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How Dravet syndrome became a model for 
studying childhood genetic epilepsies

Hodgkin and Huxley  

Claes et al. 2001

Am. J. Hum. Gent.

SCN1A mutations 
cause severe 
myoclonic epilepsy of 
infancy

Berkovic et al. 2006            Lancet Neurol

De-novo mutations of the 
sodium 
channel gene SCN1A in
alleged vaccine 
encephalopathy: a retrospective 
study

May 18, 1968

De-novo mutations of the sodium 
channel gene SCN1A in alleged vaccine 
encephalopathy: a retrospective study

Reduced Nav current in GABAergic 
interneurons in a 
mouse model of SMEI 
Catterall et al. 2006 & 2011

Charlotte Dravet 
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The Brain = 100 billion nerve cells 
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Sodium channel alpha 1 subunit (SCN1A)

Ion Channel
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Dravet syndrome – an ion channel disease

R

Nabbout et al. (2013) Orphanet J Rare Dis. 13;8:176; Brunklaus & Zuberi (2014) Epilepsia 55(7):979-984 
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► 241 individuals (1 to 42 years)

► Analysis of UK birth cohort from 2003 – 2007 (n=88)

► Incidence at least 1 in 40,900 – now 1 in 15,000!

► 5 reported deaths (6%) at median of 5 years (status epilepticus 2 cases, SUDEP 3 cases)

UK 2009 Dravet syndrome cohort study
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Dravet Syndrome UK Survey
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Dravet Syndrome UK Survey
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Methods

► Longitudinal 10-year follow-up study from 2009 – 2019

► Structured Generic Questionnaire 

► Adaptive Behaviour Assessment System, Third Edition (ABAS-3)

► Impact of Paediatric Epilepsy Scale (IPES) 

► Epilepsy & Learning Disabilities Quality of Life Questionnaire (ELDQOL) 

► Paediatric Quality of Life Inventory (PedsQL)

► Strength and Difficulties Questionnaire (SDQ)

► Sleep Disturbance Scale for Children
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Patient recruitment

Contacted 141 
clinicians

140 clinicians 
(99%) 

responded

10/140 patients 
lost to follow up

7 (5%) died 
during 10 year 

period

123 patients 
contacted

70 responders 
(57%)
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10-year Mortality in Dravet syndrome

Contacted 141 
clinicians

140 clinicians 
(99%) 

responded

10/140 patients 
lost to follow up

7 (5%) died 
during 10 year 

period

4 due to SUDEP
1 status 

epilepticus
1 ARDS

1 unknown

40% of carers indicated that Sudden 
Unexpected Death in Epilepsy (SUDEP) had not 
been discussed with them. 

123 patients 
contacted

70 responders 
(57%)
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►10% of children with DS die of SUDEP before their 20th birthday 

► Dravet specific mortality is 9.32 per 1000-person-year
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Cross-sectional and longitudinal analysis of 
development in DS over time

Brunklaus et al (2012) Brain;135(8):2329-36 

2009
Original Study

2019
Present Study

0

20

40

60

80

100

C
o
u
n
t 
(%

)

Developmental Status

profound
learning disability

severe
learning disability

moderate
learning disability

mild 
learning disability

normal

‘dfk’a

Asdjf;sdfja;adfj

;j;asdf
‘sdfj’s

Developmental status Developmental status



#DSUKLondon19www.dravet.org.uk



#DSUKLondon19www.dravet.org.uk

Impact on families

Feature Occurrence number/total responses
Child/adult is:

Completely independent

Partially dependent

Fully dependent

2/68 (3%)

23/68 (34%)

43/68 (63%)
Child lives:

With family

In residential care

62/68 (91%)

8/68 (13%)
Have access to respite

If yes, the respite received is sufficient

47/65 (72%)

23/44 (52%)

Child/adult’s illness has affected parent’s health 65/66 (98%)

Child/adult’s illness has affected parent’s career 60/66 (90%)
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Caregiver Burden Reports

▪ Stage 1: first year of life, emergence of febrile status

▪ Stage 2: around one year of life, other seizure types and 
emergence of behavioural problems

▪ Stage 3: children reaching early adolescence with seizure types 
decreasing and some improvement in behaviour

Nolan and Camfield 2006 & 2008
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Family Relationships

▪ Stage 1: 67% no change in extended family relationships, 21% 
improved relationships, 8% negative effects (increased strain on 
relationship). Regarding spousal relationships – 1/3 no change, 
1/3 improved and 1/3 worsening relationships

▪ Anxiety around fever: 90% reported significant impact on 
personal and social life, 84% reported that fever had impact on 
their professional life.

Nolan and Camfield 2006 & 2008
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Family Relationships

▪ Stage 2: 54% of parents described this as being a particularly 
difficult time. Negative impact on relationships with family, 
friends and spouse. Sleep problems very common.

▪ Stage 3: Increasing difficulties in the friendships of children with 
DS in 80%. Family relationships can remain challenging.

Nolan and Camfield 2006 & 2008
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KEY FINDINGS:

► Impact of epilepsy in Dravet 

syndrome was worse compared to 

epilepsy controls with and without 

learning difficulties

► Cross sectional analysis showed 

worse HRQOL in older age groups

► Overall 35% of children with 

Dravet syndrome scored in the 

abnormal ► range for “conduct 

problems” and 66%  for 

“hyperactivity/inattention”

;slkdjf’slKJDF;ASLDKFJAS;DLFKJSA;DLFFJKS
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HRQOL in Dravet Syndrome
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10-15 years

Scales N Orig mean N FU mean P

PedsQL Generic Core Scale

Physical functioning 28 54.89 27 30.63 0.002

Emotional functioning 28 68.57 27 63.66 0.365

Social functioning 28 47.79 28 32.44 0.042

School functioning 24 43.08 28 43.36 0.855

Total score 24 51.21 28 41.13 0.006

Cognition 28 33.71 24 20.49 0.009

Eating 28 61.64 27 49.63 0.042

HRQOL Follow-up Data
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10-15 years ≥16 years

Scales N Orig mean N FU mean P N Orig mean N FU mean P

PedsQL Generic Core Scale

Physical functioning 28 54.89 27 30.63 0.002 40 29.88 38 24.52 0.031

Emotional functioning 28 68.57 27 63.66 0.365 35 58.34 37 56.23 0.138

Social functioning 28 47.79 28 32.44 0.042 35 36.23 36 40.45 0.294

School functioning 24 43.08 28 43.36 0.855 36 30.83 26 35.13 0.187

Total score 24 51.21 28 41.13 0.006 33 39.78 36 37.15 0.557

Cognition 28 33.71 24 20.49 0.009 39 16.69 34 20.89 0.08

Eating 28 61.64 27 49.63 0.042 39 50.51 37 49.05 0.345

HRQOL Follow-up Data
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Feature Occurrence number/total 

responses
Eating difficulties 35/64 (55%)
Require gastrostomy/feeding tube 6/68 (9%)
Dental problems 20/63 (38%)
Mobility/walking problems 51/64 (80%)
Require walking aids:

Insoles/splints/specialised boots

Wheelchair

29/68 (42%)

25/68 (37%)

19/68 (28%)

Scoliosis 7/68 (10%)
Experienced bone fractures 27/68 (40%)
Access to:

PT

OT

SALT

Dietician

34/68 (50%)

32/68 (47%)

33/68 (49%)

21/68 (31%)

Difficulties with sleep 45/67 (67%)

Comorbidities
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Comorbidities
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Medication response

Medications reported to have 

reduced seizure frequency

Number total (%)

Stiripentol 21/46 (46%)

Clobazam 18/46 (39%)

Sodium Valproate 24/46 (52%)

Medications reported to have 

increased seizure frequency 

Number total (%)

Lamotrigine 17/40 (43%)

Carbamazepine 7/40 (18%)

Phenytoin 5/40 (13%)
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Sleep Profile in Dravet Syndrome

▪ Sleep Disturbance Scale for 
Children

▪ Sleep, as measured by total sleep 
scale score, was abnormal in 40% 
of patients and borderline in 50%. 
Only 10% of patients with Dravet 
syndrome scored normal (n=58). 

▪ Only 49% of individuals with 
abnormal sleep scores received 
treatment. 

▪ Figure shows the distribution of 
sleep scores; mean=dashed line, 
IQR=dotted line, n=61 to 62, 
depending on sleep domain.
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Sleep summary

▪ Forty four of 62 (71%) individuals had at least one abnormal category 
score or total sleep score 

▪ Disorders of excessive somnolence was the most common sleep problem in 
the older age group (17 out of 33, 51%) 

▪ The most common sleep problem for those aged 10-15 years was disorders 
of initiating and maintaining sleep (10 out of 28, 36%)
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Transition to adult services

Of the 34 patients that have left paediatric services:

▪ 18 (53%) received a formal transition process to adult services

▪ 3 patients (9%) are not under the care of a neurologist

▪ 21/28 (75%) are satisfied with the adult services 
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Caregiver strategies to improve daily life

▪ Writing an emergency department protocol 

▪ Establish emergency routines for the family

▪ Assigning a parent on-call to lessen the effect on siblings

▪ Creating personal time to decrease parental stress

▪ Finding respite care

▪ Contacting internet support groups
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▪ “We were very relieved when the results came back. It was like a weight had 
been lifted after 12 years”

▪ “It gave a reason for his epilepsy as before we kept blaming ourselves. More 
importantly it gives some indication to professionals what drugs to try”

▪ “Confirmed that management of condition is paramount, scans, tests, surgery 
routes no longer necessary ”

▪ “It finally (after 14 years) gave a diagnosis - helpful in form filling!”

▪ “We now have a diagnosis and have set small goals for the future”
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Addressing Comorbidities

▪ Optimise seizure control

▪ Control status epilepticus

▪ Clear treatment protocols
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Behaviour problems, ADHD & ASD like features

▪ Neurodevelopmental assessments

▪ Identifying key issues

▪ Nurseries and schools already have a wealth 
of knowledge how to address this in day to 
day life

▪ Creating routines
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Mobility problems

▪ Physiotherapy assessment

▪ Orthotics review

▪ Need for insoles, mobility aids
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Diet and Sleep

▪ Monitor weight gain

▪ Dietician review

▪ Consider alternative feeding options

▪ Sleep review

▪ Sleep strategies
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Feeling stressed?

▪ Don’t keep it to yourself

▪ Supportive team of nurses, doctors and 
psychologists

▪ Dravet Syndrome UK
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Dravet Syndrome Natural History Study

▪ Emergence of drugs effective at reducing seizure burden, however impact on 
cognition and development unknown

▪ Without understanding the natural history of DS it will not be possible to 
measure treatment success beyond seizure control

▪ Need to characterise disease phenotype in detail

▪ A natural history study will allow us to provide standardized and better care 
for our patients tailored to their needs

▪ Model for other developmental & epileptic encephalopathies


