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Ceftriaxone may not trigger seizures in POLG1 carriers
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1 LETTER TO THE EDITOR
With interest we read the article by Gaudo et al. about a 4-
year-old female with a mitochondrial disorder (MID) due to
a compound heterozygous variant in POLG1 for whom the
authors claimed that Borreliosis or ceftriaxone had wors-
ened the phenotype [1]. We have the following comments
and concerns.

The main shortcoming of the study is that the diagnosis
Borreliosis is questionable. For diagnosing acute Borrelio-
sis not only IgM antibodies but also IgG antibodies against
Borrelia burgdorferi need to be elevated in the serum. We
also should know with which symptoms and signs Borre-
liosis manifested clinically, if Borrelia antibodies were also
elevated in the cerebro-spinal fluid (CSF), if there was pleo-
cytosis, and if neuroborreliosis was diagnosed. If Borreliosis
was diagnosed erroneously, there was no indication for cef-
triaxone.

Arguments against ceftriaxone as the trigger of seizures
in the index patient are that so far no adverse reaction of
ceftriaxone in POLG1 mutation carries has been reported
and that ceftriaxone is usually well-tolerated in MID pa-
tients [2], A further argument against a triggering effect
of ceftriaxone is that beta-lactam antibiotics have an anti-
convulsive effect [3].

Another shortcoming is that the description of the disease
course at age 3y is unprecise. We should know if the increase
of seizure frequency occurred before or after application of
ceftriaxone, how often ceftriaxone was given intravenously,
if there was fever which could have triggered seizures, and if
the episode after the second application of ceftriaxone was
a series of seizures or an epileptic state.

Another shortcoming is that the patient received val-
proic acid (VPA) although it is known that VPA is
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mitochondrion-toxic and hepatotoxic, particularly in car-
riers of POLG1 variants and may even lead to acute,
fatal liver cell necrosis [4]. In addition to VPA, pheno-
barbital (PB) and carbamazepine (CBZ) are potentially
mitochondrion-toxic [5]. It is unclear if PB, CBZ and leve-
tirazetam (LEV) replaced VPA or were given in addition to
VPA. The authors should have tested not only the toxicity
of ceftriaxone and lidocaine to fibroblasts, but also that of
VPA.

The authors should explain why lidocaine was given in-
travenously in addition to ceftriaxone for Borreliosis. From
some local anesthetics it is known that they may worsen
MIDs [6].

A further shortcoming is that the parents or other fam-
ily members were not tested for the presence or absence of
either POLG1 variant. If the mutation segregates with the
phenotype, this would be an argument for the pathogenic-
ity of the variants. Though the parents were described as
healthy [1], they should be prospectively investigated for
subclinical or mildly manifesting MID. Knowing the genetic
status of the parents is a prerequisite for appropriate genetic
counselling.

Unclear remains if tendon reflexes were reduced due
to myopathy or neuropathy and if “increased tone” was
classified as spasticity or rigor. Since the patient had hy-
pomimia [1], an extra-pyramidal syndrome should be ex-
cluded. The term “right tetraparesis” is contradictory.

Overall, the study has a number of shortcomings which
need to be addressed before drawing final conclusions.
For the safety of MID patients, mitochondrion-toxic drugs
should be avoided.
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