Elevated C16 and/or C18:1
‡

Routine Labs:
Glucose, electrolytes, blood gas,
lactate, ammonia, LFT, CPK
Assay plasma acylcarnitines

Plasma AC: CPTII/CACT profile

Plasma AC - normal

Fibroblast cultures

CPT2 Assay - positive

CPT2 Assay - normal

CACT Assay - positive

CPT2 deficiency

CACT deficiency

False positive. No further
action required.

Optional confirmatory testing:
CPT2 gene mutation analysis

Abbreviations/Key:
AC = acylcarnitine
CACT = carnitine - acylcarnitine translocase
CPK = creatine phosphokinase
CPT2 = carnitine palmitoyltransferase 2
LFT = liver function tests
‡ = When the positive predictive value of screening is high and the risk to the baby is high, some initiate diagnostic studies that are locally available at
the same time as confirmation of the screening result is done.
Actions are shown in shaded boxes; results are in the unshaded boxes.
Disclaimer: This guideline is designed primarily as an educational resource for clinicians to help them provide quality medical care It should not be considered inclusive of all proper
procedures and tests or exclusive of other procedures and tests that are reasonably directed to obtaining the same results. Adherence to this guideline does not necessarily ensure a
successful medical outcome. In determining the propriety of any specific procedure or test, the clinician should apply his or her own professional judgment to the specific clinical
circumstances presented by the individual patient or specimen. Clinicians are encouraged to document the reasons for the use of a particular procedure or test, whether or not it is in
conformance with this guideline. Clinicians also are advised to take notice of the date this guideline was adopted, and to consider other medical and scientific information that become
available after that date.
© American College of Medical Genetics, 2009
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Carnitine Palmitoyltransferase
CPT2 Deficiency (CPT2 Deficiency)
Disorder: CPT2 deficiency is a disorder of

long-chain fatty acid oxidation (FAOD) which
may result in either of two distinct presentations
based upon the affected individual’s age and
body systems affected. The infantile / neonatal
(hepatocardiomuscular) form typically
presents before one year of age with hypoketotic
hypoglycemia, acute liver failure, cardiomyopathy,
and/or sudden death, triggered by fasting or fever.
A more severe neonatal form of CPT2 deficiency,
including dysmorphic features, brain dysplasia,
respiratory distress, hypoglycemia, cardiomegaly, heart
rhythm disorders, cystic renal dysplasia, hepatomegaly,
and neonatal death, has also been described.
The adult (myopathic) form typically presents in
young adults as episodes of muscle pain, weakness,
and rhabdomyolysis triggered by prolonged exercise,
or occasionally by illness or fasting. Complications
which may arise from the rhabdomyolysis are acute
renal failure, respiratory insufficiency, and paroxysmal
arrhythmias. In the intervals between episodes,
individuals with the classical adult CPT2 deficiency
appear healthy. Males are more likely to be affected
than females. CPT2 deficiency is inherited in an
autosomal recessive manner.

Indications:

• Confirmation of diagnosis in a 			
symptomatic individual
• Abnormal newborn screen or acylcarnitine profile
suggesting CPT2 deficiency
• Presymptomatic testing of at-risk siblings
• Carrier identification in individuals with a family
history of CPT2 deficiency
• Prenatal diagnosis of an at-risk fetus, after 		
confirmation of biallelic mutations in the parents
(by prior arrangement only)

Additional information and test requisitions are available
at: www.cchmc.org/molecular-genetics

Shipping Instructions

Please enclose test requisition with sample.
All information must be completed before sample
can be processed.
Place samples in styrofoam mailer and ship at room
temperature by overnight Federal Express to arrive
Monday through Friday

Ship to:

Cytogenetics and Molecular Genetics Laboratories
3333 Burnet Avenue NRB 1042
Cincinnati, OH 45229
513-636-4474

Molecular Genetics Laboratory
CLIA#: 36D0656333
Phone: (513) 636-4474
Fax:
(513) 636-4373
Email: moleculargenetics@cchmc.org

Specimen: At least 3 mLs of whole blood in

purple/lavender top (EDTA) tube. Label tube with
patient’s name, birth date, and date of collection.
Phlebotomist must initial tube to verify patient’s identity.

Testing Methodology: Testing is

performed by PCR-based sequencing of all 5 exons
and exon/intron boundaries of the CPT2 gene.

Test Sensitivity: PCR-based sequencing of

all 5 exons and exon/intron boundaries of the CPT2
gene detects >95% of patients with CPT2 deficiency.
The sensitivity of DNA sequencing is over 99% for the
detection of nucleotide base changes, small deletions
and insertions in the regions analyzed. Mutations in
regulatory regions or other untranslated regions are not
detected by this test. Large deletions involving entire
single exons or multiple exons, large insertions and
genetic recombinational events may not be identified
using these methods. Rare primer site variants may lead
to erroneous results. CPT2 is the only gene associated
with CPT2 deficiency.
MetaboSeq® fatty acid oxidation defects panel detects
mutations in CPT2 as well as 18 other genes involved
with FAOD. Please see our website for details.

Turn-Around Time: 28 days
Cost: Please call 1-866-450-4198 for current

pricing, assistance with precertification or with any
billing questions.

CPT Codes:

• CPT2 full gene sequence analysis: 81404
• CPT2 family-specific mutation analysis: 81403

M-1002 10-15

Results: Each test report includes a detailed

interpretation of the genetic findings, the clinical
significance of the result, and specific recommendations
for clinical management and additional testing, if
warranted. Results will be reported to the referring
physician or health care provider as specified on the test
requisition form.
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yong.xie@outlook.com
From:
Sent:
To:
Subject:

Strauss, Arnold <Arnold.Strauss@cchmc.org>
Tuesday, December 1, 2015 2:47 PM
Yong Xie
Sequence data

Dear Yong Xie and Liying Chen:
Thank you for your note. I am sorry to take so long to respond, but my wife and I were on a long Thanksgiving holiday, and I had
limited access to email. Since this note of November 18, I am aware that you sent a request to Dr. Valencia and a more recent
note to members of the leadership here at CCHMC as you copied me on those email notes, and I reviewed them upon my
return.
Although I did review and sign the MetaboSeq report on Jianhua Xie because I am an expert in fatty acid oxidation disorders, I
am not the Director of the Molecular Genetics Laboratory or a member of the Division of Genetics, so the policies and
procedures about releasing the raw data are up to that team. They are aware of your request, and I believe they will likely
respond to you.
As you probably know, and as mentioned in the laboratory report, the MetaboSeq test uses specific primers to analyze all of the
exons (coding regions) of the 19 genes noted in the report. This approach finds any mutations or sequence differences in those
coding regions and the adjacent consensus splice sites of the introns. These are the regions in which most mutations causing
single gene defects, including all of the known fatty acid oxidation disorders, are found. As you are aware, exons of the CPT‐II
gene were sequenced, and there were no mutations or sequence differences present as would be the case in the vast majority
of patients with CPT‐II deficiency.
However, as you also probably know, mutations in non‐coding regions of the genome can cause disease as well by influencing
the rate of transcription of genes, for example. The MetaboSeq test would not find such mutations because of the method that
is used. Moreover, the raw sequence data would not find such mutations because those regions are not included in the
sequences. So, the answer to your second question is that “some special simulation” (and I am not sure what you mean by that)
would not be helpful. Rather, a much more extensive whole genome sequence would be required, and that is not the test that
was ordered or performed.
I would be happy to discuss further if this is not clear.
Peace,
Arnie
Arnold W. Strauss, M. D.
Professor of Pediatrics in Cardiology
Associate Director for External Relations and Strategic Projects,
Cincinnati Children's Research Foundation
Arnold.Strauss@cchmc.org
Room S10.357, Procter Research Pavilion
3333 Burnet Avenue, Cincinnati, Ohio 45229
Executive Assistant:
Mary Kinsella (mary.kinsella@cchmc.org)
513‐636‐8854
From: Yong Xie [mailto:yong.xie@outlook.com]
Sent: Wednesday, November 18, 2015 11:39 AM
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