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Gaucher disease: successful
treatment of myoclonic status
epilepticus with levetiracetam
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ABSTRACT – We present the first reported case of a rapid clinical and
electroencephalographic response to intravenous levetiracetam infusion
of myoclonic status epilepticus in a patient with progressive myoclonus
epilepsy due to Gaucher disease. Under continuous video-EEG monitor-
ing, the clinical myoclonic status and the electrographic ictal discharges
resolved within 10 minutes after the infusion was initiated. The patient
tolerated the treatment well without any reported side effects. This case

afe, effective, and well tolerated intra-
lic myoclonic status epilepticus such

lonic status epilepticus, progressive
yoclonic seizures, EEG

type 3 disease may develop epileptic
seizures in the context of a progres-
sive myoclonic epilepsy showing
electrographic abnormalities with
multifocal sharp waves maximum
over the posterior head regions
and generalised spike and wave dis-
charges that are activated by photic
stimulation with photomyogenic or
photo-paroxysmal response (Brady
orrespondence:

suggests that levetiracetam may be a s
venous drug in patients with metabo
as Gaucher disease.

Key words: Gaucher disease, myoc
myoclonus epilepsy, levetiracetam, m

Gaucher disease is an autosomal
recessive lysosomal storage disease
due to insufficient glucocerebrosi-
dase activity, which results in failure
of degradation of glucocerebroside
into glucose and ceramide. Gaucher
disease can be divided into three
types, distinguished by the absence
(type 1) or presence and seve-
rity (type 2 and 3) of neurological
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symptoms. Type 2 disease is cha-
racterised by a rapidly progressive
neurodegenerative disorder result-
ing in death by two to three years
of age. Type 3 disease is charac-
terised by a slower neurological
deterioration. Patients with type 2 or

et al., 1965; Nishimura et al., 1980; Frei
and Schiffmann, 2002).
Phenytoin has been reported as
a successful antiepileptic treat-
ment for status epilepticus in one
patient with progressive myoclonic
epilepsy and Gaucher disease
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Miyahara et al., 2009). As there are few reports of the
cute management of myoclonic status in Gaucher
isease, we report our experience with a case of rapid
linical and EEG response to intravenous levetiracetam
n a patient with myoclonic status epilepticus under
ontinuous video-EEG monitoring.

ase study

14-year-old male with type 1 Gaucher disease was
dmitted to the paediatric epilepsy unit because of
oncerns for new onset seizures. A few weeks prior
o hospitalisation, he began falling from his bed at
ight. It was difficult to arouse him following the falls
nd he had no recollection of the events. There was
o clear history of a witnessed convulsion. On inter-
iew, he provided information about daily myoclonic
erks that had been ongoing for almost a year and had
ecame almost continuous in the last few weeks. There
as also a history of a worsening of mood with cry-

ng, poor appetite, and a withdrawn affect for the last
wo weeks even though his depressive symptoms had
een under control for over a year with daily fluoxetine
t 20 mg. He was on several other medications: fexo-
enadine, fluticasone propionate, levalbuterol, and
nzyme replacement therapy (cerezyme). On admis-
ion, he was uncooperative for interview and physical
xamination. Affect was withdrawn and flat. He cried
asily. He was unwilling to answer any questions to
is mother or any member of the team. His mood
as inappropriate. He was angry. He refused to eat.
e was awake and oriented. Cranial nerves II-XII
ere intact. Muscle strength, tone, and bulk were

ull. He had diffuse hyperreflexia with clonus at the
nees. Sensation was intact. He exhibited no cerebellar
igns.
e was diagnosed with Gaucher disease at the age of

even years. He presented with a long-standing history
f recurrent pneumonias, bone pain, thrombocytope-
ia, and hepato-splenomegaly since infancy, requiring
ultiple hospitalisations. He has been receiving

nzyme replacement therapy every other week since
even years of age. Medical history included eczema,
ultiple food allergies, asthma, pulmonary hyperten-

ion, sleep apnoea, and depression.
ideo-EEG recording documented myoclonic status
pilepticus. The EEG recording showed a 7 to 8-Hz,
oorly sustained, posterior background rhythm and
56

requent interictal and ictal generalised polyspike and
ave discharges with amplitude between 100 and

00 �V and duration of one to six seconds (figure 1).
he average frequency of the discharges was three
very 15 seconds. He received a single loading dose
f intravenous levetiracetam, at 20 mg/kg. There was a
ramatic resolution of the myoclonic status 10 minutes

i
t
c
I
b
s
w

fter the infusion was started. Signs of electrographic
mprovement were: a) a progressive decrement in
uration of the generalised epileptiform discharges

o less than one second; b) fragmentation of the
eneralised epileptiform discharges into independent
ultifocal sharp waves maximum over the central (C3,
4) and posterior head regions (O1, O2, Pz, P8, P7); and
) decreased frequency of the generalised polyspike
nd wave discharges (figure 1) to one every 10 minutes,
round one hour after the infusion. The frequency of
he remaining multifocal sharp waves over central and
osterior head regions was one every 15 to 30 seconds

figure 2).
linically, in addition to the resolution of the
yoclonus, there was a significant mood improve-
ent. He was more cooperative and very talkative.
e sat in bed, requested food, and asked questions

egarding epilepsy and his quality of life. He was dis-
harged to go home the next day with instructions to
ontinue levetiracetam, 500 mg orally twice daily.

iscussion

e have documented the first patient with Gaucher
isease whose myoclonic status epilepticus had

dramatic response, both clinically and electro-
ncephalographically, to treatment with levetiracetam.
ased on the clinical history, the patient had myoclonic
eizures for almost one year, in addition to noctur-
al events that resembled generalised tonic-clonic
eizures. These seizures and events were not previous-
y evaluated. The patient was never prescribed any
ntiepileptic medications.
is interictal epileptiform abnormalities were similar

o the previous abnormalities described for Gaucher
isease, including multifocal sharp waves over the pos-

erior head regions and generalised spike and wave
ischarges, in addition to a photo-convulsive response
ith bilateral myoclonic jerks (Nishimura et al., 1980).

n Gaucher disease, the enzyme deficiency leads
o accumulation of glucocerebroside within the

acrophages, producing Gaucher cells. In patients
ith Gaucher disease type 1 and 2, Gaucher cells,
euronal degeneration, cell loss, and astrocytosis are

ound in the cerebral cortex (especially in the occipital
egion) and cerebellum, based on neuropathologi-
al studies. These abnormalities might give rise to an
lteration of neuronal function and a defect in cortical
Epileptic Disord, Vol. 14, No. 2, June 2012

nhibition, as well as an increased sensibility to glu-
amate (increased excitability), required to produce a
ortical myoclonus (Frei and Schiffmann, 2002).
n Gaucher disease, only response to phenytoin has
een reported in a 16-year-old patient with myoclonic
tatus epilepticus (Miyahara et al., 2009). Phenytoin
as not used in our patient because of potential
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Figure 1. EEG during the myoclonic status epilepticus (before the administration of levetiracetam). Frequent myoclonic seizures
correlated with a generalised and irregular polyspike pattern.
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igure 2. EEG one hour after the levetiracetam infusion.

oderate interaction with fluoxetine. Although
henytoin has been used for the treatment of
yoclonic status epilepticus, some authors suggest

hat phenytoin should be avoided for the treatment of
rogressive myoclonic disease (Kälviäinen et al., 2008).
evetiracetam has been found to have an anti-
yoclonic effect and is useful for the control

f progressive myoclonic epilepsy produced by
pileptic Disord, Vol. 14, No. 2, June 2012

ther diseases such as post-hypoxic and post-
ncephalitic myoclonus, Uverricht-Lundborg disease,
nd myoclonic epilepsy with ragged red fibres
Mancuso et al., 2006). In addition to decreased

yoclonus, there was a significant improvement of the
uality of life without relevant side effects (Genton and
elisse, 2000; Papacostas et al., 2007).

3
L
t
p
(
p
a

1s 75µV

vidence suggests that levetiracetam reduces epilepti-
orm neuronal bursting induced by GABA-A antago-
ists, bicuculline, and the excitatory glutamate
eceptor, N-methyl D-aspartate. This indicates that
evetiracetam is active in conditions when normal
euronal inhibition is decreased or excessive excita-

ion occurs, which may be the case for the cortical
yoclonus produced in Gaucher disease type 2 and
157

(Hovinga, 2001).
evetiracetam has been shown to effectively con-
rol focal and generalised epilepsy in the paediatric
opulation as monotherapy and as add-on therapy

Vigevano, 2005; Glauser et al., 2006). It has favourable
harmacokinetic characteristics such as good bio-
vailability, insignificant protein binding, low drug
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nteractions, and is not affected by hepatic metabolism
nd demonstrates rapid achievement of steady-state
oncentrations (Hovinga, 2001). Since the introduction
f the intravenous formulation, multiple case reports
nd case series show good seizure control after intra-
enous levetiracetam infusion in children with status
pilepticus (Alehan et al., 2008; Goraya et al., 2008;
bend et al., 2009). In our case, even though the

evetiracetam peak occurs one hour after the infu-
ion, we observed clinical and EEG improvement 10
inutes after the intravenous infusion was initiated.

he frequency and amplitude of the epileptiform dis-
harges decreased significantly. The first EEG change
fter the infusion of levetiracetam was fragmentation
f the generalised discharges. It was at this point

hat the myoclonic seizures stopped. One hour after
he infusion was started, the EEG showed infrequent

ultifocal sharp waves over the posterior and cen-
ral head regions and generalised intermittent slowing.
linically, after the resolution of the myoclonus, the
atient’s mood and behaviour improved significantly.
evetiracetam was well tolerated without any side
ffects.
n the currently available medical literature, there are
o previous reports of treatment with levetiracetam

n patients with myoclonic status epilepticus due to
aucher disease. Even though our patient did not

how any sign of liver dysfunction, in Gaucher disease
lucocerebroside accumulates in the liver resulting

n hepatic enlargement and dysfunction (Brady et al.,
965). In these cases, levetiracetam would be particu-
arly useful as it is not metabolised in the liver. Also, the
ack of interactions between levetiracetam and other
rugs makes this antiepileptic medication a very attrac-

ive choice for the treatment of children with multiple
edical conditions and polytherapy, as in the case for

atients with Gaucher disease.

onclusions

evetiracetam, in addition to being a good therapeu-
ic option for patients with progressive myoclonic
pilepsies, is a safe, effective, and well tolerated drug
58

n patients with myoclonus status epilepticus in the
etting of Gaucher disease. �
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