classified as carrier or Pseudodeficiency
• 2% VUS

– Positive screening results (56%)
• IDUA < 14%
• 56% closed as normal (20% through dx ENZYME 

testing alone)
• 38% classified as Carrier or Pseudodeficiency
• 6% VUS
• <<1% MPS I



Outcome: 2 years later

• Many Pseudodeficiencies

– Abnormal screening results were  
commonly due to pseudodeficiencies

– Of all IDUA variants, A79T – most 
commonly identified (AA Variant)



THANK YOU

Claudia.nash@Illinois.gov
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