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Abstract

AIM: To review the clinical response to levetiracetam
(LEV) in neonatal seizure management in intensive care
unit.

METHODS: Medical records of neonates who received
LEV from January 2009 to August 2014 were reviewed.
Their demographic data, clinical characteristics,
etiology, seizures, electroencephalograms, response
to treatment and outcome were noted. Literature
review of use of LEV in neonates were also performed
via PubMed and EMBASE with keywords - “neonates”,
“seizures”, “epilepsy” and “LEV” up to Sep 2014 and
retrieved the publications. The response rate to LEV
was compared.

RESULTS: Twelve neonates were identified during
the study period. All patients received phenobarbitone
loading prior to consideration of LEV. Seven (58%)
and nine (75%) achieved seizure freedom 24 h and
72 h after LEV was added, both clinically and electro-
graphically. No serious adverse effects were associated
with LEV use. From the literature, there are total 144
neonates reported to have used LEV. The overall
results suggested that LEV could control up to 90% of
neonatal seizures.

CONCLUSION: LEV was found to be relatively safe
and efficacious in treating neonatal seizures, but might
not work well in the most severe hypoxic ischemic
encephalopathy.

Key words: Levetiracetam; Phenobarbitone; Neonates;
Seizures
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Core tip: Neonatal seizures are common, but there is
lack of evidence to support use of anticonvulsants in this
group of patients. Phenobarbitone remains the first line
of treatment despite its limitations. The current study
aims to review our experience of using levetiracetam
(LEV) in management of neonatal seizures and to
compare with the experience reported in the literature.
We find that LEV is a relatively safe and feasible
treatment option. Difficulties in performing studies were
also discussed with the latest report of using bumetanide
for treatment of neonatal seizures.

Yau MLY, Fung ELW, Ng PC. Response of levetiracetam in
neonatal seizures. World J Clin Pediatr 2015; 4(3): 45-49
Available from: URL: http://www.wjgnet.com/2219-2808/full/
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INTRODUCTION

Seizures are common in the neonatal period. The
incidence ranges from 2-4 in 1000 full term newborns
and the prevalence is even higher in preterm babies. The
etiologies are diverse, ranging from hypoxic-ischemic
encephalopathy, encephalitis/meningitis, intraventricular
hemorrhage, structural malformations, and metabolic
or electrolyte disorders, etc. Phenobarbitone has been
used since 1914 as the preferred first-line anticonvulsant
in neonates. However, it has less than 50% efficacy
in controlling neonatal seizures™. In animal models,
phenobarbitone has been shown to cause neuronal
apoptosis, and in toddlers and infants, it is associated
with negative cognitive side effects'’,

Levetiracetam (LEV) is a pyrrolidine derivative, which
acts through binding to and modulation of the synaptic
vesicle protein SV2A. It is well tolerated with little
drug-to-drug interactions. The most reported adverse
effects are sedation and behavioral changes. However,
its uses in neonates are still under investigation. This
article aims to report our experience of using LEV in
our neonatal intensive care unit especially those with
hypoxic ischemic encephalopathy and compare with the
reported cases.

MATERIALS AND METHODS

Infants were eligible if they received their first dose of
LEV within the first four weeks of life between January
2009 to August 2014. These neonates were identified
via the clinical data analysis and reporting system of the
local health authority, which is an electronic database
of the essential clinical information of all inpatients,
including every single drug used. The medical records
of all these infants were then retrieved. There was
no loss of information in the records. Information on
demographics (sex, gestational age, and Apgar score),
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seizure onset, aetiology, neuroimaging, treatment,
response and outcome were retrieved. The study was
approved by the local clinical research ethics board
(CREC 2014.072).

We then searched the PubMed and EMBASE in
English with keywords - “neonates”, “seizures”, “epilepsy”
and “LEV" up to Sep 2014 and retrieved the publications.
Case series/reports with patients who started LEV in less
than 28 d of life or less than 44 post-conceptional weeks

were included.

RESULTS

The clinical characteristics of our patients are summarized
in Table 1. There were six male and six female neonates
identified during the study period. Gestational age
ranged from 23 6/7 wk to 40 wk (mean: 34.9 wk,
median 36 wk). One baby was extreme premature
(less than 28 wk), five were premature neonates with
gestational age between 28 to 36 wk and six were
term babies. Etiologies of neonatal seizures include six
neonates with hypoxic ischemic encephalopathy, three
with meningitis/encephalitis, one had metabolic cause
identified, one with presumed mitochondrial disease, and
one had hypoglycemia whose seizures persisted even
after hypoglycemia was corrected.

Utilization of LEV

All patients received phenobarbitone loading prior to
consideration of LEV. LEV was offered if there was
suboptimal response to initial anticonvulsants or if
significant side effects were observed. All except one
received intravenous LEV. The initial dosage ranged from
7.5-20 mg/kg, while the maintenance dosage ranged
from 5-60 mg/kg per day. Seven (58%) and nine (75%)
achieved seizure freedom 24 h and 72 h after LEV was
added, both clinically and electrographically. We did not
observe any cardiovascular complications (arrhythmia,
hypotension), changes in blood counts, renal and
liver function, etc., after the introduction of LEV. Two
babies died, one because of severe hypoxic ischemic
encephalopathy and the other because of underlying
metabolic disease. The remaining patients were
discharged on LEV. Two patients were discharged with
adjunctive phenobarbitone, while four were discharged
with adjunctive topiramate as well. Six patients had
discontinued LEV on subsequent follow up. The longest
follow up was five years and five months.

DISCUSSION

There are various mechanisms that make the immature
brain more excitable as compared to adult brain.
These include overabundant excitatory glutamatergic
neurons and paradoxical excitatory action of gamma-
aminobutyric acid in the developing brain®. Immature
development of the neurotransmitter systems leads to
difference in targets for conventional anticonvulsant to
work. There is only one randomized controlled trial in
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COMMENTS

Background

Neonatal seizures are common, but there is lack of evidence to support use
of anticonvulsants in this group of patients. Phenobarbitone remains the
first line of treatment despite its limitations. Studies have reported the use of
levetiracetam (LEV) in this group of patients.

Research frontiers

LEV is a broad-spectrum anticonvulsant which is licensed to be used in infants
> 4 wk of age. Its use in neonates is still under investigation. It is very difficult to
conduct controlled trials in neonatal seizures. The current research hotspot is to
review our experience of using LEV in management of neonatal seizures and to
compare with the experience reported in the literature.

Innovations and breakthroughs

This current study reviewed that LEV could be safely administered in sick
neonates and its efficacy might be limited in those with most severe hypoxic
ischemic encephalopathy. The experience from literature review also supports
the relative safety of the drug.

Applications

LEV is a relatively safe and feasible treatment option for neonatal seizures.

Terminology

Neonatal seizures are common. The etiologies are diverse, ranging from
hypoxic-ischemic encephalopathy, encephalitis/meningitis, intraventricular
hemorrhage, structural malformations, and metabolic or electrolyte disorders,
etc. LEV is a relatively safe and feasible treatment option for neonatal seizures.

Peer-review
Few medicines studied and approved to treat this subset of patients, management
difficult.
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