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RESULTS

Weakness

Fatigue, and myalgias are commonly encountered symptoms of mitochondrial disease and may
be the only symptoms in adults or children. These symptoms can be caused by nuclear DNA or
mitochondrial DNA (mtDNA) mutations. Given the complex mechanisms producing
mitochondrial disease, a multifaceted approach must be used for diagnosis. OXPHOS
enzymology alone is insufficient for diagnosis of mitochondrial disease. A retrospective
analysis of evaluations performed on 62 patients was performed.
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Mitochondrial disease diagnosed by published criteria (reviewed in 1). Data for Pediatric and
Adult patients for the following categories of testing were reviewed. Metabolic testing: Organic
acids, amino acids, blood lactate and pyruvate. Muscle biopsy: Histology, OXPHOS enzymology,
Quantitative Western blot of selected OXPHOS enzyme subunits (Complexes I-V), muscle CoQ10
levels, mtDNA copy number determination, mtDNA analysis (sequencing, deletion/duplication
testing), Glycolytic enzymes. Fibroblast culture: Fatty acid oxidation testing.
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1. Mitochondrial disease is an important cause of fatigue and myalgias, which can be the only
symptoms in adult and pediatric patients. A multi-faceted diagnostic approach is essential
for proper diagnosis. OXPHOS enzymology alone is NOT sufficient for patient diagnosis (see
diagnostic criteria reviewed in reference 1).

2. In children, the most significant lab abnormalities were identified when fatigue was
accompanied by myalgias and cramps. Rhabdomyolysis was not observed. None harbored
defects in fatty acid oxidation (100% tested) or in glycogen metabolism (48% (10/21) tested).
CPK is increased in 24% (5/21) (300-500 IU/L up to 3000 IU/L). Patients with increased CPK
did not harbor defects in dystrophin, sarcoglycans (a,B,y,5), dysferlin, calpain3 (CAPN3), or
caveolin (CAV3). Muscle histology was non-diagnostic in 85.7% (18/21). Mitochondrial
myopathy was observed in 9.5% (2/21) and myopathic changes in 4.8% (1/21). One child had
a deficiency in CoQ10 which is a treatable abnormality. Pathogenic mtDNA mutations were
identified in 22% (2/9).

3. In adults, the most significant lab abnormalities were identified when fatigue was
accompanied by myalgias and cramps. Rhabdomyolysis was observed in 25% . Evaluation
for defects of glycogen metabolism and fatty acid oxidation were negative. CPK was
increased in 17%. Muscle Coenzyme Q10 deficiency (a treatable defect) was present in 41%
(7/17). A decreased mtDNA copy number was present in 7% (2/27). Pathogenic mtDNA
mutations were identified in 8% (2/26). MtDNA mutations with significant evolutionary
conservation were observed in 27% (7/26).
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