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                    Abstract
The present study aimed to investigate whether serum growth differentiation factor 15 concentration is a valuable and reliable diagnostic biomarker of mitochondrial diseases. We examined consecutive patients with mitochondrial diseases, in comparison with patients with non-mitochondrial disease neuromuscular disorders and healthy controls. The serum concentrations of growth differentiation factor 15 were measured by ELISA, and compared with those of FGF21, lactate, and creatine kinase. We also evaluated the correlations between growth differentiation factor 15 concentrations and the Newcastle Mitochondrial Disease Adult Scale, numbers of ragged-red fibers, and COX-negative fibers in the biopsied muscles. The median serum growth differentiation factor 15 concentration was significantly elevated in 42 patients with mitochondrial diseases, compared with 20 patients with non-mitochondrial disease neuromuscular disorders and 50 healthy controls. The area under the curve of growth differentiation factor 15 for the diagnosis of muscle-manifesting mitochondrial diseases was 0.999, in comparison with those area under the curves of the other biomarkers including fibroblast growth factor 21 (0.935, p < 0.01), lactate (0.845 for p < 0.001), and creatine kinase (0.575, p < 0.001). Growth differentiation factor 15 was significantly correlated with mitochondrial disease severity and the proportion of ragged-red fibers identified in the biopsied muscles. Circulating growth differentiation factor 15 measurement is a superior biomarker with high sensitivity and specificity, which can be used as a non-invasive test to screen for primary mitochondrial diseases and dysmetabolic myopathy with associated mitochondrial dysfunction in susceptible individuals.
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