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CATHEGORY: Disorders of fatty acid oxidation and ketone body metabolism
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INTRODUCTION: Mitochondrial fatty acid oxidation disorders (FAODs) are caused by defects in β-
oxidation enzymes, including very long-chain acyl-CoA dehydrogenase (VLCAD), trifunctional protein
(TFP), carnitine palmitoyltransferase-2 (CPT2), carnitine-acylcarnitine translocase (CACT) and others.
VLCAD deficiency is generally classified into three phenotypes based on onset time. The presentation of
these disorders is variable but common findings include hypoketotic hypoglycemia, liver disease and
associated mortality and morbidity due to cardiomyopathy. Neonatal cardiomyopathies due to
mitochondrial oxidative phosphorylation defects are severe conditions that can be either isolated or
included in a multi-organ disease. Cardiomyopathy is more often hypertrophic than dilated.
Pathophysiological mechanisms are complex, going beyond ATP deficiency of the high-energy-consuming
neonatal myocardium. Birth is a key metabolic period when the myocardium switches ATP production
from anaerobic glycolysis to mitochondrial fatty acid oxidation and OXPHOS. Heart-specificity of the
defect may be related to the specific localization of the defect, to the high myocardium dependency on
OXPHOS, and/or to interaction between the primary genetic alteration and other factors such as modifier
genes. Here, we report on two patients with hypertrophic cardiomyopathy and arrhythmias due to FAO
disorders. CASES REPORT: Patient 1, is the first child of non-consanguineous parents, who in the
newborn period began with hypoglycemia and cardiac arrest. At 3 months of age, he developed
hypertrophic cardiomyopathy with arrhythmia and cardiac tamponade. Basic biochemical tests, as well as
plasma acylcarnitines analysis by gas chromatography-mass spectrometry (GC- MS), were performed.
Patient 2, is the first child of non-consanguineous parents, who in the first month of life began with
hypoglycemia. Afterward, hyperammonemia, hepatomegaly with hepatocellular dysfunction,
steatohepatitis and hypertrophic cardiomyopathy and myopathy were detected secondary to an SVR
infection. Basic biochemical tests, as well as acylcarnitines analysis by GC-MS, were performed. Both
initial biochemical tests showed hypoketotic hypoglycemia. The echocardiography, hypertrophic
cardiomyopathy. Plasma acylcarnitine analysis demonstrated a significant elevation in C14: 1, C14: 2,
C14, and C12: 1 in both patients. Genetic analysis of both patients showed a homozygous splicing
mutation in the ACADVL gene. CONCLUSION: The description of these two cases confirmed the
presence of hypertrophic cardiomyopathy and arrhythmias due to FAO disorders. Taking into account the
absence of newborn screening in our country, FAO disorders should always be considered in these
scenarios.
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