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Goals of Regional Collaborative
• Implement universal screening and confirmatory 

testing of newborns for inborn errors of amino 

acid, organic acid, and fatty acid metabolism

• Reduce inequities in access to genetic services

• Utilize a regional approach to improve public 

health infrastructure for supporting optimal 

diagnosis, follow up and management of children 

with heritable disorders and birth defects



Objectives of Project 1
• Achieve uniformity of testing panel by 

MS/MS to maximize detection of affected 

newborns within the region

• Improve overall analytical performance

• Set and sustain lowest achievable rates of 

false positive results



20 Primary targets
22 “Secondary” targets

Phenylketonuria
MSUD
Homocystinuria
Tyrosinemia type I
Argininosuccinic acidemia
Citrullinemia type I

Hyperphenylalaninemia
Tyrosinemia type II
Biopterin defects (Bios)
Tyrosinemia type III
Biopterin (Reg)
Argininemia
Hypermethioninemia
Citrullinemia type II

MCAD deficiency
VLCAD deficiency
LCHAD deficiency
TFP deficiency
Carnitine uptake defect

M/SCHAD deficiency
SCAD deficiency
MCKAT deficiency
CPT-I deficiency
Glutaric acidemia type II
CACT deficiency
Dienoyl red. deficiency
CPT-II deficiency

Isovaleric acidemia
Glutaric acidemia type I
HMG deficiency
3MCC deficiency
BKT deficiency
Multiple carboxylase deficiency
Methylmalonic acidemia (MUT)
Methylmalonic acidemia (Cbl A,B)
Propionic acidemia

Methylmalonic acidemia (Cbl A,B)
2M3HBA deficiency
IBG deficiency
2MBCAD deficiency
Methylglutaconic acidemia
Malonic acidemia
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HRSA/ACMG Uniform Panel (MS/MS)



Implementation
Uniform panel 99%
Secondary targets 80%

Implementation of UP 2005 (MS/MS) 
(December 2005)



State screening
by MS/MS

Data normal
population



Region 4 – “Score Card”Region 4 – “Score Card”
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Data true
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• 1,375 confirmed cases (as 2/11/06)
– Minnesota
– Region 4
– Other states
– Literature

• Anonymized data 
• Only first specimens (no repeats)

Cumulative Disease Ranges

MN
Region 

4

Lit. Other
States



(Actively) Contributing States



Summary Page
Content of Summary 
• Conditions
• Uniform panel
• Secondary targets
• Others

• Sorted by group
– AA, FAO, OA

• Count
• Source
• Completeness



Target is at least 50 cases
per conditions
Target is at least 50 cases
per conditions



Summary Page Count by Year
(All States)



Count by State (All Years)
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90%ile

10%ile
Median

*

*
highest, lowest value

Normal Population
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• Number of cases (N)

• Lowest value (LV)

• Percentiles

• Highest value

Region 4 – “Score Card”Region 4 – “Score Card”



PHE Disease Range
N 294

HV (μM) 1,573
90%ile 673
50%ile 349
10%ile 172
LV 131
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Selection of Cut-Off Value
• Based on either fixed %ile or (SD)n

above mean of NORMAL population

• Increases driven by false positives

• Decreases driven by false negatives 
(usually followed by scores of false 
positives)

• Disconnected from clinical significance



Cut-Off Values

• Value

• State %ile

• SD off mean

• Repeats/10,000 

cases (RAR)



Goal is to define the gap 
between NORMAL & 

DISEASE ranges
(CUT-OFF RANGE)



Range of Cut-off 
Values in Region 4 
NBS Programs



Amino Acids & Ratios



Acylcarnitines & Ratios
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MS/MS “Quality” Report CardMS/MS “Quality” Report Card

Cutoff
OUTSIDE
target
range

Cutoff
WITHIN
target
range

Parameter
NOT USED



MS/MS “Quality” Report CardMS/MS “Quality” Report Card



Status of Cutoff Ranges
(as 01/31/06, N=69)

Region 4

Adequate

Not adequate

Not used

Region 4

Adequate

Not adequate

Not used

Median

29%

34%

41%

Median

29%

34%

41%

Range   

12% - 71%

12% - 58%

0% - 77%

Range   

12% - 71%

12% - 58%

0% - 77%
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Implementation of 2nd Tier Tests
(as 02/11/06)

Region 4

Illinois

Indiana

Kentucky

Michigan

Minnesota

Ohio

Wisconsin

Other states

Region 4
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Region 4 
Collaborative

Project:
Performance 

TARGETS

FPR

PPV

Detect. rate

<0.30%

>20%

<1:3,000

MN

OH

KY
INIL

MI
WI

Is this a
true measure
of SUCCESS?



“Defining your criteria for
success is easier when you suck.

As you get better, it becomes 
harder. The steps are smaller.”

Bode Miller
Newsweek, January 23, 2006 (p. 44)

“Defining your criteria for
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