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Letter to the Editor

With interest we read the article by Esterhuizen et al. about a study of 9 patients with mitochondrial
encephalopathy, lactic acidosis, and stroke-like episode (MELAS), 30 patients with maternally inherited
diabetes and deafness (MIDD), and 18 patients with mitochondrial myopathy (MM), all carrying the MT-
TL1 variant m.3243A>G, for urine analysis by means of liquid chromatography tandem mass
spectroscopy (LC-MS/MS), gas chromatography time-of-flight mass spectroscopy (GC-TOF-MS), and by
NMR spectroscopy [1]. It was found that glucose metabolism is disturbed only in MIDD, that fatty acid
metabolism is modified in MELAS, and that urine creatinine is elevated in MM [1]. The study is
appealing but raises comments and concerns.

The first limitation of the study is that the phenotype, and thus the urine metabolomic profile, may
not only depend on the syndromic classification, the HbAlc values, and the heteroplasmy rate, but on
a number of other factors, including co-morbidities, co-medication, diet, hormone levels,
environment, and physical activity. Thus, we should know if the four groups were homogeneous for
these parameters or not. Of particular interest are renal function parameters, electrolyte levels,
protein level, infection parameters to exclude renal or urinary infection, arterial gas analysis, hormone
profiles, and other co-morbidities. According to table 1 gastro-intestinal compromise was significantly
more prevalent in MELAS as compared to MIDD or MM patients [1]. Thus, it should be discussed to
which degree metabolic disturbances due to gastro-intestinal compromise influenced the urine
metabolome.

A second limitation is that the current medication the included patients were regularly taking was not
discontinued prior to urine investigations, whereas it was stopped in healthy controls. The authors
themselves mention in the discussion that e.g. the antioxidant glutathione can lower pyroglutamic
acid [1]. Furthermore, angiotensin-converting enzyme inhibitors were more frequently taken by MIID
as compared to MM or MELAS patients. Antiepileptic drugs (AEDs) were significantly more frequently
taken by MELAS as compared to MM or MIDD patients. Insulin and sulfonyl-urea derivatives were more
frequently taken by MIDD as compared to MELAS or MM patients [1]. Thus, it should be discussed to
which degree the results were influenced by the variable current medication. How many patients were
removed from the evaluation because of the current medication, as indicated in section 3.1.

A third limitation is that the phenotype may not only depend on the heteroplasmy rate but also on the
mtDNA copy number and mtDNA polymorphisms. Additionally, the nuclear genetic background may
further modify the urine metabolome. Anyhow, it appears that according to table 1 heteroplasmy rates
in MELAS were significantly higher in MELAS patients as compared to MIDD and MM patients. Thus, it
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is quite likely that differences in the urine metabolome are in fact attributable to variable
heteroplasmy rates between the groups.

Since MELAS is associated with diabetes in some of the patients [2], we should know if the
carbohydrate metabolism was disturbed in the same way in MELAS patients with diabetes as in MIDD
patients.

According to the abstract, creatinine was elevated in the MM cohort but not in MELAS or MIDD. In the
result section, on the contrary, it is mentioned that creatinine was “significantly affected” in MIDD
patients [1]. This discrepancy requires clarification.

Overall, the study has limitations with regard to group homogeneity, which should be addressed
before drawing conclusions as those presented. Urine metabolomics may be influenced by a number
of factors which were not considered in the study, why it cannot be excluded that the differences
found are not disease-specific but rather due to confounding factors such as renal function, other co-
morbidities, co-medication, diet, or degree of physical activity. Delineation between MELAS, MIDD. and
MM phenotypes upon the urine metabolome should be regarded with caution as long as factors
possibly contributing to apparent differences were not excluded.
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