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Letter to the Editor

In a recent article Batllori et al. reported about
a retrospective study of cerebrospinal fluid
(CSF)  concentrations of  monoamines
(homovanillic acid (HVA), 5-
hydroxyindolacetic acid (5HIAA)), pterines
(neopterin, biopterin), and 5-methyl-tetra-
hydrofolate (SMTHF) in 29 patients with a
genetically confirmed mitochondrial disorder
(MID) [1]. The study showed that high HVA is
associated with low folate levels in KSS but
was otherwise in-conclusive [1]. We have the
following comments and concerns.

Parkinson syndrome (PS) was an exclusion
criterion as mentioned in the method section
[1], but at least two patients with PS were
nonetheless included. Which was the rationale
for this contradictory approach? Data were
retrospectively collected over a period of 12y.

Were the methods applied for determining
monoamines, pterines, and SMTHF truly the
same in all 29 patients over this period of time?
Which were the reference limits of the 5
assessed parameters? Heteroplasmy rates in
primary mtDNA mutations strongly determine
the phenotype [2]. Did CSF levels of
monoamines, pterines, and SMTHF correlate
with heteroplasmy rates of the mtDNA variants
in patients with a primary mtDNA mutation?
According to table 1, CSF lactate was measured
by MRS in only 3 patients [1]. Thus, a
correlation between imaging studies or
monamines and CSF lactate cannot be
established, as indicated in the results section.
Was CSF lactate also measured directly in the
CSF? CSF monoamines, pterines, and SMTHF
may depend on the redox status of the
individuals. Was the anti-oxidative capacity
ever measured in the included patients? Was
there a relation between the anti-oxidative
capacity and CSF monoamines, pterines, and
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5MTHF levels? Was there a difference in the
levels of CSF monoamines, pterines, and
5MTHF levels between patients carrying a
mtDNA variant and those carrying a nDNA
mutation? Since MIDs may secondarily induce
immunological reactions [3], and since
neopterin is a non-specific marker of
inflammatory/immunological processes [4], it
may be elevated in case such an immunologic
reaction is induced by a MID. Thus, elevated
CSF monoamines may be a secondary, non-
specific finding and thus not helpful as a
biomarker of MIDs. The monoamine profile
may be abnormal also in extrapyramidal
syndromes (EPS) or depression. According to
table 1, at least 10 patients had EPS (dystonia
(n=8), PS (n=2)). In how many of the patients
with EPS was a dopamin transporter SPECT
(DAT scan) carried out? According to table 1
monoamines were normal, elevated, or
decreased in the 10 patients with EPS. Since
MIDs frequently go along with EPS [5] and
since monoamine levels in the 10 EPS patients
were conflicting, CSF monoamines have to be
regarded as a non-specific finding and are thus
not helpful as a biomarker of MIDs.

In case the choroidal plexus is truly
malfunctioning in MIDs, why is there hardly
ever hydrocephalus in  MID patients?
Chromosmal defects are usually not regarded as
responsible for MIDs. Why was a patient with
a chromosomal defect included as a patient with
genetically confirmed MID?. In conclusion, we
do not regard CSF levels of monoamimnes,
pterines, or SMTHF CSF as useful biomarkers
for MIDs, since deflections of these parameters
are multifactorial and thus non-specific.
Inclusion and exclusion criteria of the presented
study need to be revised and reference limits of
the evaluated parameters need to be provided.

Author contribution: JF: design, literature
search, discussion, first draft, SZ-M: literature
search, discussion, critical comments
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