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Abstract: Pyridoxine dependent epilepsies (PDEs) are rare autosomal recessive disorders with onset in neonatal
period. Seizures are typically not responsive to conventional antiepileptic drugs, but they cease after parental
pyridoxine administration. Atypical forms are characterized partly response to pyridoxine and a late onset of
symptoms (up to the age of three years). Prevalence is variable and it has rarely been described. The genes
involved in PDEs are the gene encoding for the Alpha-aminoadipic-semialdehyde dehydrogenase (ALDH7AT) and
PROSC gene, which encodes a pyridoxal-5-phosphate binding protein. Mutations in the gene encoding for the
pyridoxal-5-phosphate oxidase enzyme (PNPO) are responsible of a clinical entity similar to PDEs responsive to
pyridoxal-5-phosphate administration not to pyridoxine administration. PDEs diagnosis is often delayed because
they are suspected only after conventional anticonvulsant drugs resistance.

Herein authors aim to present an expert point of view on PDEs in childhood, reviewing the most recent literature
data and proposing a new therapeutical approach for seizures of unknown origin in all those children up to the
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Main text

Pyridoxine dependent epilepsies (PDEs) are rare auto-
somal recessive disorders characterized by seizures at
neonatal onset not responsive to conventional antiepi-
leptic drugs (CADs), that only cease after parenteral
pyridoxine administration They present with seizures in
neonatal age, not responsive to conventional antiepilep-
tic drugs, that only cease after parenteral pyridoxine
administration. Epidemiology of PDEs has rarely been
described, with a considerable heterogeneity of published
incidence and prevalence. There are few clinical studies
on a cohort basis describing the diagnostic and thera-
peutic management of PDEs in paediatric age. The
disease is usually not suspected before neonatal seizures
are considered resistant to conventional anticonvulsant
drugs. In regards, there is not a standardized diagnostic
work-up for PDEs and this is often the cause for a
delayed diagnosis. Conventional antiepileptic drugs are
used as first-line treatment. We suggest a new therapeu-
tical approach with intravenous pyridoxine, as first line
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treatment, in all those children up to the age of three
years, with seizures of unknown origin before starting a
therapy with conventional antiepileptic drugs.

Letter to the editor

Pyridoxine dependent epilepsies (PDEs) are rare
autosomal recessive disorders characterized by seizures
at neonatal onset not responsive to conventional antiepi-
leptic drugs (CADs), that only cease after parenteral
pyridoxine administration [1]. Hunt Ad Jr. et al. first
described PDEs in 1954.

Atypical forms include seizures partly responsive to
pyridoxine, and the late-onset forms, described in chil-
dren up to the age of three years [1-10].

Diagnostic criteria for this condition include: 1) cessa-
tion of clinical and electroencephalographic seizures
following iv administration of 100 mg of pyridoxine; 2)
no seizure recurrence while on long-term treatment [1].
Laboratory tests, including the dosage of alpha-
aminoadipic semihaldeyde (A-AASA), pipecolic acid,
pyridoxine and pyridoxal-5'-phosphate oxidase, and
DNA studies can be useful to confirm the diagnosis.

PDEs epidemiology has rarely been described, with a
considerable heterogeneity; reported birth incidences are
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1:20,000 in Germany, 1:396,000 in Netherlands and
1:783,000 in the UK and Ireland [2].

Mutations in the gene encoding for the alpha-
aminoadipic-semialdehyde dehydrogenase (ALDH7A1)
have been identified at first instance, resulting in the related
enzyme deficiency [3]. Though more than 80 gene muta-
tion variants are been associated with PDEs, only 9 repre-
sent 61% of PDEs mutations. The most common mutation
is the missense p.Glu399GlIn in exon 14 representing 30%
of all allele variations. The silent mutation p.Val250Val is
prevalent in the Caucasian population [6]. There are other
clinical entities due to mutations of the gene encoding for
the PNPO, on chromosome 17q21.2, with similar clinical
features of PDEs, but responsive to pyridoxal-5’-phosphate
(PLP) administration, instead of pyridoxine [7]. Recently
PROSC gene, which encodes a PLP binding protein, has
been identified as responsible of PDEs [8]. Some patients
who response to PN or PLP administration don’t have any
known mutation of these genes, suggesting that other not
known yet genes could be involved in PDEs.

On a clinical point of view, literature data report
seizures of various type in PDEs patients, including focal
seizures, generalized tonic-clonic seizures, myoclonia,
and infantile spasms [9]. However, there are few clinical
studies on a cohort basis describing diagnostic and
therapeutic management of PDEs in paediatric age.
Other reports have been published as single cases. This
lack of global vision has caused an under diagnosis of
the condition, as the disease is usually suspected after
neonatal seizures resistance to CADs. There is not a
standardized diagnostic work-up for PDEs and this could
cause further diagnostic delay.

The most common CADs used as first-line treatment in
this condition are: phenobarbital, benzodiazepine, leveti-
racetam, valproic acid, and midazolam; other drugs such
as vigabatrin, phenytoin, ACTH, and dintoine are less fre-
quently used [1]. The wrong diagnosis of the condition
lead to a wrong therapeutic approach, with improper anti-
convulsant drugs administration and related adverse
events. For this reason, according to literature data, we
suggest that an intravenous (IV) pyridoxine test should be
performed in all those children up to the age of three
years, with seizures of unknown origin, as first line treat-
ment, before starting a therapy with conventional anticon-
vulsant drugs. In literature a daily dose of 15-30 mg/Kg
has been recommended for lifelong treatment, and this
should be started after the iv bolus test if positive. If bolus
test is negative, we suggest to give both pyridoxine oral
therapy for few days, for a possible delayed response, and
anticonvulsant therapy. Some patients could need
additional anticonvulsant drugs to control seizures [10].

Moreover the oral dose of pyridoxine at 50 mg/Kg
twice a day for two days has been found as effective as
the iv dose to confirm the diagnosis [4].
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Pyridoxine should then be continued as daily treat-
ment, and none of the literature report has described
adverse events for this therapy.

It is important identify children with PDEs for preven-
tion in their mothers’ further pregnancies; in fact
maternal pyridoxine supplementation during pregnancy
is crucial to reduce psychomotor delay in possible
affected foetuses.

Further studies are mandatory to determine short- and
long-term outcome data for children under pyridoxine
treatment and to draft standardized diagnostic and
therapeutic protocols.

Abbreviations

A-AASA: Alpha-aminoadipic semihaldeyde; ALDH7AT1: Alpha-aminoadipic-
semialdehyde dehydrogenase; CADs: Conventional antiepileptic drugs;
IV: Intravenous; PDEs: Pyridoxine dependent epilepsies; PLP: Pyridoxal-5"
phosphate; PNPO: Pyridoxal-5-phosphate oxidase enzyme

Acknowledgements
Not applicable.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Authors’ contributions
RF and GC gave the same contribution in writing the manuscript. All authors
read and approved the final manuscript.

Competing interest
The authors declare that they have no competing interests.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

"Unit of Pediatrics and Pediatric Emergency, University Hospital
"Policlinico-Vittorio Emanuele”, Via Plebiscito 628, 95124 Catania, Italy.
’Department of Maternal and Child Health, University of Palermo, Palermo,
Italy.

Received: 31 March 2017 Accepted: 28 July 2017
Published online: 05 August 2017

References

1. Baxter P. Pyridoxine-dependent and Pyridoxine-responsive seizures. Dev
Med Child Neurol. 2001;43:416-20.

2. Been JV, Bok LA, Andriessen P, Renier WO. Epidemiology of pyridoxine
dependent seizures in the Netherlands. Arch Dis Child. 2005;90:1293-6.

3. Millis PB, Struys E, Jakobs C, Plaeko B, Baxter P, Baumgartner M, et al.
Mutations in antiquitin in individuals with pyridoxine-dependent seizures.
Nat Med. 2006;12(3):307-9.

4. Stockler S1, Plecko B, Gospe SM Jr, Coulter-Mackie M, Connolly M, van
Karnebeek C, Mercimek-Mahmutoglu S, Hartmann H, Scharer G, Struijs E,
Tein |, Jakobs C, Clayton P, Van Hove JL. Pyridoxine dependent epilepsy and
antiquitin deficiency: clinical and molecular characteristics and



Falsaperla and Corsello Italian Journal of Pediatrics (2017) 43:68

recommendations for diagnosis, treatment and follow-up. Mol Genet
Metab. 2011;104(1-2):48-60. doi:10.1016/jymgme.2011.05.014.

5. Yeghiazaryan NST1, Zara F, Capovilla G, Brigati G, Falsaperla R, Striano P.
Pyridoxine-dependent epilepsy: an under-recognised cause of intractable
seizures. J Paediatr Child Health. 2012 Mar;48(3):E113-5. doi:10.1111/j.1440-
1754.2010.01866.x.

6. Salomons GS1, Bok LA, Struys EA, Pope LL, Darmin PS, Mills PB, Clayton PT,
Willemsen MA, Jakobs C. An intriguing "silent” mutation and a founder
effect in antiquitin (ALDH7A1). Ann Neurol. 2007,62(4):414-8.

7. Plecko B, Paul K, Mills P, Clayton P, Paschke E, Maier O, Hasselmann O,
Schmiedel G, Kanz S, Connolly M, Wolf N, Struys E, Stockler S, Abela L, Hover
D. Pyridoxine responsiveness in novel mutations of the PNPO gene.
Neurology. 2014;,82:1425-33.

8. Darin N, Reid E, Prunetti L, et al. Mutations in PROSC disrupt cellular
pyridoxal phosphate homeostasis and cause vitamin B6-dependent
epilepsy. Am J Hum Genet. 2016 Dec 1;,99(6):1325-37.

9. Pavone P, Falsaperla R, Ruggieri M, Pratico AD, Pavone L. West syndrome
treatment: new roads for an old syndrome. Front Neurol. 2013;12(4):113.

10.  Bok LA, Halbertsma FJ, Houterman S, et al. Long-term outcome in
pyridoxine-dependent epilepsy. Dev Med Child Neurol. 2012,54(9):849-54.

Page 3 of 3

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at .
www.biomedcentral.com/submit () BiolMed Central



http://dx.doi.org/10.1016/j.ymgme.2011.05.014
http://dx.doi.org/10.1111/j.1440-1754.2010.01866.x
http://dx.doi.org/10.1111/j.1440-1754.2010.01866.x

	Outline placeholder
	Abstract

	Main text
	Letter to the editor
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interest
	Ethics approval and consent to participate
	Consent for publication
	Publisher’s Note
	Author details
	References

