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ABSTRACT

Severe epileptic syndromes of childhood are among the most challenging conditions for patients, 

families, and clinicians. They can strike otherwise normal infants, toddlers, and children, and are 

often extremely challenging to diagnosis accurately, control seizures, and prevent progressive 

cognitive disability. These epileptic encephalopathies are often devastating and the consequences 

long-lasting with adverse consequences on learning, behavior, and socialization. Inevitably, as these 

children mature into young adults, there are significant and often unmet needs around transition 

of care to an adult-focused provider. This brief white paper outlines some issues for consideration 

when assessing the long-term management of patients with epilepsy syndromes with emphasis on 

two model disorders—Lennox-Gastaut syndrome and Dravet syndrome.

BACKGROUND

Many of the most severe and complex epilepsy syndromes begin in early childhood.1,2 The literature focuses  

predominantly on younger cohorts, and there is extensive description of seizure semiology, diagnostic evaluation 

with emerging insights in neurogenetics, and treatment combinations to control seizures. Although less well- 

described, the long-term care of these patients presents considerable challenges and risks given the chronic nature 

of the disorders with evolving symptoms and syndrome presentation often adversely impacting intellectual, physical, 

social, and emotional maturation.3 This white paper highlights two early onset epileptic encephalopathies—  

Lennox-Gastaut syndrome (LGS) and Dravet syndrome (DS).1,4 Although both are unusual, they highlight the 

challenges of many severe, often drug-resistant epileptic disorders presenting in early childhood. LGS is rare, but it 

is thought to constitute approximately 4% of all cases of pediatric epilepsy.5 Prevalence of LGS at age 10 has been 

reported as 0.26 per 1,000 children and annual incidence as 2 per 100,000 children 0 to 14 years.5,6 Even less  

common, the incidence of DS is estimated to be between 1 in 15,700 and 1 in 30,000 live births.7,8 Still, the  

prevalence accounts for 1.4% of all epilepsies in children <15 years.9 

There is significant burden from distinctive severe seizures and associated comorbidities in these severe epilepsy  

syndromes.10-12 In LGS, drop seizures are common, occurring in more than 50% of patients who have slow spike-

wave activity.13 These seizures significantly increase risks for injury and fatality, and it is common for patients to wear  

protective helmets or to remain confined to a wheelchair.1,2,14 Patients with DS often present with hemiclonic  

seizures associated with febrile illness or even with increases in body temperature during baths or warm weather.15,16 

They have a particular risk early in life for prolonged seizures or status epilepticus.15,16 Patients with DS often have 

significant gait impairments that may require the use of adaptive medical equipment or wheelchairs, and may also 

suffer from growth and nutritional issues, sleep disturbances, chronic upper respiratory infections, sensory integration 

disorders, dysregulation of the autonomic nervous system, and cardiac abnormalities.11,16 Patients with LGS and DS 

also experience significant intellectual disabilities (ID), including verbal, visual-spatial, and fine motor dysfunction, as 

1



well as general intellectual impairment.15,17 These physical and cognitive impairments have implications for healthcare  

transition (HCT) as they limit independence in both children and adults. The majority of patients with LGS and DS 

rely on others for most activities of daily living (ADL) and cannot live independently.2,15,18-20 In long-term studies, most 

adults reside at home with a family member as caregiver or in an institutional setting.19,20 These cognitive and physical 

impairments also have a significant negative impact on both patient and caregiver quality of life.10-12 

In addition, patients with LGS and DS suffer from increased risk of mortality relative to their peers, due, in part,  

to the considerable challenges with controlling seizures. The mortality rate for LGS is generally estimated to be  

between 3% and 7%, over mean follow-up periods of 8.5 and 9.7 years, respectively.21 For DS, the estimated  

mortality rate is 7% to 18% by age 18 years and an estimated 16% of patients with DS die within 11 years of  

diagnosis.11,22 The majority of deaths in LGS and DS are epilepsy related, with sudden unexpected death in epilepsy 

(SUDEP) and status epilepticus being the most common causes of mortality.11,23 

The majority of children with severe epileptic encephalopathies now survive into adulthood,1,4 but their challenges 

are far from over.  Transitioning from special education usually means the termination of comprehensive programs  

that have often provided specific therapies, individual aides, and daily activities that relieve over-burdened parents. 

These young adults are almost never capable of independent medical decision-making, and require support for  

ADL from adherence to the prescribed medical regimen to personal hygiene. The process of transition, ideally begun 

in early adolescence, remains a major challenge as transfer from pediatric to adult healthcare occurs at the same time 

as the completion of schooling with the need to accept a new culture, new insurance, and fewer resources. 

CLINICAL PRESENTATION FROM ONSET TO ADULTHOOD

Evolving Signs and Symptoms of Lennox-Gastaut Syndrome 

LGS is typically defined by a clinical triad of features, including the presence of multiple seizure types; EEG pattern 

with slow spike-wave complexes (SSW) <3 Hz and generalized paroxysmal fast activity (GPFA); and developmental 

delay.1 However, there is considerable heterogeneity in clinical presentation, and not all children with LGS present 

with the characteristic triad of symptoms at onset or at any one time (Figure 1).1,21 This may make identification of 

the syndrome a challenge (Figure 2).21 Retrospective studies have indicated that only one-third to one-half of  

patients diagnosed with LGS present with characteristic features of the syndrome at any one time.6,24,25 Onset  

generally occurs between 1 and 8 years of age, with a peak between 3 and 5 years; however, it is not unusual for  

the diagnosis to be missed until later in life, including adulthood.1,21 Either in cases of late onset or late recognition, 

clinical features typically differ in seizure type and EEG patterns from younger patients, and clinical and caregiver- 

reported history may be critical to provide clues to an accurate diagnosis.26 

The multiple seizure types most commonly experienced by patients with LGS at onset are generalized tonic, atonic, 

and atypical absence seizures, but other types may also occur (Figure 1).13,21 Patients who present at the usual  
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age (between 2 and 5 years) often have prominent myoclonic or myoclonic-astatic seizures, which makes the  

distinction from myoclonic-astatic epilepsy (Doose syndrome) a particular challenge.13 Tonic seizures during sleep are 

particularly characteristic of LGS, but not all patients display this feature at onset.13,21 Estimates of tonic seizures  

at onset vary widely, ranging from 17% to 95% of cases of LGS, which may reflect ascertainment bias due to  

variable parental awareness of nocturnal seizures and limited use of overnight video EEG.27-29 Over time, the types 

and frequency of seizures experienced by patients with LGS change as they enter adolescence and adulthood, such 

as a tendency to experience fewer tonic, atonic, and atypical absence seizures during wakefulness (Figure 1).20,26,30-32

The EEG characteristics of LGS can be very helpful in making the diagnosis. The signature EEG pattern of SSW  

complexes <3 Hz is present during wakefulness or non-rapid eye movement (REM) sleep at onset for most  

patients (Figure 1).13 These complexes consist of a spike or sharp wave, followed sequentially by a positive deep 

“trough,” and a negative wave.1 Paroxysmal fast rhythms (10-20 Hz), known as GPFA, during non-REM sleep is 

considered near pathognomonic for LGS.1 However, only 50% of patients who have whole-night EEGs display these 

abnormalities.21 Further heterogeneity in EEG presentation occurs as patients mature and patterns change over  

time or disappear entirely (Figure 1).1,21 In studies of adults with LGS, the typical SSWs observed in childhood  

decreased or disappeared in 33% to 74% of patients, and 44% displayed normal EEG during wakefulness with 

abnormal fast rhythms persisting during sleep.20,33 Loss of the classic EEG signature in adults with LGS may reclassify 

them as having non-specific, symptomatic generalized epilepsy, severe epilepsy with multiple independent spike foci, 

or focal epilepsy.33,34 Because of the evolving nature of seizure types and EEG patterns, it is important for clinicians 

to continuously re-evaluate awake and asleep EEGs and clinical symptoms in adults with LGS.32 When an older child 

or adult presents with symptoms consistent with LGS, it is incumbent on the clinician to revisit and review earlier 

childhood descriptions of seizure semiology and EEG reports.

Cognitive impairment is a near universal outcome for individuals with LGS.21 Approximately two-thirds of patients 

display pre-morbid cognitive and developmental impairment, but over time >90% have cognitive impairment with 

significantly low intelligence quotient (IQ) (Figure 1).1,13,33,35 Even the small minority of children who fall within  

accepted ranges for normal cognitive function still display slow mental processing and difficulty performing day-to-

day activities.1 Cognitive impairment is often accompanied by behavioral problems like hyperactivity, aggression, and  

features falling within the autism spectrum in up to 50% of patients with LGS.32 Especially in drug-resistant cases of 

LGS, cognitive development plateaus and the gap between patients with LGS and their peers widens over time.21 

This is likely due to a lack of expected skill progression rather than regression.36  Virtually all patients with LGS  

display some level of cognitive impairment in adulthood but in cases diagnosed during adulthood, the impairment 

may be less pronounced (Figure 2).32 
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Figure 1. Evolution of Lennox-Gastaut Syndrome and Dravet Syndrome 

8 Years

LENNOX-GASTAUT SYNDROME 

DRAVET SYNDROME 

1 M 12 M 2 Years 4 Years 6 Years 10 Years 12 Years 14 Years 16 Years 18 Years

YOUNGER CHILD OLDER CHILD ADULT

1 M 2 Years 4 Years 6 Years 10 Years 12 Years 14 Years 16 Years 18 Years

YOUNGER CHILD OLDER CHILD ADULT

1 M 12 M 2 Years 4 Years 6 Years 8 Years 10 Years 12 Years 14 Years 16 Years 18 Years

YOUNGER CHILD OLDER CHILD ADULT

Continuation Peak / Greatest Risk

Onset / Range

• Most commonly generalized tonic, atonic, and atypical absences
• Tonic seizures during sleep
• Myoclonic, generalized tonic-clonic, focal seizures may also occur

• Recurrent generalized 
  tonic-clonic or 
  hemiconvulsive seizures 
  (usually prolonged) 

• Hyperthermia or fevers, often associated with vaccination, are common triggers
• Flashing lights, visual patterns, bathing, eating, and overexertion 

• Myoclonic seizures typically observed at age 2 years
• Obtundation status, focal dyscognitive seizures, and
  atypical absences typically observed after age 2 years

• Persisting seizures, usually focal and/or convulsive seizures

• Recurrent SE and obtundation status may no longer be observed 

• Emergence of myoclonic, focal, atypical absence and tonic seizures 

• Change in seizure types, including tonic, generalized tonic-clonic, absence, atypical absence, myoclonic, 
  atonic, and partial seizures

• Tonic seizures decrease during wakefulness but remain present during sleep

• Change in seizure frequency   • Decrease in daytime seizures (some pts) & increase in violent drop attacks

• Decrease in or disappearance of SSW   • Multiple independent spike foci  • Background slowing
• EEGs may be normal during wakefulness   • Persistence of fast rhythms during sleep

• Variable; normal in some, abnormalities in others
• Abnormalities include cortical, diffuse cortical, cerebellar, left hemisphere, and moderate diffuse atrophy, 
  occipital polymicrogyria, frontal lesions, and cranial fossa cyst

• Neurologic de�cits, such as spastic paraparesis and quadriparesis, hemiparesis,  generalized hypotonia, 
  and extrapyramidal features, become apparent
• Gait deterioration over time   • Progressive dysphagia

• Hyperthermia is less problematic as fever trigger
• Seizure exacerbation with sodium channel agents

• Typically, normal; may show mild generalized atrophy and/or hippocampal sclerosis

• Photoparoxysmal response may be observed 
(more frequent in children <12 years and less frequent in teens and adults)

• Recurrent SE and obtundation status become less frequent/
  no longer observed in adolescence but risk for SE remains

• Behavior disorders, mostly hyperactivity and aggressiveness

• Signi�cant decrease in IQ over time: 75%-95%  have cognitive impairments 5 years from onset

• Average onset of NCSE at age 4 years 

• Brief nocturnal generalized convulsive seizures that are associated
  with risk for SUDEP

• Variable; normal in some, abnormalities in others 
• More common abnormalities include leukoaraiosis with or 
  without parieto-occipital infarct and cerebral hemisphere hemiatrophy

• Cognitive delay or impairment at onset but may be normal in 30% of cryptogenic cases

• Recurrent SE most problematic • Frequency of  SE decreases 

• Greatest risk in �rst 
  2 years of life

EEG, electroencephalogram; IQ, intelligence quotient; MRI, magnetic resonance imaging; N/A, not applicable; NCSE, non-convulsive status epilepticus; pts, patients; SE, status epilepticus; SSW, slow spike-wave; SUDEP, sudden unexpected death in epilepsy.
Figure 1 adapted from multiple publications.1,13,16,20,21,26,30,31,33,34,37-42
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• Abnormalities evident • Development/worsening of crouched gait, hypotonia, incoordination, impaired dexterity

• Diffuse background slowing, multifocal and/or generalized interictal discharges

• Increase in paroxysmal abnormalities 
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• Diffuse SSW <3 Hz
• Polyspikes/paroxysmal fast rhythms (≥10 Hz) during sleep

• Seizures several times per week with most patients experiencing daily seizures
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As no single genetic test or biomarker exists for LGS, differential diagnosis remains challenging, especially in light of 

the evolving nature of the disease and variability in clinical presentation (Figure 2).1 Because of all these factors,  

distinguishing LGS from other pediatric-onset epilepsy syndromes is difficult.1 One of the main distinctions in early 

childhood is myoclonic-astatic epilepsy. In distinction to LGS, these children are developmentally normal and typically 

have normal waking EEG background prior to their epileptic encephalopathy.2 There is an overlap between LGS and 

Dravet syndrome, but the latter typically starts much earlier (within the first 18 months of life) with atypical,  

prolonged febrile seizures followed by more focal seizures.2,16 Atypical benign partial epilepsy, which is frequently 

termed “pseudo-Lennox syndrome,” can be distinguished by the persistently normal background, sleep activation of 

central-temporal spikes, and lack of tonic seizures.43

Careful examination of clinical and EEG features, exclusion of other underlying causes of disease, detailed review of 

medical and caregiver-reported histories, and understanding the defining aspects of the syndrome usually help to 

differentiate LGS from other epileptic disorders.1,21 

Evolving Signs and Symptoms of Dravet Syndrome

Although DS shares some overlapping signs and symptoms with LGS, there are distinct features that differentiate 

DS from LGS and other pediatric-onset epilepsy syndromes, including myoclonic astatic epilepsy. Compared with 

LGS, DS typically presents earlier (within the first 18 months of life) and usually in a developmentally normal infant 

without a history of significant central nervous system (CNS) trauma or prior significant medical history.4,16 Seizures 

triggered by hyperthermia and/or exacerbated by sodium channel agents are characteristic.16 DS is also unique in 

that it is usually possible to make a firm genetic diagnosis; the presence of sodium voltage-gated channel alpha-1 

subunit (SCN1A) mutation is found in 70%-85% of (90% are de novo) patients.4,44 It is important for a confirmatory 

genetic diagnosis to be made early since there are both treatment and long-term prognostic implications. However, 

presence of SCN1A or other Dravet-related mutations without clinical signs is not sufficient for diagnosis and  

absence of mutation does not exclude a diagnosis of DS.4

The initial presentation of DS usually includes prolonged, recurrent convulsive seizures that are generalized  

tonic-clonic or hemiclonic in nature.16 Patients with DS are typically highly sensitive to increased body temperature; 

initial seizures may be triggered by fever or infection and misdiagnosed as more benign febrile seizures in an  

otherwise normal infant with a normal EEG and MRI.4,16 However, not all patients with DS present with febrile  

seizures; several studies have shown that between 28% and 48% of initial convulsive seizures were afebrile.45-47  

Over the years, elevated body temperature becomes less of a seizure trigger for older patients with DS.16 Also, as 

children age, additional seizure types develop (Figure 1). These include myoclonic seizures by age 2 years and  

obtundation status, focal dyscognitive, atypical absence, and tonic seizures after age 2 years.16 Adolescents and adults 

with DS experience persisting focal and/or generalized convulsive, myoclonic, focal, atypical absence, and tonic  

seizures, while recurring status epilepticus and obtundation status become less frequent.16 
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Unlike LGS, there is no signature EEG pattern in DS. Children with DS typically have normal or nonspecific EEG  

and normal MRI findings at onset (Figure 1).16 In some patients, interictal EEG may show 4-5 Hz rhythmic theta 

activity by the end of the first year.41,48 Between ages 2-5 years, there is an increase in paroxysmal abnormalities 

on EEG and background slowing including photoparoxysmal discharges.16,41 Interictal discharges in adolescents and 

adults are more common than earlier in childhood, while photoparoxysmal responses often resolve.16 MRI findings 

also exhibit changes as patients mature and may show generalized atrophy or hippocampal sclerosis.

DS is an epileptic encephalopathy, which means that cognitive impairment is a characteristic feature even though, as 

previously mentioned, most infants display normal cognitive, language and motor development at seizure onset.2,16 

Global developmental delay usually becomes apparent between 18 and 60 months (Figure 1), and almost all patients 

show ID later in life.4,16 Motor dysfunction, such as impaired dexterity, crouched gait, and hypotonia is evident by 

age 3-4 years and may worsen after puberty.4,16,49 Behavioral issues, such as lack of attention, hyperactivity, and traits 

fulfilling the diagnosis of autism spectrum disorder, often accompany the cognitive impairment of DS into adult-

hood.11,12 Although cognitive delay is characteristic of DS, there is no universal pattern or level of severity.4

Diagnosis of DS may be relatively straightforward in infants who present with all the typical semiology of the  

syndrome; however, there is heterogeneity in clinical presentation and clinical and EEG features evolve from  

childhood to adulthood, which may lead to challenges in differential diagnosis and potential for misdiagnosis.4  

Diagnosis of DS is often delayed, as one study has found that the median time from seizure onset to definitive  

diagnosis of DS was 4.8 years.16,50 Many factors may contribute to delayed diagnosis (Figure 2). Adults with DS may 

not have had access to genetic testing earlier in childhood. Furthermore, healthcare providers may be unaware of a 

need for testing in adults or unfamiliar with newly available epilepsy gene panel tests.

HEALTHCARE TRANSITION FOR PATIENTS WITH  
LENNOX-GASTAUT SYNDROME AND DRAVET SYNDROME 

Transition of care is defined as “the planned, coordinated movement of adolescents from the child-oriented, family-centered 

environment of pediatrics to the adult-oriented care setting.”51 Achievement of full independence and acceptance of the  

adult responsibilities for self-management of one’s medical condition is challenging for all youth. However, this becomes 

even more difficult in adolescents and young adults with intellectual disability. Optimal HCT addresses both the medical and 

psychosocial needs of young people with special healthcare needs, such as epilepsy, as they move into the adult healthcare 

system.3 HCT is dynamic and involves a skilled multidisciplinary team, which may include social workers, psychologists,  

physiotherapists, dieticians, occupational therapists, psychiatrists, genetic counselors, and pharmacists in order to provide  

holistic care to patients with significant comorbidities.3,52-54 The addition of ID makes the process more complicated as the 

family needs to consider issues of competency and the importance of guardianship or power of attorney, as well as the 

combined impact of changes in primary care, insurance, and the loss of services with the end of special education.51 On 

the positive side, transition also affords an opportunity for a fresh look at the medical condition. There is the opportunity to 

reassess the etiology of disease and re-evaluate MRIs, EEGs, and other signs and symptoms (Figure 3),32,49,51 which is especially 

important given the evolving nature of LGS and DS and the potential for earlier misdiagnosis.
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HCT models emphasize the need for preparation as early as ages 12-14 years and the involvement of the patient 

and caregiver in understanding the medical diagnosis, gradually increasing self-management skills, expectations for 

eventual care transition, understanding the impact of puberty and importance of making good choices, as well as 

considerations for reproductive health and plans beyond high school or special education.51 Physicians, parents, and 

patients confront considerable complexity around these issues when dealing with a severe epilepsy syndrome that  

is associated with significant morbidity and both physical and intellectual disability. Given the significant cognitive 

impairments in patients with LGS and DS, self-management goals may differ substantially for patients with severe ID 

versus those with average or normal functioning (Figure 3).51,62 Determining guardianship and who has the right to 

make legal decisions regarding the patient’s health is also critical.43,52,53 Expectations around long-term care needs 

and settings will also differ based on level of disability. Ideally, a group home setting can provide the training and  

support needed to promote self-sufficiency.43 However, for many patients, moving from the familiar home setting 

to a foreign environment such as an assisted living facility, or moving from home-based care by a family member or 

nurse caregiver to a group facility can be distressing. Furthermore, an institutional setting may not always provide  

adequate access to specialized care and staff turnover can lead to caretaker unfamiliarity with patients’ medical 

histories and functional abilities.52 For adults with significant ID, it is critical to ensure that the patient does not get 

Figure 2. Factors that Contribute to Misdiagnosis

MISDIAGNOSIS

No clear biomarker
or diagnostic test

Gap (typically 1-2 years) 
between initial seizures and 
presentation of clinical triad

Failure to capture 
EEGs during sleep

 

Evolution from 
other syndromes

LENNOX-GASTAUT 
SYNDROME FACTORS

Lack of clear consensus
on how to reach

differential diagnosis

Loss of 
or incomplete 
medical records

Core features of 
syndrome not 

present at onset 

Onset after
typical age range

COMMON
FACTORS

Genetic testing for 
SCN1A not conducted 

in older patients

Missed SCN1A mutations 
from traditional genetic 

testing by Sanger sequencing

Lack of access 
to or reimbursement 

for genetic testing

Absence of SCN1A
or other related

genetic mutations*

DRAVET SYNDROME
FACTORS

*Mutations in chromodomain helicase DNA binding protein-2 (CHD2); gamma-aminobutyric acid type A alpha-1 (GABRA1), gamma-2 (GABRG2), and gamma-3 
(GABRG3) subunits; protocadherin-19 (PCDH19); syntaxin binding protein 1 (STXB1); and voltage-gated sodium channel beta-1 subunit (SCN1B) genes have also 
been implicated in DS.55-61 EEG, electroencephalogram; SCN1A, voltage-gated sodium channel alpha-1 subunit.
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lost when they graduate to a community living arrangement or when their aging parents become unable to care for 

them, and become “known well by no one.”43,52,53

As outlined earlier, both patients with LGS and DS experience changes in seizure types and frequency and EEG  

signatures in adolescence (Figure 1). These changes are confounded by the physical, emotional, and behavioral  

changes associated with puberty. Expertise managing these complex syndromes during adolescence is important, as 

AEDs may aggravate seizures or behavioral problems, medications may reduce the effectiveness of oral  

contraceptives, and polypharmacy increases the risk of adverse effects (Figure 3).32,37,54 Recognition and  

understanding of the features of LGS and DS by adult providers is essential to maintaining optimal care; however, 

half of adult general neurologists surveyed felt uncomfortable treating epileptic encephalopathies and only 15% felt 

confident in treating patients with ID or features of autism spectrum disorder.63 These adult neurologists also felt 

that they had insufficient training to care for adolescents with chronic epilepsy, especially those with cognitive and 

behavioral issues.54 Therefore, for transition to be effective, it is essential that the pediatric neurologist develop a 

good working relationship with adult providers who have a strong understanding of the patient’s condition, especially 

where complex needs are high and familiarity is low. This is particularly true for rare conditions such as LGS and DS. 

Transition is not only challenging for health care providers; it can also introduce significant stress for patients and 

their families.43,49,62 Caregivers may delay transition and continue to be followed by the pediatric neurologist due to 

a sense of familiarity and security.43,53,64 One solution may be an epilepsy transition clinic which can help families to 

adjust to the adult healthcare system and alleviate concerns. In one such model program, over 95% of adolescents 

with epilepsy and their caregivers reported reduced fears in transition to adult care.65 It is optimal for the youth with 

special needs to have a medical home with a pediatrician who has provided continuity of care—he or she can  

alleviate families’ concerns about transition to adult healthcare providers.53,62,66 In a survey of patients with DS and 

their families, satisfaction with transition was correlated with longer duration of follow-up, good availability of  

pediatric staff, age >18 years at transition, and good health condition at transfer.67 A final pediatric visit after age  

18 years also favored better transition. Several epilepsy centers have reported better patient/caregiver satisfaction 

with transition when there is adequate amount of prior preparation.3 While HCT is particularly challenging for 

patients with LGS and DS, who have significant comorbidity and ID, transition clinics provide one way to ease the 

transition for patients and their families. 
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Diagnosis

• Etiology 
• Genetic testing (new technologies and epilepsy-linked mutations may have been
 identi�ed since initial diagnosis)
• EEG and MRI re-evaluation 

Treatment
and
Management

• Prior AED and other treatment history, including surgery 
• Long-term AED use
• Treatment side effects
• History of and protocol for management of status epilepticus
• Emergency seizure plan, including rescue medications
• Integration of all HCPs, including adult neurologist, and designated point of care 
 coordinator (“medical home”)
• Other medications for comorbidities or health maintenance
• Involvement of PCP for health maintenance, physiotherapy, occupational therapy, 
 speech and language therapy, recreational therapy, and other allied health providers
• Involvement of school personnel and other community services providers

Mental
and
Physical
Health

• Level of cognitive ability (particularly relating to independent living and ADLs)
• Cognitive and behavioral issues 
• Evaluation of psychiatric comorbidities during and after transition
• Level of physical function (particularly relating to independent living and ADLs)

Comorbidities

• Sleep disturbances
• Need for specialty equipment (eg, wheelchairs, gastric feeding tube)
• Mobility issues
• Other concomitant neurologic problems, such as visual and hearing defects,
 dif�culty swallowing
• Bone health

Timing 

• HCT initiated as early as feasible and recommended by age 12 years
• Annual assessment of patient’s level of assessment and ability to perform ADLs*

• Annual planning sessions and updates to HCT plan regarding medical condition,
 treatment, side effects, etc

Financial
Issues 

• Financial support (trust fund, family will, estate planning, government assistance
 [may require objective assessment of intellectual disability])
• Changes to health insurance coverage when age of majority is reached or 
 loss of coverage under parents’ plan 

Caregiving
Setting

• Primary caregiver: family member or non-family member, such as nurse
• Availability of respite care for the parent (and for siblings)
• Living arrangements: home with family or institutional setting, 
 such as group home or assisted living facility  

Legal Issues
• Legal competency and guardianship (who has the right to make legal decisions, 
 especially after parents are no longer available) to be established before young 
 adult reaches age of majority†

Psychosocial
Needs and
Quality of Life

• Genetic counseling 
• Mental and emotional health support (for both patients and family members)
• Contraception and reproductive healthcare needs   
• Career opportunities and �nancial support for family members  
• Quality of life for siblings
• Social integration (for both patients and family members) 
• Social service support 
 (may require objective assessment of intellectual disability)

Figure 3. Considerations for Healthcare Transition in Lennox-Gastaut Syndrome and Dravet Syndrome 

Factors listed in bold indicate considerations of particular relevance to LGS and DS. *Young adults with mild intellectual disabilities (ID) should not be excluded 
as they may be able to demonstrate some self-management skills. For young adults with severe ID, assessment of ability to perform ADLs may not be necessary 
but assessment of parental/caregiver ability to manage evolving healthcare demands is advised. †For young adults with ID, it is recommended that a conversa-
tion with caregivers about legal guardianship should take place by age 16 as the process to establish guardianship is lengthy and may take up to 2 years. ADLs, 
activities of daily living; AED, antiepileptic drug; EEG, electroencephalogram; HCP, healthcare provider; HCT, healthcare transition; MRI, magnetic resonance 
imaging; PCP, primary care physician. Figure 3 adapted from multiple publications.32,43,51-53,62,66 
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CONCLUSION 
Although both are relatively rare, LGS and DS are prototypes of severe, lifelong epilepsy syndromes with poor 

prognoses, which place a significant burden on patients and their caregivers. In these model syndromes, there are 

life-threatening seizures and significant unmet medical, educational, social, and environmental needs. Early and  

effective seizure management is critical to a patient’s neurological development and long-term overall risk for  

disability and even mortality. However, proper diagnosis of childhood epilepsy syndromes such as LGS and DS  

remains challenging, in part due to the varying clinical and EEG presentation of the syndromes, and their evolving  

nature as patients mature. In the age of increasingly sophisticated epilepsy genetics, it is critical to define the  

diagnosis, especially in light of the evolving presentation throughout childhood and young adulthood. Only with a 

clear understanding of the proper diagnosis is it possible to provide optimal care and guide patients to maximal 

independence. It is increasingly likely that patients with severe neurological and intellectual challenges will graduate 

from the pediatric to the adult healthcare system. Introduction of an HCT plan as part of routine care may help 

all involved, from patients and caregivers to healthcare providers, opening the dialogue to uncover new potential 

approaches to the challenge of transition and revisiting of patients’ individual needs.
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