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Symptomatic Before  
Results Reported 

 
MI Experienced MSMS Diseases   

 
• CIT I 
• PA/MUT/Cbl 
• MCD 
• LCHAD 
• MSUD  

 
 Literature/Personal Communication Diseases  

• MCAD 
• VLCAD 



Michigan Initiatives 
 

• Courier Pickup (2007) 
 

• Courier Delivery before 7:00 a.m.  
 

• Saturday laboratory operations (2008)  
 

• Courier Pickup - Sunday p.m. (2012) 
 
• 24-30 hour specimen collection age (2014) 

 2014: 98.1% collected before 36 hr. 
 
• Evaluating transit time using hospital-specific cutoffs  (2014)  
  
      P17 

 
 

• 2014: 96.1% specimens received within 3 days of collection 
 



Michigan Initiatives 
 

 
 
 
 
• P.M. interpretation of MSMS results 
 
• Early MSMS plate processing 
 
• STAT Confirmation/Reporting of Medical Emergency MSMS 

Profiles 



P.M. Plate Review  



Medical Emergency MSMS Profile 



Why Confirmation x2 Analysis? 

• Verify  
 True Elevations - Not contamination 

 



Analytes affected by contaminants 

• Citruline 
Citrullus vulgaris (watermelon) 
Watermelon rind: Cit = 2200 μM, Arg = 302 μM  



Analytes affected by contaminants 

• C8, C6, C10, C10:1, C6DC_C7OH 
– Anti-static agent LDEA (used in plastic bags etc.) 
 Non-derivatized:  C8   
 Derivatized:  C4    



Confirmation x2 Analysis 

• Verify  
 True Elevations - Not contamination 
 Specimen ID 



• Make Daily Working Solution (15 minutes)  NA  

• Elute Plate (< 5 minutes)    5 minutes  

Routine STAT  



• Extraction (45 minutes)   5 minutes (?) 

• Transfer (< 5 minutes)   5 minutes 

Routine
  

STAT  



• Incubate - SUAC derivatization (2 hours) NA  

• MSMS analysis (2 minutes)  4 minutes 

Routine STAT  



Rate Limiting Step = 45 minutes Incubation 
 Is 45 minutes needed?  



HI Control Cutoff  ≥ 50 μM 

Mean 45 minutes  296 

Mean 5 minutes 230 

% Extraction 78 

Extraction Time 
5 vs. 45 minutes  
 Citruline (μM) 







Cit  (cutoff ≥50μM) 
5 minutes 341 

45 minutes 537 

% Extraction 64 

True Positive Comparison - CITI 
 



% Extraction 

Analyte 
HI  

Control 
Low  

Control 
C0 83 80 

C10 88 84 
C12 91 86 
C14 82 77 
C16 76 71 
C18 70 65 
C2 93 90 
C3 95 93 
C4 94 91 
C5 89 86 

C5DC_C6OH 89 84 
C6 91 89 
C8 89 85 
Ala 84 80 
Cit 78 75 
Leu 85 82 
Met 86 84 
Phe 86 83 
SA 18 24 
Tyr 78 75 
Val 86 84 

Extraction Time: 5 vs. 45 minutes – All Analytes 



Leu (cutoff ≥ 225) L/P (cutoff ≥ 4.5) 
5 minutes 465 11.9 

45 minutes 648 11.5 

% Extraction 72 104 

True Positive Comparison - MSUD 
 



GA II C4  (1.40) C5    (0.60) 
5 minutes 1.8 1.06 

45 minutes 2.8 1.64 
% Extraction 64 65 

True Positive Comparison – LCHAD/TFP, GA II, IVA 

LCHAD/TFP C16-OH  (0.09) C18-OH  (0.04) C18:1-OH (0.07) 
5 minutes 0.23 0.23 0.27 

45 minutes 0.27 0.27 0.33 
% Extraction 85 83 80 

IVA C5    (0.60) 
5 minutes 12.4 

45 minutes 13.5 
% Extraction 91.5 



VLCAD C14:1 (0.65) 
5 minutes 1.5 

45 minutes 2.2 
% Extraction 68 

True Positive Comparison – VLCAD, CPT  IA, CACT/CPTII 

CPT  IA C0  (80) C0/(C16+C18)  (50) 
5 minutes 108 290 

45 minutes 139 220 
% Extraction 78 132 

CACT/CPTII C16 (7.40) 
5 minutes 9.3 

45 minutes 14.2 
% Extraction 65 



MCAD C8  (0.65) 

5 minutes 16.6 

45 minutes 26.1 

% Extraction 64 

True Positive Comparison – MCAD, MMA 

MMA C3  (8.0) C3/C2  (0.35) 
5 minutes 11.1 1.3 

45 minutes 14.3 1.3 

% Extraction 77.3 98.2 



GAI C5DC_C6OH (0.35) 
5 minutes 4.5 

45 minutes 6.3 

% Extraction 71.6 

True Positive Comparison – GAI, MCD, BKT/2M3HBA 
 

MCD C3 (6.0) C4DC_C5OH (1.5) 
5 minutes 9.7 2.3 

45 minutes 11.5 2.8 

% Extraction 84.7 81.4 

BKT/2M3HBA C5:1  (0.1) 

5 minutes 0.22 

45 minutes 0.26 

% Extraction 84.6 



TYRI SA  (1.4) 

5 minutes  
+ 0 incubation 0.65 

45 minutes  
+ 2hr incubation 6.4 

% Extraction 10 

True Positive Comparison - TYRI 
 



Conclusions 
 
• An incubation time of only 5 minutes allows for 

sufficient extraction efficiency for Disease Profile 
identification. 
• Except TYR I 

 
  

• Medical Emergency MSMS Profiles can be 
identified and reported on the day of accession. 

 



Future  
 
• Reduce the SUAC incubation time?   

 2 hours = 120 samples 
 

 





Future  
 
• Reduce the SUAC incubation time?   

 2 hours = 120 samples 
 

• Increase the MSMS throughput? 
 2 minutes → 1.5 minutes  
 300 samples/workday → 400 samples/workday 
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