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What is new in dravet syndrome?

ABSTRACT
The pathology of Dravet syndrome is of particular importance in children. In this article we analyze the involvement 
of the SCN1A gene in Dravet syndrome, we approach the new treatment strategies in Dravet syndrome.
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INTRODUCTION

Dravet syndrome (DS), also known as severe 
myoclonic epilepsy of infants, was first described 
by Charlotte Dravet in 1978. It’s a rare genetic dis-
ease affecting between 1 in 15,000 and 1 in 40,000 
children. DS is characterized by seizures that start 
to manifest before 1 year of age, usually during 
fever. Typically, the seizures involve half the body, 
lateralization can vary between episodes and it of-
ten evolves into status epilepticus. New types of 
seizures may appear between 1 and 2 years of age: 
absence seizures, myoclonic seizures, or general-
ized tonic-clonic seizures. Pure tonic seizures are 
rare. Rises in body temperature continue to cause 
seizures throughout childhood, these seizures be-
ing difficult to control [1].

Psychomotor development is usually normal 
until 1 year of age, later, alongside the diversifica-
tion of the seizure types; mental stagnation will 
usually be present. Patients frequently develop se-
vere mental retardation; however, the extent of the 
retardation greatly depends on seizure control. 

Most cases associate attention deficit hyperactivity 
disorder, autistic traits, and motor involvement 
such as ataxia, tremor, dysarthria, and bilateral py-
ramidal signs [2-4]. Normal psychomotor devel-
opment is also possible [5].

Electroencephalogram (EEG) findings are usu-
ally normal during the first year, later generalized 
and multifocal abnormalities can be seen. No EEG 
pattern alone is diagnostic for DS [6]. Brain imag-
ing is normal until 1 year of age and later only 10% 
of patients may present cerebral atrophy or hip-
pocampal sclerosis. The differential diagnosis of 
DS includes febrile seizures, Lennox-Gastaut syn-
drome, and myoclonic-astatic epilepsy [7].

We aimed to analyze SCN1A gene implication 
in DS. Also, we wanted to approach new treatment 
strategies in DS. We searched in the literature and 
we analyzed only the relevant articles.

ANALYSIS OF THE SCN1A GENE

Approximately 80% of DS patients have a mu-
tation of the SCN1A gene, which is involved in the 
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function of sodium channels. Over 700 different 
mutations of the SCN1A gene were found, which 
might explain the large variation within the pheno-
type. Currently, no clear correlation has been found 
between the exact genotype and the phenotype. 
Most patients have a de novo mutation affecting 
the SCN1A gene. Only 5% of patients inherit the 
mutation, however, 30-50% of patients have a 
family history of febrile seizures. Because of the 
varied phenotype associated with the SCN1A gene 
mutation, the term DS is preferred, rather than se-
vere myoclonic epilepsy of infants.

Mutations in the SCN1A gene are associated 
with several epileptic syndromes. These channelo-
pathies are associated with a broad epileptic spec-
trum, from genetic epilepsy with febrile seizures 
(GEFS) to developmental encephalopathy (DEE). 
Hemiplegic migraine and autism spectrum disor-
ders may also occur within these SNC1A changes. 
DS is part of epileptiform developmental epilepsy 
(ED), which begins early, usually through a febrile 
episode. Convulsions can take on different aspects 
but the most characteristic is the myoclonic ones, 
they can also be localized clonic, generalized ton-
ic-clonic. EEG and imaging investigations are nor-
mal at onset in DS. Psychomotor development is 
normal in the first year of life. Epilepsy is resistant 
to drugs, even in polytherapy.

After the age of 1 year, intellectual regression 
usually occurs. Most mutations in the SNC1A gene 
occur de novo. The differential diagnosis is made 
with the entities derived from the SCN-1A muta-
tions of the sodium channel. We mention here 
GEFS and DEE. Within this DEE there is a spec-
trum of severity ranging from atonic myoclonic 
epilepsy (MAE), epilepsy of children with focal 
migratory seizures (EIMFS), hemiplegic migraine 
epilepsy, and autism spectrum changes.

MAE is a form of generalized genetic epilepsy 
that begins between 1 and 7 months. The seizures 
have a variable appearance and the symptoms in-
clude “fall attacks”.

EIMFS begins at 2 months and is characterized 
by focal seizures that migrate from one hemisphere 
to another. Seizures can be very common and af-
fect a child’s development. Mutations in the  
SCN1A gene are rare, with the major causative 
gene for this syndrome being KCNT1 in almost 
half of the cases.

SCN1A DEE mutation form with early-onset 
starts at 8-12 weeks and is the most severe form of 
epilepsy related to the SCN1A genes. Seizures can 
be localized, generalized tonic-clonic, spasms. 
Also, these patients show a delay in psychomotor 
development.

Genetic epilepsy with febrile ascents occurs in 
families with more children with a genetic inher-
itance of seizures, there is a low seizure threshold 
and SNC1A mutations have been found in 20% of 
those diagnosed.

Common epilepsies are forms of epilepsy. It 
has been tried to see if SCN1A mutations are in-
volved in the occurrence of and it has been found 
that there are possibilities of involvement of these 
mutations [8-9].

NEW TREATMENT STRATEGIES

The main purpose of the treatment in DS is sei-
zure control, mainly to reduce the number of sei-
zures. Medication that blocks sodium channels 
such as carbamazepine and phenytoin may exacer-
bate seizures and is, therefore, to be avoided. An 
exacerbation of seizures under these types of med-
ication should raise the suspicion of DS. Medica-
tion that was proven useful in DS consists of 
topiramate, valproic acid, benzodiazepines, and 
levetiracetam. Non-pharmacologic treatment  
options such as ketogenic diet and vagus nerve 
stimulation might also be effective in some cases. 
In 2018 the FDA has approved the use of canna-
bidiol in DS for reducing seizure frequency.

Avoiding seizure triggers is vital for these  
patients. The most frequent triggers consist of 
changes in the body and environmental tempera-
ture, acute diseases, and stress. Rises in body tem-
peratures should be treated aggressively whenever 
they appear. Antipyretics should be used aggres-
sively whenever fever is present [10].

Among the new treatments that can bring bene-
ficial results, we mention fenfluramine, this treat-
ment may reduce monthly convulsive seizure fre-
quency in patients with DS who have poor seizure 
control with other antiepileptic drug regimens. 
However, the side effects and possible associated 
cardiovascular and ophthalmic diseases must be 
taken into account [11-15].

Considering that often seizures in DS are 
drug-resistant, treatment can prove complicated. 
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Patients often require permanent supervision, the 
disease severely affecting both the patient’s and 
the family’s life quality. Devices that proved use-
ful to the families of DS consist of video monitor-
ing, cooling vests, alarms that go off when seizures 
take place, pulse oximetry, and even helmets. 
Family psychotherapy is recommended whenever 
possible. The average lifespan of DS patients is 8 
years, the most common cause of death being sud-
den unexpected death in epilepsy, followed by sta-
tus epilepticus [16,17].

CONCLUSIONS

DS has different phenotypes and manifestations 
probably due to different mutations (over 700 SN-
C1A mutations). DS is not pure epilepsy but also 
associates intellectual, mental, and motor develop-
mental retardation. DS has a negative impact on 
both children and family members.
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