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ABSTRACT

This article is co-authored by a parent of a
32-year-old male patient with Lennox–Gastaut
syndrome (LGS) and his epileptologist. It dis-
cusses the parent’s experience of having a child
with LGS from diagnosis through living day-to-
day with the disease and the physician’s per-
spective when treating this devastating epilepsy
syndrome. The patient’s mother, who is his
legal representative, provided written consent
for publication of this article.
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Key Summary Points

Lennox–Gastaut syndrome is a
devastating epilepsy syndrome which is
characteristically refractory to antiseizure
medications.

Despite drug resistance, antiseizure
medications are the mainstay of
treatment.

The study looks at the perspective of a
parent and a physician regarding
treatment of this syndrome.

Success with medicine can be achieved,
even with refractory epilepsy syndromes,
and will continue to be optimized as more
focused research and targeted treatments
are developed.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13079411.
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PATIENT’S STORY FROM HIS
MOTHER’S PERSPECTIVE

I never thought I would feel relief when my son
was given the diagnosis of Lennox–Gastaut
syndrome. After many years of seizures, tests,
medication trials and changes, and suggestions
of very invasive surgeries, we finally received a
definitive diagnosis that I could wrap my mind
around. I knew what we were facing and we
would handle it as we had handled the previous
health issues my son had been dealing with
since birth.

Initially we had assumed that the seizures
started due to brain damage from his preterm
birth. My son was 19 months old when his sei-
zures began, and it was not until he was 10 years
old that we got the diagnosis that gave us a
sense of direction. We knew that, by definition,
his seizures would be forever changing and very
hard to control; but it is easier when you know
what you are facing. For years, we kept records
of each seizure as well as how often they were,
how long they lasted, and what precipitated
them. We did not do that any longer. It sounds
weird but we were able to relax for a minute.

I never opted for surgical intervention as a
form of seizure control. My son had and still has
many other underlying serious medical condi-
tions that took precedence over his seizures.
Throughout his early years, he was off and on a
ventilator for severe lung damage from birth. He
was essentially fighting to breathe every day of
his life and just to remain healthy. We did not
enroll in any drug trials and, unfortunately,
there were not a whole lot of new medications
coming out for Lennox–Gastaut when he was
young. He did receive some physical therapy for
his delays over the years that would be inter-
rupted from time to time by a seizure or an
illness.

Over the years, my son has been on almost
every anti-epileptic medication on the market.
Some of the older medications caused adverse
side effects, such as extreme drowsiness, weight
loss, and agitation. Each medication was
increased every 3 to 6 months with no real
positive effect on seizure control for a pro-
longed amount of time. They all required

frequent blood work to monitor the drug levels
versus the effectiveness and were eventually
stopped as he was started on a new medication.

As he got older, some newer medications did
help with different aspects. One made his per-
sonality come out more and made him more
alert with less side effects. Another controlled a
different type of seizure. Another was added to
stop a movement disorder that he developed in
addition to his seizures. However, none of them
controlled his seizures completely; yet we did
not let that stop our lives. We still played, we
still attended family functions, we still attemp-
ted to participate in life as much as we could,
and we still do.

After 30 years of fighting this ‘‘syndrome’’,
this thing that we could not control or predict,
we have come as close as we have ever been to
stopping it. To not seeing it every day. To being
able to focus solely on our daily life without any
interruptions. To not have to worry that even in
the middle of the night a horrible seizure can
come out of the blue and disrupt a good night’s
sleep. We have gone from almost one hundred
seizures per day down to about two per month. I
never thought that we would see this day. To
say that two seizures per month was a good
thing would have been unthinkable to us
30 years ago without the awareness brought to
Lennox–Gastaut syndrome and the dedication
of the researchers and neurologists from around
the world. Moreover, for that… we are forever
grateful.

PHYSICIAN’S PERSPECTIVE

Lennox–Gastaut syndrome (LGS) is a form of
encephalopathic generalized epilepsy (EGE) and
is a devastating epilepsy syndrome that typi-
cally begins within the second and sixth year of
life. It is characteristically refractory to anti-
seizure drugs (ASDs). The diagnostic clinical
triad of LGS is (1) multiple mixed seizure types,
including tonic, atonic, and atypical absence
with high seizure frequency, and often with
status epilepticus, (2) impaired intellectual
function or behavior disturbance, (3) abnormal
EEG background with diffuse slow activity and
characteristic epileptiform discharges described
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as slow spike-and-wave discharges while awake
[1]. LGS accounts for approximately 1–4% of all
childhood epilepsies [2, 3]. EGE represents
approximately 11.6% of all childhood epilepsies
[4].

Treatment for LGS includes efforts to man-
age the underlying cause of their associated
cognitive and behavioral dysfunction, attempt-
ing to control seizures, and providing support
for the patient’s family or caretaker [1]. Despite
characteristic drug resistance, ASD therapy is
the primary treatment. It is a challenge to
optimize seizure control and medication side
effects, while maintaining a favorable quality of
life. The multiple seizure types in LGS often
require broad-spectrum ASDs and combination
therapies. Certain medications have proven
higher utility in LGS, including valproic acid,
lamotrigine, and topiramate [5–7]. Felbamate is
effective in seizure reduction and neurocogni-
tive profile but is limited by serious side effects
of hepatic failure and aplastic anemia [8]. Clo-
bazam and rufinamide are also approved for
LGS, and other ASDs have been reported to have
possible benefit but without consistent efficacy,
such as levetiracetam, zonisamide, and clon-
azepam [1, 9, 10]. Oral purified cannabidiol
(Epidiolex), the natural cannabidiol from the
marijuana plant, is an oral solution that was
approved by the US Food and Drug Adminis-
tration (FDA) for use in LGS in June 2018 and
has shown significant effectiveness in clinical
trials for refractory seizures [11–14] and for
improvement in global functioning of these
patients [15–18]. This was also the case for my
patient.

My patient has static encephalopathy and
spastic quadriplegia with diffuse cerebral vol-
ume loss. He was born by cesarean section at
28 weeks and was ventilator dependent. He has
been severely delayed since birth, which wors-
ened when his seizures started at 19 months
old. His seizure history includes at least four
seizure types: type 1, staring blankly then smiles
and may drool; type 2, tonic; type 3, generalized
tonic–clonic (GTC); type 4, atonic with fall. He
had been on lamotrigine and levetiracetam for
many years with effectiveness but continued to
have daily to weekly seizures with frequent sei-
zure clusters. His current doses are lamotrigine

150 mg three times daily and levetiracetam
1000 mg three times daily and he could not
tolerate higher doses. Past medication included
phenobarbital, valproic acid, phenytoin, carba-
mazepine, and topiramate, all of which did not
produce significant seizure control or caused
side effects.

His mother reports him having a decline in
functioning at around 10 years of age. Prior to
that he was pulling up and was taking a bottle
himself, but after the decline he never walked or
talked; a feeding tube was placed for nutritional
supplementation and a tracheostomy was
placed as a result of repeated aspiration. At that
time, he was initiated on primidone for abnor-
mal movements and had remained on a dose of
100 mg three times daily. It was reported that
his seizure frequency on lamotrigine, levetirac-
etam, and primidone was daily of type 1 and
weekly seizures of type 2, 3, and 4. He was ini-
tiated on rufinamide in the fall of 2010 and
titrated according to response to 600 mg twice
daily. As a result, his atonic seizures (type 4)
resolved completely. Higher doses of rufi-
namide resulted in increased seizures. A vagus
nerve stimulator was considered but felt to be
too risky with his respiratory status. There was a
lapse in care for several years and he returned to
the epilepsy specialist clinic in 2018 following
the approval of cannabidiol. At that point, he
initially tried clobazam, but had sedation and
no reduction in seizures. He was initiated on
orally administered cannabidiol in January
2019. Within the first month of treatment on
2.5 mg/kg/dose twice daily his type 1 seizures
had resolved, type 2 seizures were reported to be
less severe and shorter in duration, and there
were no type 3 seizures. His mother reported
that he was more awake and alert and was doing
more activity. She reported that he was ‘‘like he
used to be’’. He started sleeping through the
night and holding himself up better. It also
improved his bowel motility. Since that time,
his response to titration of cannabidiol has
continued to reduce his seizure frequency and
improve his functioning. His primary seizure
that has remained refractory is type 3, his GTC.
His main precipitant is having a bowel move-
ment and stress. These seizures continue to
occur approximately two times per month and
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dosing titration has and will continue, to obtain
maximal benefit.

When deciding on medication therapy for
this patient, several issues were considered. First
and foremost, it is critical to understand and
confirm the diagnosis. For this patient, it is
unclear why the diagnosis was not confirmed
until he was 10 years old, but it seems that this
timeframe related to his significant functional
decline. Secondly, patient characteristics must
be considered to tailor a medication choice.
Medications can carry risks to organ systems
and to quality of life. For my patient, his mother
reports that it took years to make a diagnosis of
Lennox–Gastaut and, therefore, treatments
tried prior to this had the risk of being subop-
timal. Additionally, with LGS the treatment
options available are generally ineffective and
refractory. As his mother stated, he tried many
antiseizure medications and yet remained with
excessive seizures. Over the years, certain treat-
ments were found that were both more effective
and more tolerable for this patient. With the
approval of orally administered cannabidiol,
the patient has been able to add its unique
mechanism of action to his medication regimen
and his seizure frequency has reduced substan-
tially, down to approximately two per month.

To get my patient to a seizure frequency
where he is today has not been an easy feat. It
often takes trial and error of medications and
dosing to obtain success with medications and
this is particularly true for devastating epilepsy
syndromes. Effective communication with the
patient’s response and the caretaker’s input is
invaluable to obtain an optimal treatment reg-
imen for a particular patient. I am thankful that
my patient has achieved a significant reduction
in seizures from baseline and that his care can
focus on other aspects of his health. Success
with medicine can be achieved, even with
refractory epilepsy syndromes, and will con-
tinue to be optimized as more focused research
and targeted treatments are developed. I look
forward to the opportunity to see this progress
unfold.
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