
Mary Seeterlin, PhD 
Michigan Department of Community Health 

Prevent Disease – Promote Wellness – Improve Quality of Life



Lethal Neonatal
• Most severe form

• Symptoms begin within days of birth:

• Liver failure

• Respiratory failure

• Weakened and/or inflamed heart

• Irregular heartbeat leading to heart attack, 
kidney disease, and brain abnormalities

• These infants typically die within the first year of life.

CPTII - Three Clinical Phenotypes



Severe Infantile Hepatocardiomuscular
• Symptoms begin between 6 months and 2 years of 

age

• Liver failure 

• Weakened and/or inflamed heart

• Seizures

• Low blood sugar

• Abdominal pain

• Headache

• Muscle weakness in the arms and legs 

• Irregular heartbeat which can result in sudden 
death during infancy. Severe episodes are often 
triggered by fasting, infection, or fever.



Myopathic
• Most common (infancy to adulthood)

• Least severe form 

• Symptoms can begin at any time from childhood to one’s 60s.

• Periodic attacks involving their muscles

• Muscle pain and weakness. 

• Rhabdomyolysis

• Brown or red-colored urine



Chace DH. Mass spectrometry in the clinical laboratory. Chem Rev. 2001;101:445–77. 

Albers, S., Marsden, D., Quackenbush, E., Stark, A. R., Levy, H. L., Irons, M. Detection of neonatal carnitine 
palmitoyltransferase II deficiency by expanded newborn screening with tandem mass 
spectrometry. Pediatrics 107: E103, 2001. 

“The MS/MS acylcarnitine profile revealed marked elevations of C16 and C18:1.”
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Disorder Name Disorder(s) Primary Cutoff Action
Analyte(s) 0-179 hrs. old

Carnitine: acylcarnitine 
translocase def./Carnitine 
palmitoyltransferase II 
deficiency

CACT/CPT II

C16 >=8.37

C18 >=2.74 S+ Referral

C18:1 >=3.1

If 2 of the 3 
analytes above 

the cutoff
B+ Repeat Screen

2006 – 2011 Disease Logic
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2006 - 2011

True Positives False Positives

a = 1 c = 23

Positive 
Predictive Value 4.17%







Sample # Age (hrs.)
C16 (μM) 

(≥8.37)
C18 (μM)

(≥2.47)
C18:1 (μM)

(≥3.10)

1 24 6.0 1.61 1.82
(≥3.4) (≥1.71) (≥2.91)

2 298 1.49 1.00 0.82

CPTII False Negative Case







2006 - 2011

True Positives False Positives

a = 2 c = 1443?

Positive 
Predictive Value .14%





2010 R4S Short Course
“Use” Piero











2006 – 2011 

C16 ≥ 6, (C16+C18:1)/C2 ≥ 0.40

True Positives False Positives

a = 2 c = 1

Positive 
Predictive Value 66.7%
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Sample # Age (hrs.)
C0 (μM)
(≤14µM) C16 (μM) C18 (μM) C18:1 (μM)

1 24 12.7 6.0 1.61 1.82

2 298 26.0 1.49 1.00 0.82

CPTII False Negative Case
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Sample # Age (hrs.) C0 (≤9μM) C16 (μM) (C16+C18:1)/C2

1 24 8.7 6.06 1.6

2 160 12.2 1.10 0.50

NeoBase CPTII Case



Sample # Age (hrs.) C0 (≤9μM) C16 (μM) (C16+C18:1)/C2

1 24 8.7 6.06 1.6

2 160 12.2 1.10 0.50

NeoBase CPTII Case







Conclusions

 C16 and C18:1 are not elevated for the 
myopathic form of CPTII  

 Cases of the myopathic form of CPTII 
are being missed by Newborn 
Screening 

 Using ratios:
(C16+C18:1)/C2

C16/C3

 Will Reduce False Negatives
 Will Reduce False Positives



Conclusions

 C16 Normalizes on FU specimens for the 
myopathic form of CPTII

 All CPTII presumptive positives should be 
Referred for FU testing

 No B+ Repeat DBS 
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