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Pyridoxine-dependent epilepsy (PDE; OMIM 266100) is an
autosomal recessive disorder characterized by intractable neo-
natal seizures responsive only to pyridoxine.1 The biochem-
ical and genetic backgrounds of PDE have so far not been
unravelled. Diagnosis is exclusively clinical and depends on
the demonstration of a beneficial effect of pyridoxine. PDE
is considered “proven” when seizures recur after pyridoxine
withdrawal. Isolated elevations of L-pipecolic acid (PA) have
been found in plasma and cerebrospinal fluid (CSF) of three
patients with PDE and were considered a possible biochem-
ical hallmark for the disorder.2

Our patient is the fourth child of nonconsanguineous par-
ents. The boy was born at 35 weeks of gestation with normal
Apgar scores. One hour after birth, onset of seizures and re-
spiratory failure necessitated mechanical ventilation. Electro-
encephalography (EEG) showed a burst suppression pattern.
Treatment with conventional antiepileptic drugs failed. At
the age of 4 days, the first dose of pyridoxine (50mg IV)
immediately led to an EEG isoelectric. Pyridoxine was con-
tinued orally and the boy slowly recovered during the fol-
lowing days. In the first year, spasticity and mental retarda-
tion became evident and an obstructive hydrocephalus
developed and was surgically treated. Currently aged 6 years,
the boy is still receiving pyridoxine and shows moderate de-
velopmental delay, spastic dysarthria and gait, but no sei-
zures. EEG shows some slowing of background activity with-
out epileptic discharges. Extensive metabolic workup was
performed in the first weeks of life but did not show con-
clusive abnormalities. Especially amino acids and GABA in
CSF were normal. PA, however, was repeatedly demon-
strated in urine but never quantified. Recently, we quantified
PA in the CSF sample that was taken at age 3 weeks (and
had been stored at �80°C) and in freshly taken samples of
CSF, blood, and urine (Table). The methods used have been
published previously.3

Independently, and for the first time after the original
publication by Plecko and colleagues2 in the Annals we were
able to confirm that elevated concentrations of PA in CSF,
and to a lesser degree also in plasma, can be found in PDE.
The explanation for the increased concentration of PA and
its role in the mechanisms that lead to the epileptic enceph-
alopathy in PDE remains speculative.2 We consider the dem-
onstration of isolated PA elevations in (suspected) PDE such

a strong argument in favor of the diagnosis that the demon-
stration of isolated PA elevations should prevent patients
from dangerous pyridoxine withdrawals.
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Oh Young Bang and colleagues are to be congratulated for
their pioneering work on mesenchymal stem cell (MSC)
transplantation in stroke patients.1 However, their statement
that we now need double-blind studies with larger cohorts to
reach a definitive conclusion regarding the efficacy of this
therapy is premature. Evidence that the intravenously admin-
istered MSCs were biologically active is indirect and based
on a presumed enhanced functional recovery. A major con-
cern in this study is the authors’ claim that functional im-
provement in the transplanted group was better than in the
control group.

First, the groups were too small to make such a claim.
Second, results were not reported in accordance with the
Consolidated Standards of Reporting Trials (CONSORT)
guidelines. As such, based on the data in Figure 3, we are
confronted with a situation that in the control group (n �
25) patients gradually dropped out at 3, 6, and 12 months.
At 12 months, 10 patients in the control group were miss-
ing. The reason is not mentioned, but it may greatly influ-
ence the interpretation of the results. Third, because there
was no sham intervention, it is unclear for me how the as-
sessing neurologist could be blind to the group allocation,

Table. Concentrations (reference values) of Pipecolic Acid in Body Fluids of a Patient with Pyridoxine-Dependent Epilepsy at the
Ages of 3 weeks and 6 years

Fluid 3 Weeks 6 Years

CSF 6.99 (0.009–0.12) �mol/L 1.51 (0.009–0.12) �mol/L
Plasma NA 5.25 and 6.59 (0.54–2.46) �mol/L
Urine NA 0.07 and 0.10 (0.01–1.54) mmol/mol creatinine

CSF � cerebrospinal fluid; NA � not available.
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