A False Negative CPTII Case:
Using the (C16+C18:1)/C2 Ratio to
Improve both FN & FP Metrics




CPTII - Three Clinical Phenotypes

Lethal Neonatal

e Most severe form

» Symptoms begin within days of birth:
e Liver failure
* Respiratory failure
 Weakened and/or inflamed heart

* lrregular heartbeat leading to heart attack,
kidney disease, and brain abnormalities

* These infants typically die within the first year of life.
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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.
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Myopathic
* Most common (infancy to adulthood)

e Least severe form

e 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
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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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NEWBORN SCREENING ACT SHEETS AND CONFIRMATORY ALGORITHMS

NEWBORN SCREENING CONDITION-ANALYTE TABLE

Condition Group Condition Analyte Links

Carnitine uptake

Cco ACT Sheet Algorithm
deficiency oL oleel  ~Lgorm
CPT 1 deficiency C0- Co/c1a+C18 ACT Sheet Algorithm
CPT2 ] )
caCT C16 and/or C18:1 ACT Sheet  Algorithm
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Presenter
Presentation Notes
Conventional wisdom - no meaningful difference if age of collection is <7 days

2 bins 	<180 hrs. 
	180 hrs.

Cutoffs 	set at 99.99%ile
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Disorder Name

Carnitine: acylcarnitine
translocase def./Carnitine
palmitoyltransferase Il
deficiency

2006 — 2011 Disease Logic

Disorder(s) Primary Cutoff Action
Analyte(s) 0-179 hrs. old
C16 >=8.37
C18 >=2.74 S+ Referral
CACT/CPT Il
C18:1 >=3.1
If 2 of the 3
analytes above B+ Repeat Screen
the cutoff
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Disorder Name Disorder(s) Primary Cutoff Action
Analyte(s) 0-179 hrs. old
C16 >=8.37
C18 >=2.74 S+ Referral

Carnitine: acylcarnitine

translocase def./Carnitine CACT/CPT 1
palmitoyltransferase Il

deficiency

C18:1 >=3.1

If 2 of the 3
analytes above
the cutoff

B+ Repeat Screen
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Disorder Name

Carnitine: acylcarnitine
translocase def./Carnitine
palmitoyltransferase Il
deficiency

2006 — 2011 Disease Logic

Disorder(s) Primary Cutoff
Analyte(s) 0-179 hrs. old
C16 >=8.37
C18 >=2.74
CACT/CPT Il

C18:1 >=3.1

If 2 of the 3

analytes above
the cutoff

Action
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C18:1 vs C16 (NeoGram, N > 300,000, Age < 180 hr,, NICU= No, TPN=No)
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J. Inherit. Metab. Dis. 25 (2002) 17-27
) SSTEM and Kluwer Academic Publishers. Printed in the Netherlands.

Screening for carnitine palmitoyltransferase 11
deficiency by tandem mass spectrometry

K. GemperL!*, S. KiecHr?, S. HorManN!, H. LOCHMULLER?,
U. KiecHL-K OHLENDORFER?, J. WILLEITZ, W. SPERL’, A. RETTINGER!,
I. Bieger!, D. PonGrATZ?, K. D. GerBiTZz' and M. F. BAUER!
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JIMD Rep. 2016 Apr 12. [Epub ahead of print]

Missed Newborn Screening Case of Carnitine Palmitoyltransferase-ll
Deficiency.

Edmond=son ﬂxcu, Salant Jz. lerardi-Curio IJU'E. Ficicioglu c34

+ Author information

Abstract

Carnitine palmitoyltransferase-Il (CPT-I) deficiency can be detected through newborn screening
with tandem mass spectrometry. We report a 4-year-old patient with rnabdomyolysis due to CPT-I
deficiency, which was initially missed by newborn screening. The patient presented with a 2-day
history of fevers, upper respiratory infection, diffuse myalgia, and tea-colored urine. Her medical
history was notable for frequent diffuse myalgia when ill. She was demonstrated to have
homozygous mutation ¢ 3368C=T, p. S113L in CPT2, which is typically found in the adult-onset,
myopathic form of the disease. An unknown number of CPT-Il deficient patients with normal
newborn screening have not yet presented to medical care with the adult-onset, myopathic form of
disease. We conclude that (1) not all cases of CPT-ll deficiency are currently detected through
newborn screening, even when blood is appropriately collected on day 2 of life and (2) CPT-I
deficiency should be kept on the differential for patients presenting with rhabdomyolysis, even if
the newborn screening results were normal.
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Presentation Notes
It has been well documented that Newborn Screening has failed to identify variant forms of MSUD.
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Sample #

1

CPTII False Negative Case

CO (uM)
Age (hrs.) (<14pM) C16 (uM) C18 (uM) C18:1 (uM)

24 12.7 6.0 1.61 1.82
298 26.0 1.49 1.00 0.82
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CPTII False Negative Case

Age (hrs.) 16 (uM) C18 (uM) C18:1 (uM)
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NeoBase CPTII Case

Sample # Age (hrs.) [CO (s9uM))\C16 (LM) (C16+C18:1)/C2
1 24 8.7 6.06 1.6

2 160 12.2 1.10 0.50
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NeoBase CPTII Case

Sample # Age (hrs.) CO(<9uM) C16 (LM) (C16+C18:1)/C2
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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

e Will Reduce False Negatives
e Will Reduce False Positives
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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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