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Summary points 

 An early accurate diagnosis is key to optimal treatment in Dravet syndrome 

 Prompt rescue treatment with personalised protocols for prolonged seizures is key, as well 

as avoidance of precipitants of seizures 

 Clobazam, stiripentol, valproate and more recently cannabidiol appear effective treatments 

 Fenfluramine is a promising agent demonstrating specific efficacy in trials to be considered 

for the future 



 

Abstract:  

Over time, with careful delineation of the syndrome, we have gained experience in treatments most 

likely to lead to improvement in seizures, as well as those that should be avoided. Sodium Valproate, 

Clobazam, stiripentol and topiramate are all medications that may lead to benefit, as well as the 

ketogenic diet. Bromides may be utilised in resistant cases. However equally important is outlining 

prompt rescue treatment for prolonged seizures, as well as avoidance of precipitants. Newer agents 

including cannabidiol and fenfluramine have been demonstrated to be of benefit in clinical trials. We 

propose an algorithm for management, although appreciate with time the positioning of the newer 

agents in such is yet to be established. 



Introduction   

Our understanding of the treatment of Dravet syndrome has evolved over the years since the 

original description. However review of long term outcomes show that despite our increased 

knowledge, the majority continue to have seizures in the long term with poor prognosis for cognitive 

and behaviour outcome1,2. In part this is related to a relatively late diagnosis3. In the first instance 

early diagnosis remains key; a history of a single prolonged lateralised clonic (hemiclonic) seizure in 

an infant less than 9 months, in the absence of a structural brain lesion, should prompt SCN1A 

genetic testing, and introduction of antiepileptic drugs/emergency rescue protocol considered 

where diagnosis is confirmed. However in a recent survey of Dravet families across Europe only 6.3% 

reported seizure freedom in the last 3 months3. Although traditionally labelled an epileptic 

encephalopathy in view of the early normal neurodevelopmental progress prior to the onset of the 

epilepsy, it is difficult to find evidence that seizures wholly impact on outcome – there is likely to be 

an underlying developmental contribution from the underlying genetics4. This aside, it appears 

appropriate to strive for optimal seizure control, in order to optimise neurodevelopmental outcome 

and quality of life. 

As a well defined population, with careful delineation of the phenotype, and a need for newer 

agents, Dravet syndrome has been specifically included as a population on which to try novel 

therapies. Originally this resulted in the first RCT in a rare epilepsy – utilisation of stiripentol in 

addition to clobazam and sodium valproate vs placebo in children with convulsive seizures the result 

of Dravet syndrome5. With careful delineation of the phenotype, an RCT was able to define a 

significant benefit of stiripentol over placebo in reducing convulsive and prolonged seizures when 

added to clobazam and valproate. Maintained benefit was also seen in the longer term6.  Other 

agents have been reported in open label cohort studies to be beneficial such as topiramate7 and 

bromides8, as well as the ketogenic diet9 in the treatment of this group of children following failure 



of optimised treatments. Bromides have specifically been reported to be effective in certain settings 

where standard treatments have failed8 although of limited availability. 

It appears likely that the avoidance of possible aggravating treatments may have an equal impact to 

utilisation of beneficial anti-epileptic drugs. Guerrini et al were the first to determine that sodium 

channel blockers eg carbamazepine, lamotrigine, may aggravate myoclonus in the Dravet 

population10. Their use in childhood might negatively impact the cognitive outcome11. It has since 

however been reported that some may be responsive to such medication, particularly lamotrigine –

with aggravation of seizures seen on a wean of this medication12 and therefore careful consideration 

needs to be given prior to an automatic wean if established without a definitive history of worsening 

of seizures.  

However, despite progress in our understanding of the disease, the majority of individuals continue 

to have seizures in the long term. Further, little inroads have been made into improving 

neurodevelopmental outcomes. There remains a real need to evaluate newer treatments optimising 

early management and working towards improving outcomes. Much interest has been expressed in  

cannabis derived products, and more recently there have been impressive results reported with the 

repurposed agent fenfluramine. 

 

Emergency treatments and protocols               

A component of the phenotype to Dravet syndrome is prolonged convulsive seizures, often requiring 

emergency attendance at hospitals. In a survey of caregivers of patients with Dravet syndrome on 

experiences of management and health services, with responses from 584 caregivers of children 

(83%) and adults (17%), half of patients required at least one emergency admission and 46% at least 

one ambulance call in the past 12 months3. Younger rather than older patients were prone to 

emergency admission (94% and 76% vs 30% and 28% in infant and pre-school vs adolescents and 



adults respectively).   It is established that the earlier prompt treatment of seizures, will reduce the 

likelihood of status epilepticus and consequent admission to hospital. Although standard treatment 

of prolonged seizures is 5 minutes13, in Dravet syndrome where many, particularly younger children, 

will be guaranteed to experience a prolonged motor seizure whenever such a seizure occurs, it is 

reasonable to indicate use of emergency rescue medication immediately rather than wait a 

customary period of time. It is therefore recommended that patients with Dravet syndrome have an 

individual care plan with regard to emergency treatment about which all individuals involved in their 

care are aware and that can be administered by the care givers. It is also prudent to try and avoid 

precipitants; hyperthermia is a significant trigger in nearly all young children and up to half of adults 

with Dravet 14,15. Consequently it is recommended to avoid situations that may provoke this such as 

high ambient temperature, or immersion in hot baths, as well as recommend prompt treatment of 

fever and illness with utilisation of antipyretics. 

With regard to what medication to use for emergency rescue, a benzodiazepine would be the first 

line, for home or hospital use (figure 1). This may be buccal midazolam in the community in most 

countries; rectal diazepam would be a substitute if buccal midazolam is not available. A clear 

indication of how many times this may be repeated in a home situation must be agreed and stated; 

a maximum of 2 doses of a benzodiazepine should be administered in total including out and in 

hospital administration in view of the risk of subsequent respiratory depression16.  On arrival of 

mobile medical team or presentation to a hospital emergency department and if the seizure is still 

ongoing, lorazepam, midazolam or other intra venous benzodiazepine should be used. Subsequent 

second line medication may depend on previous response of an individual to such medication, as 

well as local protocols. Concern has been expressed about the possible poor response to standard 

second line agents, particularly phenytoin. Many at presentation will have been undiagnosed and 

consequently knowledge of response to such medications will be known. If phenytoin has been 

effective then there is no reason why this should not continue in the individualised protocol. 

Phenobarbitone has frequently been used as an alternative second line agent but there has been 



reports of a possible negative effect of this medication17; Chipaux et al. reported on three children 

with DS who experienced convulsive status epilepticus of 2 to 12 hours in duration, who also 

experienced subsequent severe cognitive and motor deterioration, with hypoxic-ischaemic lesions 

on magnetic resonance imaging, despite no evidence of hemodynamic compromise. The only 

common finding in clinical care was the use of phenobarbitone, and they speculated that the 

medication may reduce local cerebral blood flow resulting in such MRI and clinical deterioration. 

However, fatal cerebral edema causing mass effect after fever-associated status epilepticus has 

since been reported in 5 children with Dravet syndrome, 3/5 of whom did not receive 

phenobarbitone in their management18. On the other hand, even the Stiripentol, considered 

efficacious in the reduction of the frequency of prolonged seizures and Status Epilepticus does not 

seem to be protective against the Acute Encephalopathy; in fact, of the 5 cases published by Myers 

one was on Stiripentol187.  This consequently is likely to be unrelated to treatment, possibly triggered 

by high fever and ion channel dysfunction. The role of other second line agents such as iv sodium 

valproate or levetiracetam overall is yet to be determined, although such agents may be utilised in 

individual protocols19 .  

     

Evidence and update on stiripentol                         

Stiripentol (marketed as Diacomit®) was approved as adjunctive therapy for Dravet syndrome in 

Europe (2007), Canada (2012), Japan (2012) and USA (2018).  The first attempt to use stiripentol in 

Dravet syndrome was performed in an open-label, prospective, add-on, exploratory short term study 

on a large population of children and adolescents with various types of refractory epilepsies20. In this 

study children with Dravet syndrome, who also received valproate and clobazam, were amongst 

those exhibiting the best responder rates compared to baseline. Based on these encouraging results, 

two controlled trials were performed in Dravet syndrome. A first randomized double-blind , 

randomized, placebo-controlled trial was performed in children aged above 3 years of age who had 



not responded to valproate and clobazam5. Stiripentol 50 mg/kg/day for 2 months, or placebo, were 

randomly allocated as adjunctive therapy to valproate and clobazam for 2 months. The primary 

endpoint was the percentage of responders (> 50% reduction in the frequency of clonic or tonic–

clonic seizures) during the second month of the double-blind period compared to baseline. 

Responders were 71% on the stiripentol arm and 5% on placebo (P<0.0001). The number of seizure 

free patients (9 vs none) and the changes in absolute numbers of seizures from baseline were more 

marked on stiripentol (-69%) than on placebo (+7%) (P<0.002). A second placebo-controlled trial 

with a similar design yielded similar results (67% of responders on stiripentol versus 9% on placebo – 

P=0.009)21.  

A meta-analysis performed on the intent-to treat patients with Dravet syndrome included in both 

controlled trials confirmed that responder rates were higher when stiripentol was added to 

clobazam and valproate compared to the addition of placebo to the same drugs22. A second meta-

analysis, assessing the risk-ratio confirmed the superiority of stiripentol compared to placebo with 

respect to responder rate and seizure freedom23 .  

Subsequent observational long term studies in Dravet syndrome, retrospectively6,24-26  or 

prospectively24  assessing the long term efficacy of stiripentol, in combination with valproate and 

clobazam6 or more variable drug regimens24-26, reported rates of seizure reduction to be maintained 

within the 48 % to 63% range, in addition to a significant reduction of the number of patients 

experiencing status epilepticus, of the frequency of prolonged seizures, of hospitalizations, and of 

use of rescue medication. One study specifically reported that the beneficial effects were obtained 

with either clobazam or valproate comedication being present or not25. A very long term study, 

conducted on the historical Dravet syndrome cohort participating to the first randomised trial on 

stiripentol5,27, confirmed the long term effectiveness and retention rate, with a progressive mean 

decrease of dosage from 39 to 25 mg/kg/d, whereas clobazam and valproate had remained stable.  



Drug-related adverse effects were reported in 100% of patients on stiripentol versus only five 25% of 

those on placebo (P=0.0009) in the randomised initial randomised controlled trial5 . The most 

frequently reported adverse events were drowsiness (19/21 patients) and loss of appetite (7/21 

patients). Reduction of concomitant antiepileptic drugs, resolved the adverse events in 17 of the 21 

patients. There were no dropouts due to side effects in the stiripentol arm. The observational 

studies24,25 confirmed the adverse event profile reported in the first controlled trial; drowsiness, 

reduced appetite, irritability and ataxia, were the most commonly reported but dosage adjustments 

were usually effective in attenuating or reversing them and the number of patients discontinuing 

stiripentol for adverse effects did not exceed 5%25. Asymptomatic neutropenia (<1,000/mm3) has 

been reported in 1%–10% of patients and was also reversed by dosage reduction27 . 

It is hypothesised that the antiepileptic effects observed in Dravet syndrome with stiripentol 

administration derive from the sum of two mechanisms of action28, one indirect, i.e its well 

documented interactions with clobazam and the consequent increase in concentration of its active 

metabolites, and one indirect, i.e. an enhancement of GABergic transmission linked to a site of 

action on the post synaptic GABA receptor which is different from that of benzodiazepines29,30 . 

Studies conducted in adult volunteers demonstrate that stiripentol is rapidly absorbed (tmax around 

1.5 hours), heavily bound to plasma proteins, mainly metabolized by the microsomal CYP450 

complex (CYP1A2, CYP2C19, and CYP3A4), and exhibits a nonlinear, dose-dependent 

pharmacokinetics31,32. There are no sufficient data to figure out the relationships between oral 

dosage, plasma concentration, efficacy, and safety of stiripentol27. However, preliminary results of a 

pharmacokinetic study in children aged 1–17 years, receiving a median dosage of 45 mg/kg/day, in 

addition to valproate and CLB, revealed that apparent volume of distribution, apparent oral 

clearance, and elimination half-life of stiripentol increased as body weight increased from 10 to 60 

kg: from 32 to 192 L, 2.6 to 5.7 L/hour, and 8.5 to 23.5 hours33. A therapeutic drug monitoring study 

on 75 patients with different types of epilepsy34 found plasma concentrations of stiripentol to be 



40% lower in children 6–12 years old and 57.5% lower in children <6 years than in those > 12 years. 

Stiripentol plasma concentrations were not affected by valproate co-medication but CLB determined 

a 25% increase, while phenobarbital and phenytoin determined 63% reduction.  

In vitro and in vivo studies indicate that stiripentol acts as a powerful inhibitor of several CYP 

enzymes, particularly CYP2C19 and CYP3A435,36 Consequently, plasma concentrations of other 

antiepileptic drugs metabolized by the same enzymes increase when they are co-administered with 

stiripentol. Valproate concentrations are not significantly increased by stiripentol co-medication5 but 

clobazam levels are almost doubled and those of norclobazam (NCLB), an active metabolite, increase 

five to seven times5. Dose adjustment of these co-medications used with stiripentol help to decrease 

adverse effects. In particular, controlled studies have shown that somnolence was considerably 

higher in patients on stiripentol than in those on placebo and was mainly attributed to an increased 

concentration of clobazam metabolites. Although no fixed conduct has been set on how to optimize 

clobazam doses when stiripentol is added, a suggested strategy could be of reducing clobazam by 

25% if somnolence appears or becomes pronounced when stiripentol target doses have been 

reached.  If somnolence persists, further 25% reduction should be considered as should adjustment 

of dosage of any other concomitant drug with sedative potential, always counterbalancing improved 

tolerability and seizure control. 

 

Ketogenic diet                                                              

The ketogenic diet (KD), a high-fat, low-carbohydrate, adequate-protein diet, and its more flexible 

variants -the medium chain triglyceride diet, the low-glycemic‐index diet, and the Atkins diet- are 

currently considered safe and effective non-pharmacological treatment options for patients with 

difficult-to-treat epilepsy37. An additional advantage of the KD is that it has less neurotoxic side 

effects (lethargy, cognitive, behavioral) than the pharmacological treatments38. Increasing evidence 

suggests that the diet may be particularly effective for seizure control in specific epilepsy syndromes. 



In Dravet syndrome (DS), complete seizure control with pharmacological treatment is often not 

achieved39. Currently, the KD is considered to be a good treatment option after three or four 

antiepileptic drugs have failed. 

Since 1990 then until May 31, 2017, of 89 patients who met diagnostic criteria for DS in a single 

centre, 42 were placed on the KD and were followed up for a minimum of 2 years. Part of this series 

was published in 200540 and updated in 201141.  Thirty (71%.4) of 42 patients remained on the diet. 

Three patients (10%) became seizure free, 15 children (50%) had a 75-99% decrease in seizures, five 

(16.6%) had a 50-74% decrease in seizures and the remaining seven children (23.3%) had a 25-50 % 

decrease in seizures. Fourteen patients have been off the diet for more than 2 years; one of them is 

seizure free, nine have sporadic seizures, and four, who abandoned the diet after 3.5 years of 

adhering to it, relapsed. Overall, 75% of children who remained on the diet had a significant 

reduction in the number of seizures. The adverse effects were transient and could be controlled 

without withdrawing the patient from the KD. Even in patients in whom seizure reduction was not 

dramatic, an improvement in quality of life was seen, and in all of them the number of AEDs was 

reduced to one or two. One of these patients did not show any further mental deterioration.  

A further four studies report on utilisation of the ketogenic diet in Dravet syndrome.  Nabbout et al.  

reported on 15 DS patients over 3 years of age with a partial response to AEDs including stiripentol 

who had been prospectively placed on the KD9. At 1 month, 10/15 (66%) had a 75% decrease in 

seizure frequency. Efficacy was maintained in eight responders at 3 and 6 months, and in six 

responders at 9 months. Five patients (33%) remained on the KD over 12 months, and one became 

seizure free. They reported that the KD also improved behavior disturbances including hyperactivity 

even in a few nonresponders. None of the patients had to discontinue the KD because of side 

effects. Dressler et al. (2015) retrospectively analyzed 32 children with DS treated with the KD42. To 

evaluate efficacy and safety, the authors compared the effects on seizure frequency with that of 

different AED regimens and vagus nerve stimulation. Response to the KD was 70% at 3 months, and 



60% at 12 months. None of the patients had status epilepticus (SE) and a reduction in prolonged 

generalized and myoclonic seizures was observed. Further, none of the patients had side effects 

severe enough to require withdrawal of the diet. The authors found that noncompliance was more 

frequent in solid-fed older children compared with infants treated with the liquid KD formula. 

Laux et al. (2013) retrospectively evaluated 20 children with DS trialled on the KD, 13 experienced a 

greater than 50% reduction in seizure frequency38. All  patients had a pathogenic variant of SCN1A. A 

greater than 50% reduction in seizure frequency was seen in 13/20 (65%) patients and in six (30%) 

patients, a greater than 90% seizure reduction was noted. Improved cognition and behavior was also 

observed by the parents in 75% of the patients. Finally, in a prospective study, Yan et al (2018) 

placed 20 Dravet patients on the KD43. Genetic testing revealed SCN1A mutations in all patients. 

Before KD initiation, 15 patients had SE, and 20 patients had generalized seizures of ≥5 min duration. 

A greater than 50% reduction in seizure frequency was seen 17 patients after 3 and 6 months on the 

KD. None of the patients exhibited SE or prolonged general seizures. In 80% of the patients an 

improvement in cognition was note.  

These clinical findings are supported by a mouse model of DS where the efficacy of the KD was 

studied in the treatment of SCN1A-derived epilepsy44. Scn1a mutant mice were placed on a 6:1 KD or 

a standard diet for two weeks and thresholds to seizures measured as induced by the 

chemiconvulsant flurothyl after 2 weeks.  Seizure thresholds were found to be elevated in Scn1a 

mutant mice confirming that the KD may be effective in the treatment of refractory seizures in 

patients with pathogenic variants of SCN1A 44. It would appear prudent to consider utilisation of the 

ketogenic diet early in the clinical course, when initial resistance to standard AEDs has been 

demonstrated. 

 

 



 Cannabidiol                                                                        

There has long been interest in the possible role of the cannabinoids in the treatment of the 

epilepsies, brought specifically to media attention recently by families seeing particular response45 

The two major neuroactive components in cannabis are the psychoactive compound D9-

tetrahydrocannabinol (THC) and the non-psychoactive cannabidiol. Whereas the latter has been 

demonstrated to be anticonvulsant in vitro, there has been concern about THC not only with regard 

to longer lasting effects on a child brain but also it has been shown to be proconvulsant in some in 

vitro studies46,47.  

Epidiolex, an oil liquid formulation of pure plant-derived cannabidiol, or CBD, <0.1% THC (GW 

Pharma) is produced in a consistent quality assured way to pharmaceutical standard, so there is a 

reliability to the content and stability. It is registered as a pharmaceutical, to be assessed in 

appropriate clinical trials; efficacy has specifically been evaluated in Dravet syndrome, and it has 

recently been approved by the FDA for use. In the primary study conducted by GW Pharma in 23 

centres across the USA and Europe, a total of 177 children age 2-18 years were screened with 

ultimately 120 randomised to either cannabidiol (up to 20mg/kg/day) or placebo having experienced 

at least 4 convulsive seizures over the four week baseline period48. The mean age in the CBD group 

(9.7 years) was not different from the placebo group (9.8 years). The median number of anti-

epileptic drugs trialled was 4, and the patients were taking a median of 3 (range 1-5), most 

commonly clobazam (65%), valproate (59%), stiripentol (42%), levetiracetam (28%) and topiramate 

(26%). In the cannabidiol group the primary end-point of convulsive seizure frequency at the end of 

the treatment period decreased by a median -38.9% from baseline. This was significantly greater 

than in the placebo group (-13.3%, p=0.01)). The responder rate (>50% reduction in seizures) was 

43% in the CBD group vs 27% placebo; this did not reach significance (p=0.08). The placebo rate was 

relatively high, as has been noted previously with predominantly paediatric studies49. Adverse events 

during the treatment period were reported in 93% CBD vs 75% placebo; 89% adverse events were 



mild or moderate. In both groups the first occurrence of an adverse event was most commonly 

reported during the 14 days dose escalation. Common adverse events (>10% frequency) in the 

cannabidiol group were vomiting, fatigue, pyrexia, upper respiratory tract infection, decreased 

appetite, convulsion, lethargy, somnolence, and diarrhoea. In the cannabidiol group, 8 patients 

withdrew from the trial owing to adverse events, as compared with 1 in the placebo group.  

It became clear from an early stage that the norclobazam metabolite of clobazam was dramatically 

increased when patients were on concomitant treatment through an effect on cytochrome p450 

system in the liver50. In the Dravet syndrome RCT 65% of children were taking clobazam as 

concomitant medication. Some of the side effects eg somnolence could well be attributed to this 

active metabolite increase. Some may question therefore whether any of the effect of CBD on 

seizures is the result of such an interaction, or a direct effect of the medication itself. A 

pharmacokinetic dose finding study was performed prior to the RCT but only published 

subsequently51. Thirty four children with Dravet syndrome age 4-10 years were randomised 4:1 to 

CBD (5, 10 or 20mg/kg/day) or placebo taken twice a day; 32 completed treatment. The double blind 

trial comprised 4 week baseline, 3 week treatment, 10 day taper and 4 week follow-up. 

Pharmacokinetic sampling for measurement of CBD, metabolites and antiepileptic drug levels were 

performed on the first day of dosing and at the end of treatment. CBD did not affect concomitant 

AED levels except norclobazam; levels increased on all doses of CBD, but not placebo, and not if 

there was concomitant stiripentol. Although numbers were small with only four patients taking both 

clobazam and stiripentol, this suggests that stiripentol maximally inhibits CYP2C19.  Where 

stiripentol was taken concomitantly, clobazam metabolites were unlikely to have risen further and 

the efficacy of CBD was at least partly independent of the interaction with CLB.  

The effect of CBD on seizures is not restricted to Dravet syndrome; it is unlikely to be a specific effect 

but a more general anti-epileptic effect.Significant effect over placebo has also been demonstrated 

in two RCT of epidiolex as add on therapy vs placebo in Lennox Gastaut syndrome52,53 . There also 



remains the question as to whether additional benefit may be gained with inclusion of some THC; 

there is much professional concern about the lack of knowledge about ongoing safety of inclusion of 

THC and therefore there would be an advantage as to the knowledge of whether additional benefit 

could be gained or whether CBD alone gives maximal benefit. There is a single report of an open 

label study utilising CBD with 2% THC from Canada in 20 children with Dravet syndrome54. The dose 

ranged from 2 to 16 mg/kg/day of CBD and 0.04 to 0.32 mg/kg/day of THC. Nineteen patients 

completed 20 weeks intervention; one child who died of SUDEP was excluded from the analysis. As 

with the RCTs somnolence, anorexia, and diarrhoea were the most common adverse events seen, 

with abnormalities of liver transaminases and platelets observed with concomitant valproic acid 

therapy.  12/20 reported >50% reduction of seizures, not dissimilar figures to the RCT of CBD alone. 

There appears little evidence at present therefore that there is an advantage of CBD with THC over 

CBD alone. 

 

 Fenfluramine                                                               

Fenfluramine was previously used in combination with phentermin as an appetite suppressor, but 

because of cardiac side effects (valvular hypertrophy and pulmonary hypertension), when used in 

high dosages, it was banned as a therapeutic drug in 199755. Fenfluramine has a high affinity for 

serotonin receptors in the brain (especially 5HT 2A and 2C), leading to a higher serotonin 

concentration, and also is a positive modulator of the sigma 1 receptor56. In the past, several case 

reports described that fenfluramine in low dosages could stop self-induced syncopes and 

intermittent light induced paroxysmal events in children with behavioural problems. Because it 

could also abolish photosensitivity on the EEG in some patients, it was hypothesized that 

fenfluramine should be tested as an anti-epileptic drug57,58 . Boel and Casaer published in 1996 a first 

paper showing that low dose fenfluramine was highly beneficial in children with refractory 

epilepsy59. In this case series, all children had intellectual disability and early onset epilepsy with 



drug resistant self-induced seizures which were classified as generalized seizures. The effect of 

fenfluramine was remarkable in that case series, with a long lasting seizure freedom in 7/11 children. 

Later it was realized that 5 children who did respond very well to fenfluramine, all had the typical 

symptoms of Dravet syndrome. This was later also confirmed with genetic testing. Despite the world 

wide prohibition, a Royal Decree in Belgium allowed for continued use of fenfluramine in a limited 

number of children with Dravet syndrome. This resulted in a retrospective analysis on the effect of 

fenfluramine in children and adolescents with Dravet syndrome60,61. This long term follow up 

confirmed previous findings with 7/10 patients seizure free for at least 1 year (mean 6 years and 7 

months). An interesting finding in that study was also that in 7 children fenfluramine had to be 

stopped temporarily because of drug supply problems. This resulted in immediate return of the 

seizures. Restarting fenfluramine made these children seizure free again.  Careful cardiac follow up 

in these children did not show any clinical cardiac side effects during the long follow up. 

Now, data from 2 prospective, double blind, placebo controlled trials are available and they both 

confirm the efficacy and safety of low dose fenfluramine in Dravet syndrome (Lagae et al, Nabbout 

et al, 2017 and 2018, presentations at American Epilepsy Society meetings). In a first study, Dravet 

children who were refractory to standard-of-care treatment, but who were not taking stiripentol, 

were included. Two dosages (0,2 and 0,8 mg/kg/day) were tested against placebo. At both 

fenfluramine dosages, the effect was significantly higher than in the placebo group (see figure 2). 

The number of 50% responders in the 0,8 and 0,2 group was 70% and 41% respectively, whereas this 

was only 7,5% in the placebo group. In the 0,8 mg/kg/day group, 25 % of the children ware seizure 

free or only had 1 seizure during the 14 week trial. The drug was well tolerated with appetite 

problems in 37% of the children in the highest dosage group, although this resulted in weight 

decrease in only 5% of the children. More importantly, prospective cardiac follow up (clinical, ECG 

and ultrasound) did not show any cardiac problem. These findings were also seen in the second trial, 

now also including children who were on stiripentol at the time of inclusion. Because of the drug 

interaction with stiripentol, only 0,5 mg/kg/day was compared to placebo. All primary and secondary 



end points were also met in this study, with fenfluramine being 54 % better than placebo. Here the 

number of 50% responders was 53,5% in the fenfluramine arm compared to 4,5% in the placebo 

arm.   No new side effects were seen and there were also no cardiac side effects (poster AES?). 

Recently, the first data on the long term extension study of both core studies became available. 

Most patients who finished the 2 trials entered the extension phase. In that study, at inclusion, all 

patients were started at the lowest dose (0,2 mg/kg/day), regardless of their final dosage in the core 

trial. After 4 weeks, fenfluramine dosage could be increased following clinical needs. During the first 

6 months in the extension phase, the concomitant anti-epileptic drugs remained unchanged. It is 

interesting to see that those children who were at a higher dosage at the end of the core trial, 

initially had an increase in seizure frequency. After 1 month, and with increasing dosages, they again 

had a significant seizure frequency reduction. Overall, in this extension phase, the efficacy remained 

stable over > 1 year follow up, with an average decrease of mean monthly convulsive seizure 

frequency of 66,8 % compared to their baseline in the core trial. 41,2 % had a seizure frequency 

reduction of > 75%. Cardiac safety was followed every 3 month and no signs was valvular heart 

disease or pulmonary hypertension was seen in any of the children. 

These data on low dose fenfluramine in Dravet syndrome are very consistent, with a long lasting 

high efficacy and apparently no development of tolerance. In now more than 200 children exposed 

to fenfluramine for > 1 year, there was no cardiac safety problem. 

 

Other treatments to be considered 

In some parts of the world bromides have been utilised, and reported to show benefit where other 

medications have failed.  Although a very old antiepileptic drug that went out of use with the 

development of perceived more useable medications, Oguni and colleagues reported benefit in a 

small series of children with severe myoclonic epilepsy of infancy, now recognised as Dravet 

syndrome, as well as children with what they described as borderline.  Eight of 22 (36%) of patients 



with generalized tonic-clonic seizures (GTCS) had >75% reduction in total seizure frequency or 

duration, and  9 (41%) had 50-75% reduction 3 months after introduction of  bromide62.  More 

recently a german series reported benefit using potassium bromide in a series of 32 patients with 

Dravet syndrome associated with SCN1A mutation; after 3 months of treatment, 26 patients (81%) 

showed a relevant improvement with a reduction of seizure frequency by >50% (>75%) in 18 (12) 

patients (56 and 37%, respectively), adverse events only leading to termination of treatment in 58. 

Eighteen remained on treatment after a mean of 60 months; it was reported to be used in 

combination with almost all available anti seizure medications including stiripentol. Limitation of use 

however may remain through the availability and need for monitoring. It must also be considered 

however, in countries with limited availability of anti seizure medications, phenobarbitone may still 

remain useful. 

 

 Current practice                                             

Current practice in management of Dravet syndrome remains with optimising anti-epileptic 

treatment for seizure control whilst minimising side effects. A North American Consensus panel has 

reviewed the evidence as it stands with currently available antiepileptic treatment and has set out 

an optimal flow chart of treatment options (Figure 2)19. This aside the availability of cannabidiol is a 

further option available to some, and fenfluramine holds great promise. Where these sit in the order 

of treatments to be utilised remains to be seen, although it appears likely such agents will rapidly 

become at least second line . We propose the plan as highlighted in figure 3, with utilisation of 

sodium valproate on diagnosis, with rapid addition of stiripentol with or without clobazam. If 

however efficacy and safety of fenfluramine is confirmed, it is likely this will be moved to second 

line, if not first in the longer term. Until then ketogenic diet should be an early consideration where 

eating behaviours allow. Throughout, an optimised emergency treatment plan should be developed 



for the family to utilise and make available for all those involved in care of the child from an early 

stage. 
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Figure legends 

Figure 1: Proposed protocol for the treatment of prolonged seizures in association with Dravet 

Syndrome 

Figure 2: Treatment algorithm for Dravet syndrome as outlined by the North American consensus 

panel.   Published with permission from Wirrell EC, Laux L, Donner E et al Ped Neurol (Elsevier) 2017: 

68:18-34.e3 

*Ketogenic diet is not suitable for all patients; its use is not required before moving to third-line therapies. 

aAgreed upon by moderate consensus. bAgreed upon by strong consensus. cStiripentol not approved for use in 

all jurisdictions. sz, seizures.,  

Figure 3: Authors proposed protocol for the treatment of Dravet syndrome. ASM: anti seizure 

medication 
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