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Letter to the Editor 

We read with interest the article by Ikeda et al. about a 25-year-old man with mitochondrial nephropathy due to the mtDNA 

variant m.5538G>A with 53% heteroplasmy in the kidneys who was treated with imeglimin [1]. One year after starting 

imeglimin therapy, kidney function deteriorated rapidly, but proteinuria decreased [1]. A nephroprotective effect of imeglimin 

was suggested [1]. The study is promising, but some points require discussion. 

First, the effect of a drug cannot be assessed by examining a single patient. To determine whether imeglimin is actually 

beneficial in mitochondrial nephropathy, adequately designed studies (randomized, placebo-controlled crossover trials) are 

essential. The results of a single case can be misleading and lead to misinterpretations and inappropriate recommendations. 

Secondly, mtDNA copy number has not been identified and discussed as a modifier of the phenotype [1]. mtDNA copy number 

influences the effect of an mtDNA variant by acting as a buffer or amplifier of the m.5538G>A mutation [2]. Higher copy 

numbers can compensate for a pathogenic mutation and lead to milder symptoms, while lower numbers exacerbate dysfunction 

and cause a more severe disease course [2]. This occurs through altered efficiency of oxidative phosphorylation and 

mitochondrial translation and serves as a compensatory mechanism or biomarker for disease severity [2]. 

Third, the mtDNA haplotype has not been described as a modifier of the phenotype [3]. The mtDNA haplotype alters 

mitochondrial function through interaction with nuclear DNA (nDNA), thereby influencing cellular properties such as energy 

metabolism, differentiation, fusion, fission, and disease risk. These alterations lead to complex traits such as aging, metabolic 

health, and muscle development [3]. Different haplotypes establish different mitochondrial set points for energy production, 

thus influencing the cellular stress response. This leads to different gene expression patterns and even alterations in DNA 

methylation in nDNA, ultimately shaping the phenotype [3]. 

Fourth, no information on family history was provided. In order to assess whether the m.5538G>A variant was inherited from 

the mother or whether it arose de novo, it is crucial to know whether the mother or another first-degree relative carried the 

pathogenic variant and was clinically affected either by renal insufficiency or by another typical mitochondrial organ 

involvement. 

The fifth point is that the index patient was not systematically screened for involvement of organs other than the kidneys. Since 

mitochondrial diseases are usually multisystemic - either at the onset of the disease or during its progression - it is crucial to 

screen these patients for involvement of organs other than the kidneys. The m.5538G>A variant is known to also manifest as 

myoclonic epilepsy, diabetes, and hypothyroidism [4]. 

In summary, interpreting the phenotype of the m.5538G>A variant requires determining the haplotype and mtDNA copy 

number. Appropriately designed studies are needed to assess whether imeglimin is indeed beneficial in mitochondrial 

nephropathy.  
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