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Abstract

We describe a male infant with carnitine palmitoyltransferase 2 (CPT2) deficiency who presented with acute encephalopathy
related to human herpesvirus-6 (HHV-6) infection. He was hospitalized for pylexia and status epilepticus, diagnosed with acute
encephalopathy, and treated with intensive supportive care including mechanical ventilation, support for hypothermia, and control
of the intracranial pressure, that caused severe neurological sequelae. HHV-6 was detected in his cerebrospinal fluid, indicating
HHV-6 related encephalopathy. In the acute phase, acylcarnitine analysis of blood suggested a defect of long chain fatty acid
b-oxidation, and CPT2 deficiency was genetically confirmed. In addition, other gene alterations that have been previously reported
as “thermolabile variants” were found. Some patients with the infantile form of CPT2 deficiency present with acute encephalopathy,
but others do not develop encephalopathy. The correlation between phenotype and genotype has not been clarified. Our case may
contribute to the elucidation of the genetic factor involved in acute encephalopathy in CPT2 deficiency.
� 2012 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Carnitine palmitoyltransferase 2 (CPT2) catalyzes the
formation of acyl-CoA from acylcarnitine and CoA.
Mutations of the CPT2 gene, which is located on chro-
mosome 1q32, cause CPT2 deficiency [1,2]. In patients
with defects in CPT2 activity, nonketotic hypoglycemia
and muscular symptoms can be provoked by starvation
or infection. CPT2-deficient patients present with

different age-dependent clinical phenotypes: an
adult myopathic form (MIM#255110), a lethal neonatal
form (MIM#600649), or a severe infantile form
(MIM#600649) [3,4]. The adult form is characterized
by muscle pain and stiffness triggered by exercise, fast-
ing, extremes in temperature, or anesthesia. The neona-
tal form is characterized by nonketotic hypoglycemia,
cardiomyopathy, and congenital anomalies; the infantile
form has predominantly liver, heart, and skeletal-muscle
symptoms. In this report, we describe a patient with
CPT2 deficiency presenting with acute severe encepha-
lopathy related to human herpesvirus-6 (HHV-6) infec-
tion. The patient was categorized as having the severe
infantile form, which often has a fatal course or severe
sequelae. Mutation analysis revealed that the patient

0387-7604/$ - see front matter � 2012 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.

http://dx.doi.org/10.1016/j.braindev.2012.06.013

⇑ Corresponding author. Address: Department of Pediatrics, Hiro-
shima University Graduate School of Biomedical Sciences, 1-2-3
Kasumi, Minami-ku, Hiroshima 734-8551, Japan. Tel.: +81 82 257
5212; fax: +81 82 257 5214.

E-mail address: yosikoba@hiroshima-u.ac.jp (Y. Kobayashi).

www.elsevier.com/locate/braindev

Brain & Development 35 (2013) 449–453

http://dx.doi.org/10.1016/j.braindev.2012.06.013
mailto:yosikoba@hiroshima-u.ac.jp
http://dx.doi.org/10.1016/j.braindev.2012.06.013


had disease-causing mutations plus thermolabile vari-
ants. This is the first clearly established case of acute
severe encephalopathy in a patient with genetically con-
firmed CPT2 deficiency carrying thermolabile variants,
that might affect the clinical phenotype.

2. Case report

Our patient was the first child of nonconsanguineous
parents. No family history of neurological or metabolic
disorders was reported. The mother’s pregnancy and
delivery were uncomplicated, and the expanded new-
born screening showed no positive results. The early
developmental milestones were not obviously delayed,
and no specific symptoms associated with congenital
metabolic disorders had been documented. At the age
of 7 months, this male infant was urgently hospitalized
for generalized tonic–clonic seizures following prodro-
mal illness consisting of high fever and vomiting for sev-
eral hours. Although generalized convulsions persisted
on arrival, his seizures ceased following intravenous
administration of midazolam. On admission, an intra-
cranial computed tomography scan demonstrated

diffuse brain edema. The laboratory data exhibited non-
ketotic hypoglycemia (plasma glucose, 23 mg/dL; total
ketone bodies, 126.78 lmol/L; 3-hydroxybutyric acid,
79.75 lmol/L) with hyperammonemia (451 lg/dL), indi-
cating a metabolic-disorder-based encephalopathy.
Although no seizures were seen after intravenous admin-
istration of midazolam on the first day after admission,
prolonged generalized convulsions occurred again on
the second day of illness. His seizures could not be con-
trolled by intravenous administration of phenytoin, phe-
nobarbital, and secobarbital sodium; thus, he was
referred to our hospital to treat intractable seizures
and evaluate underlying disease.

On admission to our hospital, laboratory findings
showed elevated leaking enzymes (AST, 317 IU/L;
ALT, 73 IU/L; LDH, 1319 IU/L; CK, 19,990 IU/L)
and mild hyperammonemia (54 lmol/L) without hypo-
glycemia or ketosis (plasma glucose, 111 mg/dL; total
ketone bodies, 126.7 lmol/L). Cardiac dysfunction was
not shown by ultrasonic cardiogram or electric
cardiogram, and hepatomegaly was not noted. Brain
MRI was performed on the second day of illness. Diffu-
sion-weighted imaging (DWI) and fluid-attenuated

Fig. 1. (A) Axial DWI at the second day of illness. There are abnormal high intensity areas in the bilateral caudate, frontal lobes, predominantly
occipital lobes. (B) Axial ADC maps on the second day of illness. The corresponding lesion (bilateral caudate, frontal lobes, predominantly occipital
lobes) had decreased ADC values. (C) Axial DWI on the 22nd day of illness. The abnormal high intensity areas largely disappeared. (D) Axial
FLAIR on the 22nd day of illness. Prominent ventricles are evident, and diffuse brain atrophy is evident.
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