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Homocystinuria’s NBS Problem
Methionine:

• Easy to measure

• Not sensitive, even with low cutoff
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Homocystinuria’s NBS Problem
Proposed solutions:

• Methionine + Met/Phe ratio:

- Easy to measure and calculate

- Not sensitive, even with low cutoff
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Homocystinuria’s NBS Problem
Proposed solutions:

• Methionine + Met/Phe ratio:

- Easy to measure and calculate

- Not sensitive, even with low cutoff

• Molecular genetics of CBS gene:

974 CBS variants in ClinVar (www.ncbi.nlm.nih.gov/clinvar; 5/8/2022):

‒ Pathogenic (n=165)

‒ Benign (n=95)

‒ Likely pathogenic (n=91), uncertain significance (n=245), 

likely  benign (n=328), conflicting interpretations (n=50)

260 variants (27%) of

known significance

714 variants (73%)

of ??? significance
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Homocystinuria’s NBS Problem
Proposed solutions:

• total homocysteine, primary screen:

- Sensitive

- Specific (esp. when combined with MMA)

- Not ready for prime time
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Homocystinuria’s NBS Problem
Currently available solution:

• total homocysteine, 2nd tier test:

- Sensitive

- Requires LC-MS/MS

- Regionalization is an option 

(Homocystinuria not a time 

critical condition)

- Can be multiplexed with other 

markers



Homocystinuria’s NBS Problem
Currently available solution:

• 2nd tier test: total homocysteine, methylmalonic acid, and 

methylcitric acid

• Used when:

- C3-acylcarnitine elevated

- Methionine elevated

- Methionine reduced (!!!)

…

= ca. 1-2% of newborns



Homocystinuria’s NBS Problem
Currently available solution:

• 2nd tier test: total homocysteine, methylmalonic acid, and 

methylcitric acid



Homocystinuria’s NBS Problem
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Currently available solution:

• 2nd tier test: total homocysteine, methylmalonic acid, and 

methylcitric acid



What are 2nd Tier Tests?
• A cost-effective approach to reduce false positive 

results when normal population and disease range 

overlap (poor specificity)

• After primary screen (based on CLIR score or cutoff)

• Same specimen, no additional patient contact

• Normal 2nd tier test result overrules primary screen

 reduction of false positive results

• Examples: biochemical (e.g. CAH), molecular (e.g. CF)
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False Positive 10,900 31

False Positive Rate 2.17% 0.006%

F/U Costs (physician, clinic, lab)* $861/Patient

Cost for 2nd Tier Test* $34/Test

*calculated in 2012 based on ACMG algorithm at the time

F/U-Cost $9,384,900 $26,691

Cost (2nd Tier Test) $0 $370,600

Total F/U-Cost $9,384,900 $397,291

Difference/Savings $8,987,609 (96%)

Improvement of NBS for C3 & Met
(4/2005 – 12/2011: 502,978 newborns in MN)

without 2nd Tierx with 2nd Tierx



False Positive 86,800 240

False Positive Rate 2.17% 0.006%

F/U Costs (physician, clinic, lab)* $861/Patient

Cost for 2nd Tier Test* $34/Test

*calculated in 2012 based on ACMG algorithm at the time

without 2nd Tierx with 2nd Tierx

F/U-Cost $74,734,800 $206,640

Cost (2nd Tier Test) $0 $2,951,200

Total F/U-Cost $74,734,800 $3,157,840

Difference/Savings $71,576,960 (96%)

Improvement of NBS for C3 & Met
US Annual Births: ca. 4 Million



Summary
 Newborn screening for Homocystinuria is currently 

hampered by a marker (Methionine) with poor sensitivity and 

specificity.

 There is a solution (2nd tier tHCY) that is efficient, effective 

and accessible if identification of most cases with 

Homocystinuria was really desired.

 tHCY may be added to new primary screening assays in the 

future (Petritis K/CDC et al.).

 Reduction of unnecessary health care spending is possible 

if NBS was truly a “system” and not compartmentalized.
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