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LETTER TO THE EDITOR

W l L EY C N S Neuroscience & Therapeutics

Mitochondrial ataxia is genetically and phenotypically

heterogeneous

Dear Editor,

With interest, we read the article by Dong et al about the genetic
cause of ataxia in 33 Chinese patients.! The included patients were
investigated by next-generation sequencing (NGS) for a possible ge-
netic cause of the clinical presentation.! The study raises a number
of comments and concerns.

We do not agree with the initial statement of the introduction
that “ataxia is a heterogeneous group of disorders with multiple
types...” Ataxia is a sign and found on clinical neurological exam-
ination. If the authors mean hereditary ataxias, the wording needs
to be adapted. A major group of hereditary ataxias was not men-
tioned in the statement about the genetic classification of ataxias,
and these are the maternally transmitted ataxias /mitochondrial
ataxias).?

Ataxia may not only be a phenotypic manifestation of myoclonic
epilepsy with ragged-red fibers (MERRF), Kearns-Sayre syndrome
(KSS), neuropathy, ataxia, retinitis pigmentosa (NARP), or POLG1-
associated mitochondrial disorders (MIDs), but may also occur in
ponto-cerebellar hypoplasia (PCHé), leukoencephalopathy with
brainstem and spinal cord involvement (LBSL), X-linked sideroblastic
anemia (XLSA), mitochondrial recessive ataxia syndrome (MIRAS),
in patients carrying the mutations m.3243A > G and in a number of
other specific or nonspecific MIDs. Cerebellar ataxia may be also as-
sociated with mutations in genes affecting mitochondrial functions,
such as the L2HGDH,* PITRM1,> COA7,® VPS13D,” ACO2,2 NADK2,’
VARS2,% AIFM1,'! and SLC25A46,'% to mention just the ones most
recently detected.

Ataxia may not only be due to cerebral causes but also due to
abnormalities of the spinal cord or the peripheral nerves.*® Thus, it
is conceivable that among the 33 included patients some had a spi-
nal cord lesion or a sensory or sensorimotor neuropathy. Was ataxia
among the 33 included patients classified according to the location
of the lesion? Another indicator for sensory ataxia in the cohort
studied is that 18% had sensory disturbances and 6% had autonomic
dysfunction, which is frequently associated with sensory neuropa-
thy. The authors excluded only some causes of acquired and hered-
itary neuropathy but many more need to be excluded. How many
of the 33 included patients presented with sensory or sensorimotor
neuropathy? Exclusion of polyneuropathy as the cause of ataxia is
particularly important as 18% of the 33 patients had clumsiness of
their hands.

A further shortcoming of the report is the lack of a detailed
family history. As the study looked for hereditary diseases, it is im-

portant to look thoroughly for nonneurological and neurological

abnormalities in addition to ataxia in any of the first-degree rela-
tives of the 33 included patients. This is particularly important as
the genotype-phenotype correlation may not be strong in each type
of genetic defect, particularly in heteroplasmic mtDNA mutations,
and as there may be significant phenotypic heterogeneity between
first-degree family members. Different phenotypes within a family
can be due to the same mutation, why a genetic link between family
members can be easily overlooked.

As spinocerebellar ataxias (SCAs) may be due to mutations in
more than the 46 genes tested with the panel, it is important that
particularly in the 28 patients in whom no genetic cause for ataxia
could be detected by genetic screening, SCA is excluded.

Despite clinical manifestations in some of the first-degree rela-
tives of the five patients in whom a genetic cause of ataxia could be
detected, only to one of these relatives was a genetic investigation
proposed. However, genetic testing of all relatives is important to as-
sess the type of transmission, to determine the degree of phenotypic
heterogeneity and to determine whether the variant was inherited
or sporadic.

Finally, we do not agree with the statement that there is no gold
standard for assessing the pathogenicity of a mutation.! At least for
tRNA variants, the pathogenicity can be easily assessed by applica-
tion of the modified Yarham score.’* The strength of the genotype-
phenotype correlation can be assessed by application of the Smith
score.*

Overall, this interesting study could be more meaningful by tak-
ing a thorough family history from each of the participants, by exclu-
sion of sensory ataxia, by genetic workup in all first-degree relatives,
and by exclusion of all possible differentials among those who did

not carry a mutation in any of the targeted genes.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ORCID

Josef Finsterer http://orcid.org/0000-0003-2839-7305

Josef Finsterer!
Sinda Zarrouk-Mahjoub?

IKrankenanstalt Rudolfstiftung, Vienna, Austria
2pasteur Institute of Tunis, University of Tunis El Manar and Genomics

Platform, Tunis, Tunisia

CNS Neurosci Ther. 2018;24:1301-1302.

wileyonlinelibrary.com/journal/cns

© 2018 John Wiley & Sons Ltd | 1301


www.wileyonlinelibrary.com/journal/cns
http://orcid.org/0000-0003-2839-7305
http://orcid.org/0000-0003-2839-7305
http://orcid.org/0000-0003-2839-7305

292 | \WILEY—CNS «

LETTER TO THE EDITOR

uroscience & Therapeutics

Correspondence: Josef Finsterer, Krankenanstalt Rudolfstiftung,
Postfach 20, 1180 Vienna, Austria (fifigs1@yahoo.de).
Josef Finsterer and Sinda Zarrouk-Mahjoub contributed equally.

REFERENCES

1.

Dong HL, MaY, Li QF et al. Genetic and clinical features of Chinese
patients with mitochondrial ataxia identified by targeted next-gen-
eration sequencing. CNS Neurosci Ther. 2018;in press. https://doi.
org/10.1111/cns.12972.
Finsterer J. Mitochondrial
2009;36:543-553.

Pickett SJ, Grady JP, Ng YS et al. Phenotypic heterogeneity in
m.3243AxxbbbG mitochondrial disease: The role of nuclear fac-
tors. Ann Clin Transl Neurol. 2018;5(3):333-345.

Ullah MI, Nasir A, Ahmad A et al. Identification of novel L2ZHGDH
mutation in a large consanguineous Pakistani family- a case report.
BMC Med Genet. 2018;19(1):25.

Langer Y, Aran A, Gulsuner S et al. Mitochondrial PITRM1 peptidase
loss-of-function in childhood cerebellar atrophy. J Med Genet. 2018.
https:/doi.org/10.1136/jmedgenet-2018-105330.

HiguchiY, Okunushi R, Hara T et al. Mutations in COA7 cause spinoc-
erebellar ataxia with axonal neuropathy. Brain. 2018;141:1622-1636.

ataxias. Can J Neurol Sci.

10.

11.

12.

13.

14.

Seong E, Insolera R, Dulovic M et al. Mutations in VPS13D lead to a
new recessive ataxia with spasticity and mitochondrial defects. Ann
Neurol. 2018;in press. https://doi.org/10.1002/ana.25220.
Bouwkamp CG, Afawi Z, Fattal-Valevski A et al. ACO2 homozygous
missense mutation associated with complicated hereditary spastic
paraplegia. Neurol Genet. 2018;4(2):223.

Pomerantz DJ, Ferdinandusse S, Cogan J et al. Clinical heteroge-
neity of mitochondrial NAD kinase deficiency caused by a NADK2
start loss variant. Am J Med Genet A. 2018;176:692-698.

Alsemari A, Al-Younes B, Goljan E et al. Recessive VARS2 mutation un-
derlies a novel syndrome with epilepsy, mental retardation, short stat-
ure, growth hormone deficiency, and hypogonadism. Hum Genomics.
2017;11(1):28. https:/doi.org/10.1186/s40246-017-0124-4.
Heimer G, Eyal E, Zhu X et al. Mutations in AIFM1 cause an X-linked
childhood cerebellar ataxia partially responsive to riboflavin. Eur J
Paediatr Neurol. 2018;22:93-101.

Li Z, Peng Y, Hufnagel RB et al. Loss of SLC25A46 causes neuro-
degeneration by affecting mitochondrial dynamics and energy pro-
duction in mice. Hum Mol Genet. 2017;26:3776-3791.

Pisciotta C, Shy ME. Neuropathy. Handb Clin Neurol. 2018;148:
653-665.

Finsterer J, Zarrouk-Mahjoub S, Shoffner JM. MERRF classifica-
tion: implications for diagnosis and clinical trials. Pediatr Neurol.
2018;80:8-23.


mailto:fifigs1@yahoo.de
https://doi.org/10.1111/cns.12972
https://doi.org/10.1111/cns.12972
https://doi.org/10.1136/jmedgenet-2018-105330
https://doi.org/10.1002/ana.25220
https://doi.org/10.1186/s40246-017-0124-4

