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of Newborn Screening by MS/MS

Objectives
• Understand the criteria for participation

and deliverables of the laboratory quality 

improvement collaborative project (newborn 

screening by MS/MS)

• Appreciate the proposed process for an 

objective definition of cutoff target ranges

• Recognize informative performance metrics 

and learn how to apply them in clinical practice

A Regional Approach to Improve the Health of 
Children and Families with Heritable Disorders

in Region 4

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

99%
implementation

92%
implementation

• Standardized collection of NBS data (MS/MS only)

• Data collected

– %iles of normal population (AA, AC, ratios)

– Cutoff values (as used in local routine practice)

– AA and AC values of confirmed positive cases

– Performance metrics (PPV, FPR, det. rate)

• Project is based on active participation of NBS labs

Regional 4 Collaborative Project



Active Participation
• Timely submission of data 

– %iles of normal population
– Cutoff values
– True positive cases
– Performance metrics

• Involvement in other activities
– Sample exchange
– Conference calls
– Training courses
– Working group meetings
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PROJECT
TOOLS

• Monthly updates
• Posted on website
• Monthly updates
• Posted on website

www.region4genetics.orgwww.region4genetics.org www.region4genetics.orgwww.region4genetics.org
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CUTOFF
RANGES

DELIVERABLES
• Cutoff ranges
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• Confirmed true positives (local protocol)
• Completely anonimized (not traceable)
• First specimen only, no repeat samples
• Age of collection: 0-7 days
• All analytes, no ratios



Project in Numbers 

US participants 

Internat. participants (countries)

True positive cases

Collected data points

True positive analytes & ratios

Informative markers

Percentiles (contributors)

Cutoff values (contributors)

Conditions with >50 cases

Uniform panel

Secondary targets

30

28 (16)

2,950

149,948

8,676

3,756 (19)

1,493 (35)

14/20

3/22

Dec-06 
38

44 (25)

4,142

179,340

12,830

8,279 (40)

2,450 (59)

14/20

4/22

Jul-07 
27%

25% (57%)

40%

20%

48%

120% (110%)

57% (63%)

0% (2>40)

0% (3>40)

Delta Cutoff Target Ranges (AA)

Arginine Concentration
in Neonatal Dried Blood Spots

31
Labs

(7)43
Labs

Arginine Concentration
in Neonatal Dried Blood Spots

31
Labs

(7)43
Labs

31
69

The range of 
concentration 
between the 
99%ile of the 

normal population 
and the 5%ile of 

the disease range

AA Ratios (7)
AA
(9)

AC
(27)

AC
Ratios

(21)
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AA & AC
PLOTS

DELIVERABLES
• Cutoff ranges
• AA & AC plots
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COMPARISON
TOOLS

DELIVERABLES
• Cutoff ranges
• AA & AC plots
• Comparison tools

50%ile Comparison Tool



99%ile Comparison Tool Cutoff Comparison Tool
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PERFORMANCE
METRICS

DELIVERABLES
• Cutoff ranges
• AA & AC plots
• Comparison tools
• Performance metrics (comparison of)

Region 4 
Collaborative

Project:
Performance 

TARGETS

False positive rate

Pos. predict. value

Detection rate

<0.30%

>20%

<1:3,000

MN

OH

KY
INIL

MI
WI



Performance Metrics Conclusions

• The number of participants 

continues to grow (82), strong 

international component

• Collection of data is 

progressing faster than 


