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CASE DESCRIPTION
A 5-day-old male infant with an increased dried blood spot propionylcarnitine (C3-carnitine)
value of 7.93 μmol/L (cutoff <6.79 μmol/L) was identified by the New Jersey state newborn
screening program. C3-carnitine is used as a screening tool for methylmalonic and propionic
acidemias, potentially fatal but treatable inborn errors of metabolism. The initial screen values
provided a calculated C3:C2 carnitine ratio of 0.23 (cutoff <0.32, mean 0.074) and a C3:C16 ratio
of 2.51 (cutoff <4.16, mean 0.96). The child was an inpatient at an outlying neonatal intensive care
unit. He was born at 35 weeks estimated gestational age, required continuous positive airway
pressure for a short time after birth, and transitioned quickly to room air. He was taking regular
feedings with a cow’s milk protein–based formula.
On day of life 6, the patient developed a mild acidosis (pH 7.24 on arterial blood gas
testing). Because methylmalonic and propionic acidemia could not be excluded while
confirmatory test results were pending, feedings were discontinued, intravenous hydration with
glucose-containing fluids was initiated, and the infant was transferred to our institution. On
arrival the child appeared well, was alert, and had normal growth parameters and no tachypnea.
He had good tone and normal reflexes, and laboratory studies showed no acidosis. We allowed
normal feedings and proceeded with the diagnostic evaluation.

•
•

•

Questions to Consider
What is in the differential diagnosis for a newborn with elevated serum C3carnitine?
The largest group of defects associated with C3-carnitine elevation involves
the downstream enzyme methylmalonyl-CoA mutase (MMM). What does
MMM convert? What serves as a co-factor for MMM?
What diagnostic laboratory tests can be used to help differentiate the causes
of C3-carnitine elevations?
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Final Publication and Comments
The final published version with discussion and comments from the experts will appear
in the November 2008 issue of Clinical Chemistry. To view the case and comments online,
go to http://www.clinchem.org/content/vol54/issue11/ and follow the link to the Clinical
Case Study and Commentaries.
Educational Centers
If you are associated with an educational center and would like to receive the cases and
questions 2-3 weeks in advance of publication, please email clinchem@aacc.org.
AACC is pleased to allow free reproduction and distribution of this Clinical Case Study
for personal or classroom discussion use. When photocopying, please make sure the DOI
and copyright notice appear on each copy.
All previous Clinical Cases Studies can be accessed and downloaded online at
http://www.aacc.org/resourcecenters/casestudies/ .

AACC is a leading professional society dedicated to improving healthcare through laboratory medicine. Its
nearly 10,000 members are clinical laboratory professionals, physicians, research scientists, and others
involved in developing tests and directing laboratory operations. AACC brings this community together
with programs that advance knowledge, expertise, and innovation. AACC is best known for the respected
scientific journal, Clinical Chemistry, the award-winning patient-centered web site Lab Tests Online, and
the world’s largest conference on laboratory medicine and technology. Through these and other programs,
AACC advances laboratory medicine and the quality of patient care.
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