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Pyridoxine-dependent epilepsy (PDE) is a rare autosomal recessive disorder and is considered a
prototypical form of metabolic epilepsy. It is characterised by recurrent seizures in the prenatal,
neonatal and/or postnatal periods that are resistant to conventional antiepileptic drugs, but
responsive to pharmacological doses of pyridoxine. The point prevalence of PDE may vary from
1:20,000 to 1:600,000, based on the degree of systemic ascertainment via therapeutic trial with
pyridoxine. Often, pyridoxine-dependent epilepsy can cause diagnostic dilemmas, due to a lack of
awareness of this clinical condition, the wide spectrum of clinical manifestations and phenotype
genotype variances. Accumulation of the toxic metabolites will lead to developmental delay and
mental retardation in the long term, which can be prevented by pyridoxine supplementation and
restriction of lysine from diet. Hence, early detection of this condition is very important. Novel
instrumental screening methods need to be developed for early detection of this condition to achieve
better seizure control and prevent long-term brain damage in this group of patients. Here, we report
a case of a newborn who presented with atypical features of neonatal epileptic encephalopathy along
with abdominal distension and a mixed seizure pattern and was diagnosed as pyridoxine-dependent
epilepsy on whole exome sequencing.
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Introduction

Pyridoxine-dependent epilepsy (PDE) is a rare
autosomal recessive disorder and is considered a
protypical form of metabolic epilepsy [1]. It is
characterised by recurrent seizures in the prenatal,
neonatal and/or postnatal periods that are resistant
to conventional antiepileptic drugs, but responsive
to pharmacological doses of pyridoxine [2]. Hunt et.
al. first described PDE in 1954 in a newborn with
pharmaco-resistant seizures that were controlled
immediately after parenteral administration of a
multivitamin cocktail containing vitamin B6 [3]. The
point prevalence of PDE may vary from 1:20,000 to
1:600,000, based on the degree of systemic
ascertainment via a therapeutic trial with pyridoxine
[4-6]. Here, we report a case of a newborn who
presented with features of neonatal epileptic
encephalopathy along with abdominal distension
and a mixed seizure pattern and was diagnosed as
pyridoxine-dependent epilepsy on whole exome
sequencing.

Case Report

A 12 hours old male newborn, born to 3rd-degree
consanguineous parents at term gestation with a
birth weight of 2.540 kgs was brought with an
episode of vomiting and sudden onset abdominal
distension. He was exclusively breastfed. Mother
had an uneventful antenatal period. He did not have
any history of perinatal insult. At admission, he had
severe acidosis which was managed as per protocol.
His sepsis screen, serum electrolytes and other
relevant investigations sent were within normal
limits. However, on day 3 of life his abdominal
distension increased with a deranged capillary filling
time, hence he was electively intubated and
ventilated for a brief duration of 48 hours. He had 2
episodes of seizure activity predominantly as
paroxysmal facial grimacing and abnormal eye
movements, hence he was loaded with Inj.
Phenobarbitone. He was seizure-free for a brief
period of 48 hours. Once, he was stable he was
weaned off from the ventilator. His serum ammonia
levels were within normal limits. Blood lactate levels
were elevated.

Over the next 2 days, a rebound increase in seizure
activity was noted with excessive irritability and
abnormal eye and facial movements; hence a
second anticonvulsant was added.

Each episode of seizure activity was different from
the other in onset, involvement, duration and
amplitude (mixed seizure pattern). His EEG showed
diffuse cerebral dysfunction with electrographic
seizures arising from the left occipital region.
Repeat blood lactate levels showed an increasing
trend. A pediatric neurologist's opinion was taken
who advised an MRI brain with MR spectroscopy
which was normal.CSF analysis along with CSF
lactate, paired plasma and CSF glycine were sent,
all of which were within normal limits. Urine GCMS
showed increased excretion of lactic acid. Congenital
lactic acidosis vs. Medium chain acyl co-A
dehydrogenase deficiency, hence he was started on
all cofactor supplementation His TMS (Tandem mass
spectrometry) report was normal.

On day 7 of admission, he had an increase in
abdominal distension with hyperalertness, irritability
and emesis with abnormal eye movements, hence
with the suspicion of pyridoxine-dependent epilepsy,
whole exome sequencing was sent and a dose of
pyridoxine administered. Whole exome sequencing
and mitochondrial genome sequencing report
showed a homozygous missense variant in exon 17
of the ALDH7A1 gene that results in the amino acid
substitution of Lysine for Arginine at codon 519.
This observed variant has been previously reported
in patients affected with pyridoxine-dependent
epilepsy and it lies in the aldehyde dehydrogenase
family domain of the ALDH7A1 protein. He was
discharged with a long-term neurodevelopmental
follow-up on pyridoxine supplementation, lysine-
restricted diet and Arginine fortification.

Results
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Figure 1: Whole exome sequencing report of
the baby.

Discussion

The point prevalence of PDE may vary from 1;
20,000 TO 1:6,00,00 based on the degree of
systemic ascertainment via a therapeutic trial with
pyridoxine[4-6]. The underlying genetic defect was
identified in 2006 as mutations in ALDH7A1
resulting in the deficiency of a-aminoadipic
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Semialdehyde dehydrogenase (antiquitin) which is
involved in cerebral lysine catabolism[7]. Antiquitin
deficiency results in the accumulation of
intermediate  substrates arising from lysine
degradation proximal to the deficient enzyme
activity, including a-aminoadipic
semialdehyde(AASA), A-1-piperidine -6-carboxylate
(P6C) and pipecolic acid (Figure 1). Inactivation of
pyridoxal 5’ phosphate (PLP) via a chemical reaction
with P6C is the pathophysiological mechanism of
pyridoxine dependency[8].
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Figure 2: Pathophysiology of pyridoxine dependent
epilepsy showing the accumulation of toxic
metabolites.Pyridoxine supplementation
compensates for the chemical pyridoxal 5 phosphate
inactivation, but the accumulation of substrates
from lysine degradation is not sufficiently reduced.

PDE patients have a heterogeneous clinical
phenotype. The neonatal epileptic encephalopathy
presentation may include gastrointestinal symptoms
such as emesis and abdominal distension,
sleeplessness, hyperalertness, irritability,
paroxysmal facial grimacing and abnormal eye
movements. These striking findings are associated
with recurrent partial motor seizures, generalised
tonic seizures or myoclonus. Depending upon the
phenotype, response (if any) to Antiepileptic drugs
and timing of the initiation of pyridoxine
supplementation, complex partial seizures, infantile
spasms, other myoclonic seizures and a mixed
seizure pattern may develop[6,9, 10-13].

Treatment involves Pyridoxine supplementation
lifelong in pharmacological doses. In most patients
with PDE, therapeutic pyridoxine dosages may vary
from 15-30 mg/kg/day in infants or up to 200
mg/day in neonates and 500 mg/day in adults [14-
15]. Lysine restricted diet is needed as pyridoxine
compensates for the chemical inactivation, but the
accumulation of substrates from lysine degradation
is not sufficiently reduced. The presence of these
neurotoxic compounds could explain the partial
efficacy of pyridoxine, as 75-80% of patients suffer
from developmental delay or intellectual disability,
despite excellent seizure control [16]. Cerebral
lysine influx and oxidation can be modulated by
Arginine, which competes with lysine for transport
at the blood-brain barrier and the inner
mitochondrial membrane. It is hypothesized that
Arginine supplementation will compete with lysine,
thereby reducing the excess lysine influx into the
brain, which leads to the accumulation of the
neurotoxic  substrates caused by Antiquitin
deficiency [17].

Conclusion

PDE, being a rare disease, poses some inherent
challenges to research, which include under-
diagnosis due to sufficient awareness, clinical
heterogeneity, incomplete insight into the clinical
spectrum and genotype-phenotype correlation.
Novel approaches for early detection will be
instrumental in effectively determining the
frequency of this condition, providing an opportunity
to initiate treatment at the earliest and control
seizures, ultimately also limiting brain damage in
affected individuals.
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