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Objectives: Lennox—Gastaut syndrome (LGS) is an epileptic encephalopathy with an onset
at the age of ~4 years. LGS is notoriously difficult to manage, as most patients experience
multiple seizures per day, despite their concomitant use of several antiepileptic drugs (AEDs).
Rufinamide (BANZEL®) is an AED approved by the US Food and Drug Administration for the
adjunctive treatment of seizures associated with LGS in pediatric patients aged =1 year and in
adults. The expert care of nurses knowledgeable in the treatment options for LGS is valuable to
patients and caregivers. This review summarizes the existing knowledge on LGS and data from
clinical and real-world studies on the use of rufinamide in patients with LGS.

Methods: Recent review articles and information from the Epilepsy Foundation Website were
reviewed for data on LGS treatment. Primary articles on rufinamide were also selected for review.
Results and conclusion: The efficacy and safety of rufinamide have been evaluated in children
and adults by using double-blind, open-label, and observational studies. In general, these stud-
ies indicate that rufinamide effectively reduces the frequency and severity of multiple seizure
types associated with LGS and has tolerable side effects, the most common being vomiting
and somnolence. Dosing modifications based on age, weight, and concomitant AED usage are
recommended for patients using rufinamide.
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Introduction: Lennox-Gastaut syndrome

Lennox—Gastaut syndrome (LGS) is an epileptic encephalopathy with onset during
childhood.! LGS is characterized by a triad of symptoms: multiple seizure types, slow
spike-and-wave patterns on an interictal electroencephalogram (EEG), and cognitive
impairment.? The majority of patients with symptomatic LGS experience more than
3 seizures per day.? The seizure types that are most frequently observed in LGS are
tonic, atypical absence, atonic, myoclonic, generalized tonic—clonic, and focal onset
(previously referred to as partial onset) seizures.>™ Patients with LGS experience
frequent seizures, usually during sleep, with 10-20 Hz fast rhythms.%’

LGS is thought to comprise as much as 10% of all childhood epilepsies.**® Onset of
LGS usually occurs before 8 years of age, and peaks between ages 3 and 5 years.? The
median age of LGS onset is ~4 years.’ Many patients (46.9%, by one estimate) who develop
LGS during childhood continue to present the complete disease profile into adulthood.!

For the majority of patients with LGS, seizures remain difficult to treat,''"!* and
most of the patients cannot live independently as adults.' Support from a multidis-
ciplinary team, including epilepsy specialists, physicians, nurses, psychiatrists, psy-
chologists, physiotherapists, education specialists, social workers, family members,
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and friends, is important in the treatment and management
of LGS.2314 Frequent “drop attacks” caused by multiple
seizure types lead to injuries,? as well as burdensome medical
costs." Although patients can use headgear to prevent some
injuries, this can interfere with the quality of life (QoL),
as it is highly stigmatizing and may deter participation in
activities.'>!® Furthermore, with epileptic encephalopathies,
such as LGS, seizure activity exacerbates patients’ cognitive
and behavioral impairments.'” The behavioral and cognitive
symptoms of LGS are notoriously difficult to manage and
have not been well studied.*

The relative risk of mortality in patients with LGS is quite
high. In the Atlanta metropolitan area, the relative risk of mor-
tality in children with LGS compared to children in the general
population was found to be 13.92 (95% confidence interval:
7.19-24.31)."® In many cases, death results from accidents
related to seizures." In addition, the risk of sudden unexpected
death in epilepsy is higher in patients with complicated forms
of epilepsy (those associated with the presence of known
structural brain lesion, abnormal neurologic examination, or
significant intellectual disability), such as LGS, relative to
patients with uncomplicated epilepsy (ie, in the absence of
these factors).?*?! Overall, LGS has a significant impact on the
health-related QoL (HRQoL) of patients and their caregivers.?

LGS is difficult to diagnose, in part due to its varied etiolo-
gies. Indeed, many other epileptic syndromes share features
with LGS.!* Due to the difficulty in distinguishing between
tonic and atonic seizures, these 2 seizure types are sometimes
grouped as “drop attacks.”?>?* Aside from the challenge of dis-
criminating among seizure types, tonic and atypical absence
seizures are often subtle, and clinically, they are not easily
identified. In addition, the frequency of each type of seizure
tends to fluctuate, sometimes being brought on by the treat-
ments themselves.*!¢ A correct diagnosis of LGS must include
a detailed medical history, along with waking and sleeping
EEGs and may require years of follow-up to confirm.'¢

Misdiagnosis of LGS could lead to futile attempts to
treat patients with drugs that are not effective for their
actual diagnosis. At the same time, because LGS is resistant
to most antiepileptic drugs (AEDs), even patients who are
accurately diagnosed with LGS often use multiple AEDs
concurrently.*?»? Unfortunately, such “polytherapy” can
increase the incidence of adverse events (AEs).> In some
cases, the pursuit of seizure reduction should be reconsidered,
for example, when the patient’s QoL is reduced more by
treatment-related AEs than by the seizures.? Often, epilepsy
specialist nurses are the main providers of skilled and indi-
vidualized care to meet the intricate needs of their patients?
and can help with these decisions.

This review summarizes the existing knowledge on LGS
and data from clinical and real-world studies on the use of
rufinamide (BANZEL®; Eisai Inc., Woodcliff Lake, NJ, USA)
in patients with LGS. Recent review articles and information
from the Epilepsy Foundation Website were reviewed for data
on LGS treatment.? 2 Primary articles focused on the use of
rufinamide in patients with LGS were also selected to gather
information on pharmacokinetics and data on clinical trial
and real-world efficacy and safety.

Treatment for LGS

Rufinamide, an orphan drug, is indicated for the adjunctive
treatment of seizures associated with LGS, both in pediatric
patients aged >1 year and in adults.?’ Other AEDs approved
for LGS include clonazepam, felbamate, lamotrigine, topi-
ramate, and clobazam (Table 1).6*" Several other AEDs,
while not specifically indicated for LGS, are often used to
treat the seizures associated with the syndrome (Table 1).
Patients with LGS should avoid carbamazepine, gabapentin,
oxcarbazepine, pregabalin, and tiagabine, due to the risk of
seizure aggravation.?® Data on the use of vigabatrin to treat
seizures associated with LGS are inconsistent.®*

Besides these pharmacologic treatments, several nonphar-
macologic treatments may be used in the treatment of LGS
(Table 2). Based on the clinical experience of the authors, the
ketogenic diet should be implemented as early as possible, as
this diet is easier to control in younger children.

Rufinamide

The European Medicines Agency and the US Food and
Drug Administration granted orphan status to rufinamide in
2004.3" Although rufinamide is approved for the adjunctive
treatment of seizures associated with LGS,*>*? its use in the
treatment of drug-resistant partial seizure conditions has also
been investigated.>>**

Rufinamide is a triazole derivative that differs structur-
ally from other AEDs,*' and its mechanism of action is not
fully understood.? Rufinamide prevents the hyperexcitation
of neurons by extending the inactivation phase of voltage-
gated sodium channels,*' which may stabilize the cell mem-
brane.***¢ Rufinamide may also prevent seizures by having
an inhibitory effect at the human recombinant metabotropic
glutamate receptor subtype 5.3

Rufinamide is formulated as a film-coated tablet (200
or 400 mg) or a 40 mg/mL oral suspension and should be
taken with food.” The tablets can be administered as whole,
half, or crushed. The oral suspension, which has the same
bioavailability as the tablet formulation, is also available,
which is suitable for those who have trouble swallowing.’’
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Table | Antiepileptic drug treatments for LGS

AED FDA indication
FDA-approved AEDs for LGS

Rufinamide Adjunctive treatment of seizures associated with

LGS in pediatric patients aged | year and in adults

Clonazepam Useful when used alone or as an adjunct in the

treatment of LGS, akinetic and myoclonic seizures

Felbamate Adjunctive therapy in the treatment of partial and
generalized seizures associated with LGS in children

Lamotrigine Adjunctive therapy of generalized seizures of LGS in
patients aged >2 years

Topiramate Adjunctive therapy in patients aged >2 years with
seizures associated with LGS

Clobazam Adjunctive treatment of seizures associated with

LGS in patients aged >2 years

Recommended for patients with epilepsy, but not specifically indicated
for LGS

Valproic acid Monotherapy and adjunctive therapy of complex
partial seizures and simple and complex absence
seizures; adjunctive therapy in patients with multiple

seizure types that include absence seizures

Zonisamide Adjunctive therapy in the treatment of partial

seizures in adults with epilepsy

Levetiracetam Adjunctive therapy in the treatment of:

e Partial onset seizures in patients aged >4 years
with epilepsy

e Myoclonic seizures in patients aged =12 years
with juvenile myoclonic epilepsy

e Primary generalized tonic—clonic seizures in
patients aged >6 years with idiopathic generalized
epilepsy

Control of absence epilepsy

Ethosuximide

Note: Data from Benbadis and Sheth,® Epilepsy Foundation Website,” and
Carmant and Whiting.2®

Abbreviations: AED, antiepileptic drug; FDA, the US Food and Drug Administration;
LGS, Lennox—Gastaut syndrome.

Table 2 Nonpharmacologic treatments for Lennox—Gastaut
syndrome

Treatment Description

Ketogenic diet Diet that is high in fat, low in
carbohydrate, and low in protein,

prescribed to promote seizure control

Epilepsy surgery Complete or partial corpus callosotomy

Vagus nerve stimulation A device similar to a pacemaker is used
to send regular, mild pulses of electrical

energy to the brain via the vagus nerve

Neurostimulation Electrical stimulation of the

centromedian thalamic nucleus

Note: Data from Arzimanoglou et al,> Carmant and Whiting,?® and Schachter and
Sirven.®

The oral suspension has also been used with endoscopic gas-
trostomy or nasogastric tube.*® The dosing recommendations
for rufinamide in Europe depend on the patient’s body weight
and concomitant use of valproic acid.’'** In the USA, the recom-
mended starting daily dose of rufinamide in pediatric patients

(age ranging from 1 year to <17 years) with LGS is ~10 mg/
kg, administered in 2 equally divided doses. The dose should be
increased by ~10 mg/kg every other day until a maximum daily
dose of 45 mg/kg (not to exceed 3,200 mg), administered in 2
equally divided doses, is reached. The recommended starting
daily dose of rufinamide in adults aged >17 years with LGS is
400-800 mg per day, administered in 2 equally divided doses.
The dose should be increased by 400-800 mg every other day
until a maximum daily dose of 3,200 mg, administered in 2
equally divided doses, is reached. Patients taking valproic acid
should begin rufinamide at a dose <10 mg/kg per day (pediatric
patients) or 400 mg per day (adults).”

Pharmacokinetics

Rufinamide is largely metabolized to an inactive product.!
The pharmacokinetic properties of rufinamide were investi-
gated in a 5-week multiple-dose study. Among people with

epilepsy, the half-life (z,) of rufinamide was ~7 hours and

172
did not change over time.?!

Studies evaluating the use of rufinamide in pediatric,
adult, and elderly populations revealed no significant age-
related differences in the pharmacokinetics of the drug.”
Similarly, in a double-blind Japanese study of children and
adults with LGS, body weight and age were not found to
affect the circulating rufinamide concentration.* Rufinamide
clearance appears to be 6%—14% lower in females than in
males.” Race and renal function also do not seem to affect the
pharmacokinetics of rufinamide;*' however, the drug is not
recommended for patients with severe hepatic impairment.?

Concomitant use of certain AEDs was found to be associ-
ated with reduced plasma rufinamide concentrations; these
AEDs included carbamazepine (rufinamide concentration
decreased by 19%—26%), vigabatrin (by 14%—-30%), phenytoin
(by 25%—46%), phenobarbital (by 25%-46%), and primidone
(by 25%-46%).3! On the other hand, valproic acid has been
shown to reduce rufinamide clearance, which may cause
plasma rufinamide concentrations to increase by ~55%—70%
in children, 24%-26% in adolescents, and 15% in adults.’! Con-
comitant use of lamotrigine, topiramate, or benzodiazepines did
not significantly affect plasma concentrations of rufinamide.*!

Regarding its metabolic effects, no inhibition of the 8
major cytochrome P (CYP) isozymes has been associated
with rufinamide, and therefore, it is not expected to affect
the metabolism of drugs that are CYP substrates.>' How-
ever, clearance of the AEDs carbamazepine and lamotrigine
increased by 8%—16% during concomitant rufinamide use,
whereas clearance of phenobarbital and phenytoin decreased
by 7%—18%.3! In another study, rufinamide did not affect the
serum levels of valproic acid, lamotrigine, or clobazam.** A
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similar lack of effect was also reported regarding valproic
acid, lamotrigine, topiramate, clonazepam, and carbamaze-
pine® and for carbamazepine, phenytoin, and valproic acid.*!
However, rufinamide was found to increase the metabolism of
triazolam and an oral contraceptive containing norethindrone
and ethinyl estradiol.?!

Rufinamide use in the treatment of
LGS

The development of tolerance to AEDs in patients with epi-
lepsy*? and the finding that AEDs may aggravate rather than
alleviate seizures® are important considerations for drug
resistance. LGS remains resistant to most AEDs, and many
patients take several drugs concomitantly in an attempt to
control seizures.***** One study reported that the median
number of AEDs that patients had tried before rufinamide
was 7.5.% Rufinamide is an appealing treatment option for
LGS because it has been shown to significantly reduce sei-
zure frequency. Rufinamide is rapidly absorbed, and thus,
it can be efficiently titrated to the effective dose. Moreover,
rufinamide is tolerable and effective in both children and
adults and typically leads to only mild or moderate AEs.?*2%43
Specific studies on the efficacy and safety of rufinamide are
described in the following sections.

Efficacy
The safety and efficacy of rufinamide adjunctive therapy
in adult and pediatric patients with LGS (aged 4-30 years,
n=139) were evaluated in a double-blind, randomized,
placebo-controlled study.? This short-term study included
14 days of drug titration, followed by 70 days of maintenance,
amounting to a total of 12 weeks. The target dose of rufin-
amide was ~45 mg/kg per day, with the dose ranging from
1,000 to 3,200 mg per day, depending on the patient’s weight.
Specifically, the actual doses by weight were as follows:
1,000 mg per day for patients who weighed 18.0-29.0 kg,
1,800 mg per day for those who weighed 29.1-50.0 kg,
2,400 mg per day for those who weighed 50.1-70.0 kg, and
3,200 mg per day for those who weighed more than 70.0 kg.
All patients were taking 1-3 other AEDs during the study,
primarily valproic acid, lamotrigine, and topiramate.

The median number of total seizures per 28 days was found
to be reduced in the rufinamide group (290 at baseline and 204
during the double-blind phase), but not in the placebo group
(205 both at baseline and in the double-blind phase). The
median percentage reduction in total seizure frequency was
greater in the rufinamide group (32.7%) than in the placebo
group (11.7%). Median tonic—atonic (drop attack) seizure fre-
quency was reduced by 42.5% in the rufinamide group, which

represents a significantly greater improvement when compared
with the placebo group, which experienced a 1.4% increase in
seizure frequency (P<0.0001). More patients in the rufinamide
group than in the placebo group experienced a 50% reduction
in seizure frequency (both total and tonic—atonic). For total
seizures, a 50% reduction occurred in 31.1% of rufinamide-
treated patients and 10.9% of placebo-treated patients, whereas
for tonic—atonic seizures, a 50% reduction occurred in 42.5%
of rufinamide-treated patients and 16.7% of placebo-treated
patients. The median percent reduction in absence/atypical
absence and atonic seizure frequencies also was greater in
the rufinamide-treated group. Seizure severity was reduced in
53.4% of rufinamide-treated patients and 30.6% of placebo-
treated patients, consistent with the improved parental evalu-
ation scores for this parameter (0.88 for rufinamide and 0.27
for placebo). Other parameters in the parental evaluation did
not differ between the groups. The plasma concentrations and
dosages of other AEDs that the patients used were unaffected
by the rufinamide treatment.”

Patients who completed this study were eligible to be
included in a long-term, open-label extension study, with
cohorts being followed for up to 3 years.> This study included
both children and adults (age range, 4-37 years; n=124) and
was preceded by a double-blind conversion phase, such that
all patients in the open-label extension were treated with
rufinamide. The dose of the drug was 10—60 mg/kg per day, at
the investigator’s discretion (median, 52.9 mg/kg per day). Of
the 124 patients participating, 42 (33.9%) patients were still
receiving rufinamide at study termination and 82 (66.1%) had
withdrawn: 51 patients had withdrawn due to dissatisfaction
with treatment efficacy, 12 due to AEs, and 19 for other rea-
sons.? Despite this patient withdrawal, the seizure frequency
decreased at every time point for each cohort of patients treated
with rufinamide for at least 6, 12, 18, 24, 30, and 36 months.

In both the original rufinamide treatment arm and the
placebo conversion group, the median frequencies of total
and tonic—atonic seizures continued to decline throughout
the study.?* Seizure frequency reductions of at least 50% were
observed for total seizures in 45.1% of patients and for tonic—
atonic seizures in 47.9% of patients, during the last 6 months
of treatment. Two patients (1.6%) became free of all seizures,
whereas 11 patients (9.4%) became free of tonic—atonic sei-
zures within the last 6 months. During the first 6 months of the
open-label extension, nearly half of the patients (47.7%) were
able to reduce their daily dosages of concomitant AEDs. This
trend continued for >50% of patients during months 6-36 of
the open-label extension. Overall, the long-term efficacy of
rufinamide in the open-label extension was comparable to its
short-term efficacy and tolerability in the double-blind study.*
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Another double-blind, placebo-controlled study assessed
the use of rufinamide in children and adults with LGS in Japan
(age range, 4-30 years; n=59).%° A similar weight-dependent
dosing scheme was employed in this study (1,000 mg per day for
those weighing 15-30 kg, 1,800 mg per day for those weighing
30.1-50 kg, 2,400 mg per day for those weighing 50.1-70 kg,
and 3,200 mg per day for those weighing >70.1 kg), and the
same periods of drug titration and maintenance were used.
In this study, rufinamide was associated with a median total
seizure frequency reduction of 32.9% (vs 3.1% for placebo)
and a median tonic—atonic seizure frequency reduction of
24.4% (vs 3.3% for placebo). Tonic, myoclonic, and partial
seizure frequencies all were reduced in patients treated with
rufinamide versus placebo. In the rufinamide group, 25.0%
of patients responded with >50% fewer tonic—atonic seizures
versus 6.7% of the placebo group. Clinical global impres-
sions of the patients’ conditions were significantly better in
the rufinamide group than in the placebo group (P=0.007).%

Efficacy: real-world experience

The efficacy of rufinamide has also been explored in obser-
vational studies. Coppola et al conducted an Italian multi-
center, prospective, add-on, open-label study in children and
adults with LGS (age range, 4-34 years; median =15 years;
n=43).* The mean dose of rufinamide was 33.5 mg/kg per
day for those taking valproic acid and 54.5 mg/kg per day for
those not taking valproic acid. A reduction in total seizures
of 250% was observed in 60.5% of patients (responders)
after 12 months, and 9.3% of patients became seizure-free,
whereas 30.2% experienced no change. Among the 26
responders, a response =50% was observed specifically for
drop attacks in 78.9% of patients and for tonic seizures in
57.7% of patients; 10 patients became free of either drop
attacks or tonic seizures; tonic—clonic seizures were reduced
by 250% in 11.6% of responders; 2 patients (4.7%) had an
increased seizure frequency in response to rufinamide.*

A European (German and Austrian) 12-week observational
study was conducted by using retrospective data from 60
patients with epilepsy taking rufinamide, 31 of whom had
LGS.* Among the patients with LGS, 54.8% responded
to the treatment with 50% fewer seizures than at baseline.
In an 18-month extension of this study using retrospective
data from 52 patients with epilepsy taking rufinamide (age
range, 1-50 years; mean =14.9 years; median maintenance
dose =35.5 mg/kg per day), 31 of whom had LGS, 35.5% of
patients with LGS experienced at least 50% fewer seizures
in the last 4 weeks of the study than at baseline.*

Vendrame et al retrospectively analyzed the use of rufin-
amide in children at a single US epilepsy center.’ Of the

77 patients receiving rufinamide in the study population (age
range, 1-27 years; median =12 years), 26 patients had LGS,
and all were receiving concomitant AEDs. In the LGS group,
10 of the 26 patients (38.4%) were responders (>50% reduc-
tion in seizure frequency), and the median seizure frequency
reduction was 50%.%

A single-center retrospective cohort study by Kessler et al
demonstrated the effectiveness of rufinamide in patients with
LGS compared to those with other epilepsy types by using
retention rate as the outcome measure.* For patients not hav-
ing LGS in this analysis (n=94), the probability of remaining
on rufinamide treatment with or without additional therapy
was 49% and 40%, respectively, at 12 months compared to
78% and 64% in patients with LGS (n=39). The median time
to discontinuation of rufinamide or additional therapy was
18 months for patients with LGS versus 6 months for those
with other epilepsy types.*

Overall, in double-blind, open-label, and observational
studies, rufinamide has proven to be efficacious in reduc-
ing seizure frequency and/or severity in children and young
adults, allowing a large proportion of patients to live with
50% fewer seizures, including the drop attacks that so fre-
quently reduce QoL. Although rufinamide overall dosing
tends to be lower with slower titration schedules in real-
world settings compared with those used in clinical studies,
real-world clinical experience still reinforces the efficacy of
rufinamide seen in the double-blind clinical studies.®

Safety
In all of the aforementioned studies of the efficacy of rufin-
amide, the safety of the treatment was also assessed. In the
short-term (12-week), double-blind study of children and
adults with LGS, drug-related AEs were observed in 55.4%
of rufinamide-treated patients and 43.8% of placebo-treated
patients.”?* Somnolence and vomiting were more frequent in
the rufinamide group (24.3% and 21.6%, respectively) than
in the placebo group (12.5% and 6.3%, respectively). Six
patients withdrew from the study because of AEs, and all of
these patients were in the rufinamide-treated group. Status
epilepticus occurred in 3 patients, all from the rufinamide-
treated group. Serious AEs occurred in an equal number of
patients from the rufinamide- and placebo-treated groups
(n=2, each). Cognitive/psychiatric AEs were less prevalent
among rufinamide-treated patients (17.6%) than among
placebo-treated patients (23.4%).2

In the open-label extension study on rufinamide in chil-
dren and adults with LGS, 70.2% of patients experienced
AESs that were attributed to the treatment.?* The most com-
mon AEs were vomiting, pyrexia, upper respiratory tract

Nursing: Research and Reviews 2016:6

submit your manuscript 55

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Clark and Gibson

Dove

infection, somnolence, diarrhea, nasopharyngitis, reduced
appetite, fatigue, anorexia, constipation, aggression, and
headache. Serious AEs occurred more frequently during
the open-label extension study (13.7%) than in the double-
blind study (2.7%), 9 of which were attributed to the treat-
ment: rash, constipation, esophagitis, weight loss, gastritis,
anorexia, vomiting, lethargy, and status epilepticus. Overall,
the tolerability of rufinamide in the open-label extension
study was thought to be similar to that in the double-blind
study.?*

In the aforementioned Japanese study, 62.1% of patients
on rufinamide experienced AEs related to treatment versus
16.7% of placebo-treated patients.** The most common
AEs were reduced appetite, somnolence, and vomiting. Sei-
zures worsened transiently in 27.6% of rufinamide-treated
patients and 16.7% of placebo-treated patients, but the major-
ity of these were not attributed to the study treatment. Status
epilepticus occurred in 17.2% of patients in the rufinamide-
treated group and in 6.7% of patients in the placebo-treated
group.*® Of the 59 patients randomized, 54 (91.5%) patients
completed the trial, and 5 (8.5%) discontinued early due to
AEs; 4 of these 5 patients were in the rufinamide-treated
group. The AEs responsible for withdrawal in the rufinamide
group were rash, purpura, decreased appetite, vomiting, diz-
ziness, and headache.

The safety of rufinamide is also being evaluated in an
ongoing Phase III open-label study, specifically in children
(aged 14 years), in which rufinamide is administered at a
target dose of 45 mg/kg per day.*® The interim data show that
treatment-emergent AEs were similar between the rufinamide
and any other AED groups, with most events considered
mild or moderate.

In general, the AE profile for rufinamide in children
aged between 1 and 4 years has been found to be similar
to that for older children and adults.”® AEs observed in at
least 8% of patients treated with rufinamide and at a higher
frequency than in the control group include vomiting
(24%), somnolence (16%), bronchitis (12%), constipation
(12%), cough (12%), reduced appetite (12%), rash (12%),
otitis media (8%), pneumonia (8%), reduced weight (8%),
gastroenteritis (8%), nasal congestion (8%), and pneumonia
aspiration (8%).%

Safety: real-world experience

In the Italian study by Coppola et al, 23.2% of patients
reported AEs, including vomiting, irritability/aggressiveness,
drowsiness, skin rash, and reduced appetite.* In the 18-month
European study of patients with various epilepsy syndromes
(not only LGS), 37 of 60 participants (61.7%) experienced

AEs when taking rufinamide, including fatigue, vomiting, and
loss of appetite.* In both of these studies, most of the AEs
occurred during drug titration.*** In the retrospective study
analyzing the use of rufinamide in children at a US epilepsy
center, AEs were reported by 23 (29.9%) of the 77 patients in
the total population. AEs included drowsiness in 10 patients
(13.0%), rash in 5 (6.5%), dizziness in 4 (5.2%), nausea and
vomiting in 3 (3.9%), anorexia in 2 (2.6%), headache in 1
(1.3%), and visual disturbance in 1 (1.3%) patient.*’

The safety of rufinamide in certain patients deserves
special attention. For instance, rufinamide is contraindicated
in patients with familial short QT syndrome, which is associ-
ated with an increased risk of sudden death and ventricular
arrhythmias, especially ventricular fibrillation.? In a placebo-
controlled study of the QT interval, QT shortening of >20 ms
at the time of peak plasma concentration (7, ) was observed
in a higher percentage of rufinamide-treated patients (46%
at 2,400 mg, 46% at 3,200 mg, and 65% at 4,800 mg) than
placebo-treated patients (5%—10%).% There is no known
clinical risk associated with this degree of QT shortening;
however, caution is advised when rufinamide is adminis-
tered with other drugs that shorten the QT interval, such as
digitalis.®*! A small, open-label study (n=19) evaluating
the effect of adjunctive rufinamide on QT interval found
that concomitant treatment with lamotrigine or valproic
acid resulted in greater QT shortening than that observed
with rufinamide alone, although no symptomatic cardiac
arrhythmias were reported by any patients.>!

Overall, the AEs associated with rufinamide are mild and
transient, and in many cases, they do not outweigh the benefits
of the drug or lead to discontinuation. Many patients with
LGS experience AEs during drug titration and improve after
continued use of rufinamide. As shown in clinical practice,
the tolerability of rufinamide improves when lower starting
doses and slower titration schedules are followed.*

Conclusion: management of LGS

and resources for support

Rufinamide is efficacious as an adjunctive treatment for
children and adults with LGS. Rufinamide treatment has
been investigated in children and adults (aged 1-50 years)
in randomized, double-blind, and real-world studies. The
frequency of seizures is reduced by >50% in many cases,
and in a few rare cases, patients become seizure-free.

The AEs associated with rufinamide are tolerated by
many patients but may be serious enough to recommend
discontinuation in some patients. Common AEs include vom-
iting and somnolence, which can occur during the titration
of rufinamide in the early stages of treatment. Steady-state
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plasma rufinamide concentrations appear to correlate with a
reduction in seizure severity, but also with the incidence of
AEs.3! The dose of rufinamide should be based on the age,
body weight, and medication profile of an individual patient
and may need to be adjusted to reduce the likelihood of AEs
or to reflect the progression of the disease. Whenever pos-
sible, the authors recommend considering a reduction in the
number of medications to minimize drug interactions and side
effects. Long-term follow-up of patients using rufinamide
is needed to determine whether their prognoses continue to
improve over time.

Support from a multidisciplinary team, including epilepsy
specialists, physicians, nurses, psychiatrists, psychologists,
physiotherapists, education specialists, social workers, family

Table 3 Resources and support for families affected by LGS

members, and friends, is important in the treatment and man-
agement of LGS.>13* By knowing how to classify seizures, as
well as the efficacy and side effects of various AEDs, including
rufinamide, nurses can assist patients and their caregivers with
the treatments prescribed to patients. Table 3 lists the recom-
mended resources for families affected by LGS.*

Given the high burden of care associated with LGS, social
support and resources available to help patients, families,
and caregivers to manage this condition are very important.
Families affected by LGS may benefit from appropriate
resources and support services, improving the HRQoL of the
caregivers and the patient.® Ultimately, the management of
LGS should be multifaceted and seek to reduce seizures while
also considering intellectual and behavioral comorbidities of

Resource Description

Disease state-specific resources
The LGS Foundation®®
(www.lgsfoundation.org)

The Epilepsy Foundation®®

(www.epilepsy.com) seizures since 1968

A nonprofit organization committed to educating the public about Lennox—Gastaut syndrome while
supporting research and services for those impacted by LGS
A national nonprofit organization of >47 affiliated groups throughout the USA; active in combating

e Provides access to information and support for individuals and families affected by epilepsy and seizures

e Promotes community services, public education, federal and local advocacy, and research into new

treatments and therapies to prevent, manage, and cure epilepsy
e Works to assist people with seizures in achieving their fullest potential

Citizens United for Research in Epilepsy”’
(www.cureepilepsy.org/home.asp)

Epilepsy Information Service:
Comeprehensive Epilepsy Center*®
(www.wakehealth.edu/Neurosciences/

A nonprofit organization whose mission is raising funds for research and increasing awareness of epilepsy

Wake Forest Baptist Health’s Comprehensive Epilepsy Center is internationally recognized for its
educational programs on epilepsy. The Epilepsy Information Service is a hotline that handles >10,000
calls per year from both physicians and patients seeking information about the latest treatment options,

Comprehensive-Epilepsy-Center/Epilepsy- general epilepsy information, and resources. They can be reached at +1 800 642 0500

Resources.htm)

The Child Neurology Foundation®*
(www.childneurologyfoundation.org)
The Child Neurology Society®

(www.childneurologysociety.org)

A national nonprofit organization that works through advocacy, research, support, and educational
initiatives to ensure optimal care for all children living with a neurologic disease

A nonprofit, professional association of pediatric neurologists in the USA, Canada, and worldwide,
devoted to fostering the discipline of child neurology and promoting the optimal care and welfare of

children with neurological and neurodevelopmental disorders including epilepsy

The Charlie Foundation for Ketogenic
Therapies®' (www.charliefoundation.org)

Founded in 1994 to provide information about diet therapies for people with epilepsy, other neurological
disorders, and tumorous cancers. Currently, it is the Charlie Foundation’s expanded mission not only

to champion ketogenic diet therapy for epilepsy, but to provide up-to-date information regarding its

expanded use and variations
Family Caregiver Alliance®?

(www.caregiver.org)

First community-based, nonprofit organization in the country to address the needs of families and friends
providing long-term care for loved ones at home. llluminates the caregivers’ daily challenges to better

the lives of caregivers nationally, provide them the assistance they need and deserve, and champion their

cause through education, services, research, and advocacy

National Alliance for Caregiving®
(www.caregiving.org)

A nonprofit coalition of national organizations focusing on advancing family caregiving through research,
innovation, and advocacy. The Alliance conducts research, does policy analysis, develops national best

practice programs, and works to increase public awareness of family caregiving issues

Rufinamide-specific resource

Rufinamide-specific resources and o Full prescribing information
LGS disease state information®* o Medication guide
(www.banzel.com) o |Important safety information

e LGS disease state and seizure information

e LGS treatment options

Note: Data from Gibson.’?
Abbreviation: LGS, Lennox—Gastaut syndrome.
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the patient, potential AEs associated with AED therapy, and

the need for social and developmental support.?
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