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Abstract

Objective: To better understand the humanistic and economic burden of focal seizures in children 2-12 years old.
Methods: We conducted a targeted literature review by searching MEDLINE for English-language publications reporting on
children 2-12 years old with focal seizures published in the United States since 2008. Results: Thirty-five publications were
included. Incidence of focal seizures was 23.2 to 47.1 per 100,000 children per year; prevalence was 2.0 per 1,000 children, and
ranged from 1.6 - 2.6 per 1,000 in patients of any age. Life expectancy was 47.3-61.8 years among children 3-12 years old. Patients
took several antiepileptic drugs and experienced frequent seizures, sleep disorders, mood disorders, migraine, and seizure-related
injuries (eg, bone fractures, sprains, open wounds). Children with focal seizures scored below average on cognitive assessments and
up to 42%, 16%, and 19% had depression, anxiety, and attention-deficit disorder, respectively. Patients of any age had about
10 outpatient visits (2 epilepsy-related), 2 inpatient visits (less than | epilepsy-related), and 24 procedures (| epilepsy-related)
per year. Medication adherence was low: only half of pediatric patients maintained >90% adherence over 6 months. Annual total
health care costs among patients of any age ranged from $18,369 - 38,549; first-year total health care costs for children were
$19,883. Conclusions: Incidence and prevalence of focal seizures is high and the humanistic and economic burdens are
significant. Future studies focused exclusively on children with focal seizures are needed to more precisely describe the burden.
We also suggest further research and implementation of methods to improve medication adherence as an approach to lessen
burden on these young patients.
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Epilepsy is a chronic disorder characterized by recurrent,
unprovoked seizures. The prevalence of epilepsy in the pedia-
tric age group has been steadily increasing in the United States,
where an estimated 470,000 children are living with epilepsy.'
Focal or localization-related seizures originate in networks lim-
ited to one hemisphere and are the most common seizure type
in all age groups, accounting for more than 50% of all seizures
in children? and 20% to 66% of epilepsy in adults.’

Pediatric epilepsy is associated with significant humanistic
burden on patients and their families, affecting their quality of
life. In a review of incidence, prevalence, and the burden asso-
ciated with epilepsy in the United States, epilepsy was found to
be significantly associated with mood disorders (eg, depres-
sion, anxiety, attention-deficit hyperactivity disorder
[ADHD]), cognitive and social burdens (eg, developmental
delay, autism, repeating school grades, poorer social compe-
tence), other comorbidities (eg, headaches), and an increased
risk for unmet medical and mental health needs.* Further, a

multinational systematic review of qualitative studies on
patients with all epilepsy types demonstrated the considerable
mental toll the neurologic condition caused patients, resulting
in a decreased quality of life.”

We conducted a review of existing literature to better under-
stand the humanistic and economic burden of focal seizures in
children 2-12 years old. Recent reviews on the burden of
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epilepsy have focused on general populations by including
studies of patients of all ages or all epilepsy types.””’ However,
different seizure classifications help inform mortality and
comorbidity risk, and the specificity is critical for research and
therapy choice.® Thus, in this review we focused on a specific
seizure type (focal seizures).

Furthermore, the age of patients can also inform etiology,
burden, and treatment choices.’ As a result, we focused on
children, and used the International League Against Epilepsy
(ILAE) definition of children as those older than 2 years and
less than 12 years old.” The rationale for the lower age cutoff is
that some epilepsy types, such as benign familial infantile epi-
lepsy, which are classified in and representative of the infant
age range, often resolve by 2 years of age. That being said,
considering the limited literature on the topic, we did not
exclude literature that included age ranges outside of 2-12-
year-old patients. In some cases, the best quality evidence that
included our 2-12-year-old age range was not stratified by age
and was composed of a broader age range, such as all patients
under 65 years of age.

Other reviews presented findings only on a specific syn-
drome (such as Dravet Syndrome or Lennox-Gastaut Syn-
drome),'®!! the efficacy of specific treatments,'*'? or
specific outcomes (such as literacy and language).'*'> We
aimed to capture a comprehensive understanding of focal sei-
zures by examining a wide range of outcomes, including inci-
dence and prevalence, humanistic outcomes (mortality,
morbidity, quality of life), and economic outcomes (health care
utilization, health care costs). Further, given the potential to
lessen the burden of focal seizures by improved adherence to
treatment regimens, we reviewed the evidence for medication
adherence in this patient population.

Methods

We searched MEDLINE (via PubMed) on August 1, 2018, to identify
studies written in English published in the last 10 years that presented
data collected within the US that included findings on children 2-12
years old with focal seizures or generalized tonic-clonic seizures and
presented at least one outcome of interest (incidence, prevalence,
mortality, morbidity, quality of life, health care utilization, health care
costs, or medication adherence). MeSH and text words associated with
epilepsy (eg, “epilepsy,” “seizure disorder,” “epilepsies, partial,”
“epilepsy, generalized,” “epilepsy, tonic-clonic,” “epileptic
syndromes”), children (eg, “child,” “child, preschool,” “pediatrics”),
and each outcome of interest were used. See Supplemental Material
for full search string. Researchers experienced in literature reviews
screened articles in two phases: an initial title and abstract screen
followed by a full-text screen. Articles that stratified data by seizure
type (focal seizures and/or generalized tonic-clonic seizures), pre-
sented data on a study population that included children 2-12 years
old (even if data were grouped with patients of other ages), and were
not studies of pharmacokinetics/pharmacodynamics, case series, or in
vitro studies were included. We conducted the review using Distil-
lerSR, a systematic review program (Evidence Partners, Ottawa,
Canada). We abstracted data on each outcome of interest from
included articles.

2 <

Only results from studies that included data on focal seizures are
described in this review. There are several specific types of focal
seizures, defined by clinical signs and symptoms (eg, motor, sensory,
autonomic) or seizure origin (eg, temporal lobe epilepsy or extratem-
poral lobe epilepsy). Focal seizures without impaired awareness were
previously referred to as simple partial seizures; focal seizures with
impaired awareness were previously called complex partial sei-
zures.® In the results below, we use the names of the types of focal
seizures that authors used in their studies.

Results

Our MEDLINE search yielded 3,020 records. Figure 1 illus-
trates the number of articles screened during each phase and
reasons for exclusion. After the 2 screening phases, 35 studies
presented findings on children 2-12 years old with focal sei-
zures (although many grouped children this age with other age
groups) and were included in this review. Below we describe
those articles (Table 1). The most common outcome of interest
was morbidity (16 studies), followed by quality of life (7 stud-
ies), prevalence (5 studies), and medication adherence (5 stud-
ies). Four studies were found on health care utilization, 3 on
health care cost, 3 on mortality, and 2 on incidence.

Incidence and Prevalence

No studies presented incidence or prevalence rates of focal
seizures for children 2-12 years old only. Instead, our review
includes studies that presented data among children 2-12 years
old grouped with patients of other ages. Using data from the
Rochester Epidemiology Project, representing residents of
Olmstead County, Minnesota, the incidence rates of focal sei-
zures per 100,000 children by age group were 47.1 for ages 1-4
years, 36.0 for ages 5-8 years, and 23.2 for ages 9-12 years.*’
Using the same data set, another study exploring the familial
risk of epilepsy estimated the standard incidence ratio of focal
seizures among 1,239 first-degree relatives of any age (includ-
ing children 2-12 years old) to be 2.6.%*

Using patient records from hospitals, clinics, and physician
offices in rural Kansas counties, one study reported the preva-
lence of localization-related epilepsy to be 2.0 per 1,000 chil-
dren aged 1 month to 17 years.?” Using a similar method, the
prevalence of focal seizures was 1.6 among patients of any age
(including children 2-12 years old).** A study using the Thom-
son Medstat MarketScan Commercial Insurance Database
identified 79,149 patients under age 65 with partial onset sei-
zures (POS), equivalent to approximately 2.6 per 1,000 com-
mercially insured individuals in the United States. Although
the prevalence rate in children was not reported, 29.16% of the
sample with POS were patients aged <17 years.** Eleven per-
cent of the population aged <65 years with POS in this study
were classified as refractory. A single-center study that evalu-
ated seizures on prolonged video electroencephalography
(EEQG) in patients aged 0-20 years found partial seizures to
be the primary events in 24.9% of admissions to the pediatric
epilepsy monitoring unit.>* Using National Inpatient Sample
(NIS) data of patients aged <65 years, one study estimated the
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3,020 identified in
PubMed

A 4
3,020 screened in Phase 1
(title/abstract screen)

v

2,499 excluded in Phase I
1,058 presented data collected only outside the United States
469 reviews/expert recommendations
33 case studies
18 presented data on febrile seizures only
118 did not include data on 2-12-year-old children
36 pharmacokinetics/pharmacodynamics studies
39 in vitro studies
246 did not present data on seizures of interest
446 did not include at least 1 outcome of interest
36 other reasons (of which 27 were non-human studies, 3 did not
study epilepsy directly, 2 were clinical trials, 2 were validation
studies, 1 described a study design only, and 1 described a
learning module only)

A4
521 screened in Phase 1T
(full text screen)

\4

466 excluded in Phase 11

212 presented data collected only outside the United States

20 did not include data on 2-12-year-old children

150 did not present data on seizures of interest

61 did not present data on at least 1 outcome of interest

23 other reasons (of which 19 were reviews/expert

recommendations, 2 were case studies, | was only an abstract,
v and 1 was published prior to 2008)

55 reviewed for data
abstraction

A4

20 excluded during data abstraction
9 did not present data on at least 1 outcome of interest
11 did not present data on focal seizures

A4

35 included

Figure 1. Screening Flow Chart .

number of focal-intractable epilepsy discharges over time
(28,617 during 1998-2003; 40,425 during 2004-2009).*!
Another study screened residents of any age along the
Arizona-Mexico border to identify rates of lifetime and active
epilepsy per 1,000 residents (14.32 for all lifetime epilepsy,
77.22% of which were localization-related; 11.82 for active
epilepsy, 79.50% of which were localization-related).>’

Humanistic Burden

Mortality. No studies reported specifically on national or
regional mortality rates in children. One study modeled
remaining years of life expectancy in children 3-12 years old
with 2 types of focal epilepsies (temporal lobe epilepsy and
extratemporal lobe epilepsy) using medical management or
surgical interventions.*® With either treatment strategy, life
expectancy was significantly shortened for these patients
(among children with temporal lobe epilepsy: 47.3-56.0 years
with medical management, 53.3-61.8 years with surgery;
among children with extratemporal lobe epilepsy: 47.3-56.0
years with medical management, 52.9-61.6 with epilepsy sur-
gery).’® Two other studies reported mortality in pediatric
cohorts <17 years old. One reported 69 deaths (3.1%) among
2,229 children with early-onset epilepsy, 33 of which (1.5% of
all deaths) occurred in children with focal epilepsy.*® The sec-
ond study reported 5 deaths (11.9%) among 42 children with

early-onset focal epilepsy during the study period (1980-
2009).4

Morbidity, Seizure Frequency, and Medication Burden. Morbidity
studies emphasized the significant humanistic burden facing
this population, including that children who suffer from fre-
quent seizures are required to take multiple medications and
suffer from many comorbidities. Five studies reported on sei-
zure frequency. Approximately half of patients 3-22 years old
with Rolandic epilepsy (a less severe form of focal epilepsy)
reported fewer than 6 seizures in their lifetime and half reported
6 or more.>! Focusing on children 6-16 years old, another study
found that 46.7% with temporal lobe epilepsy and 36.7% with
frontal lobe epilepsy (FLE) had seizures daily to weekly.25
Patients 5-22 years old with intractable TLE stemming from
a focal cortical dysplasia who underwent excisional epilepsy
surgery preoperatively experienced a mean of 15 daily seizures
and 24% had a history of status epilepticus.”®> A study using
decision analysis modeling predicted that 10-year-old patients
with either refractory temporal lobe epilepsy or extratemporal
lobe epilepsy would experience 7.2 years of seizure freedom
with medical management versus 26.7 (temporal lobe epilepsy)
or 23.3 (extratemporal lobe epilepsy) years with surgical inter-
vention.>® In a study that followed up with patients a mean of
26 years after epilepsy-related surgery, 48.3% of patients with
either complex partial or focal motor seizures had achieved
Engel class I status (seizure freedom), and 9.2%, 20.8%, and
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21.7% were found to be Engel classes II, III, and IV, respec-
tively.** Lastly, in a study of 0-17-year-old children with epi-
lepsy onset prior to 3 years of age included in the Rochester
Epidemiology Project database, patients with a nongeneralized
mode of onset had higher odds of having medically intractable
epilepsy.45

Five studies reported on antiepileptic drug burden and show
that antiepileptic drug burden increases with severity of epi-
lepsy. In one study, 47% of 3-22-year-old patients with Rolan-
dic epilepsy were on 1 antiepileptic drug.*' Another study
reported that children 8-16 years old with temporal lobe epi-
lepsy took a mean of 1.45 antiepileptic drugs.'” Two other
studies found that more than half of children with temporal
lobe epilepsy and FLE (56.7%-71.0%) were on antiepileptic
drug polytherapy (defined as more than 1 antiepileptic
drug).?®>? In a severe form of the condition, PCDH19-related
focal epilepsy, 82% of 2-12-year-old children were on more
than 3 antiepileptic drugs.'®

Studies of adults and children illustrate that children with
focal seizures suffer from high rates of comorbidities, espe-
cially mood disorders. Further, within the focal seizures popu-
lation, those with refractory epilepsy have higher rates of mood
disorders than those with nonrefractory epilepsy. Five studies
reported on behavioral disorders and found high rates in
patients with focal seizures. Depression was found in 12.0%
to 41.5% of children 6-18 years old'**® and 9.6% to 14.1% of
all patients (including children) <65 years old (higher rates
among refractory patients).*> Anxiety was reported in 16% of
children 6-18 years old'® and 5.0% to 6.7% of all patients
(including children) <65 years old (higher rates among refrac-
tory patients).*? In patients with PCDH19-related focal epi-
lepsy, 23.5% patients had an autism diagnosis.'® In patients
3-22 years old with Rolandic epilepsy, 18.81% had ADHD.?!

Studies also reported on sleep disorders, migraine, and inju-
ries. Three reported on sleep disorders: 30.8-76.1% of children
with focal epilepsy (age range not stated) had sleep apnea®®°
and 58.8% of children 2-12 years old with PCDH19-related
focal epilepsy had “abnormal sleeping patterns.”'® Two studies
reported on migraine: one found 8.0% to 9.7% of patients <65
years old with POS had migraine (higher for refractory
patients)** and a second reported that Rolandic epilepsy was
associated with migraine in patients 3-17 years of age.** Only 1
study reported on seizure-related injuries among patients any
age with POS, with all rates being higher for refractory
patients, including bone fractures (4.9%-6.5%), dislocations
(2.5%-2.9%), sprains and strains (8.4%-10.0%), open wounds
(5.0%-7.3%), and burns (0.5%-0.6%).**

Cognitive Development and Quality of Life. Several studies
used instruments to test children’s cognitive development and
quality of life. Studies used different instruments to test for
language, reading, memory, motor, and visuospatial develop-
ment delays and found that patients suffer from significant
neurologic developmental delays. Instruments included the
Delis-Kaplan Executive Function System (DKEFS),'”:*
the California Verbal Learning Test-Children’s Version

(CVLT-C),>>'7 the Trail Making Tests,>*?® and the Behavior
Rating Inventory of Executive Function (BRIEF).'”"** Four
studies reported on patient 1Q,'”?**22¢ two of which used the
Wechsler Intelligence Scale for Children (WISC-IV). One
reported low average scores (7.44-7.69 on verbal reasoning and
7.46-8.09 on spatial reasoning) among children 8-16 years old
with temporal lobe epilepsy'’ and the other found average
general ability index and working memory index scores among
children 6-18 years old with focal epilepsy.*

Two studies reported on overall quality of life using the
Quality of Life in Children Epilepsy Questionnaire
(QOLCE),"**? a test of five quality-of-life domains (physical,
cognitive, social, and behavioral function and emotional well--
being) designed for children with epilepsy. Scores are trans-
formed linearly into scales of 0-100, with higher scores
representing higher quality of life.’! In 6-18-year-olds with
focal epilepsy, both studies found QOLCE scores to be low
(approximately 57).'%2

Economic Burden

Health Care Utilization. Yearly visits were not reported for the
pediatric population. Using health care claims data to investi-
gate patients of all ages with complex or simple partial sei-
zures, one study reported on epilepsy-specific utilization
(1.75-1.91 outpatient visits, 0.25-0.28 inpatient days, 0.04
emergency department visits, and 1.15-1.31 diagnostic tests
and procedures) and all-cause health care utilization (10.03-
10.42 outpatient visits, 1.76-1.81 inpatient days, 0.66 emer-
gency department visits, and 23.54-24.66 diagnostic tests and
procedures).*® The same study reported higher utilization rates
for patients diagnosed with epilepsy partialis continua, includ-
ing epilepsy-specific utilization (1.67 outpatient visits, 1.04
inpatient days, 0.05 emergency department visits, and 1.48
diagnostic tests and procedures) and all-cause health care uti-
lization (12.94 outpatient visits, 5.98 inpatient days, 0.99 emer-
gency department visits, and 34.65 diagnostic tests and
procedures). The qualifying diagnostic tests and procedures
were identified through health care claims-based codes, which
were not listed in the study.

The remaining three studies reported on unique health care
utilization outcomes in the pediatric population. Using the
Kids’ Inpatient Database, one study reported on the percentage
of patients aged <18 years with refractory focal epilepsy who
had surgeries out of the estimated number who would have
been expected to have surgeries, which ranged from 19.4% in
1997 to 34.5% in 2009.® Although surgical utilization
increased over time, only one-third of those expected under-
went a procedure in 2009. Another study found that less than
one-third of 6-17-year-old children with focal epilepsy receiv-
ing care at an outpatient neurology clinic who screened positive
for depression (29.63% of 27 children) sought mental health
services.*” The authors reported that denial of depression by
parents was the reason for not seeking mental health care; no
other barriers to care were mentioned in interviews. The third
study compared the likelihood of hospitalizations among
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children 3-18 years old with focal epilepsy who were current
versus former users of stimulants. The authors found no differ-
ence in hospitalization rates between the 2 cohorts.'®

Health Care Cost. Total all-cause first-year health care costs in
children 2-18 years old with focal epilepsies were $19,883.%
Epilepsy-specific health care costs were not reported for the 2-
12 year age group; in patients less than 65 years of age with
POS, these ranged from $3,126 to $13,750 per year. All-cause
costs ranged from $18,369 to $38,549 per year in patients <65
years old.*? Patients with refractory POS incurred higher
epilepsy-specific and all-cause health care costs than those with
nonrefractory epilepsy.

In a cost-utility analysis in a hypothetical cohort of children
<18 years old with focal drug-resistant epilepsy secondary to
tuberous sclerosis complex, the total 5-year health care costs
were estimated to be $6,568 for a third antiepileptic drug,
$13,459 for a ketogenic diet, $50,743 for vagus nerve stimu-
lator implantation, and $73,384 for resective surgery.?!

Medication Adherence

Five studies reported on treatment adherence or persistence,
four of which used the same methodology in children 2-12
years old with new-onset epilepsy and were written by the same
first author.2*333%4€ In these studies, Modi et al defined adher-
ence as the daily use of an antiepileptic drug monitored with a
system that identifies when a pill bottle is opened and a pill is
removed and defined adherence level slightly differently in
each study, ranging from 90% to 95%.

The adherence rates in these studies spanned relatively short
periods. In two of the four studies, Modi et al collected adher-
ence over a 1-month period and found 73.33% of children with
localization-related epilepsy had >90% adherence®® and
39.13% of children with localization-related epilepsy had
>95% adherence.?* The 2014 study found 46.55% of children
with localization-related epilepsy had >90% adherence over a
6-month period.>* The 2011 study did not provide a definition
for “near-perfect adherence.”® Instead, they used trajectory
modeling based on 6 months of adherence data to group chil-
dren into adherence-based groupings, and classified 37.83% of
children with localization-related epilepsy into the “near-
perfect adherence” group.

The remaining study described treatment patterns over a 4-
year follow-up period in patients <65 years old with refractory
POS. Authors reported that at baseline, 80.5% of patients were
on monotherapy, 15.3% were on combination therapy, and
4.2% were on triple/quadruple therapy. Among those on mono-
therapy, about half (57.4%) added another antiepileptic drug
and 42.6% switched antiepileptic drugs during the follow-up
period. Among those on combination therapy, 41.6% added a
third antiepileptic drug, 42.6% discontinued 1 antiepileptic
drug, 10.9% switched 1 of the antiepileptic drugs, and 2.7%
completely switched combinations during the follow-up
period. Among those on triple/quadruple therapy, most

(70.0%) discontinued at least 1 of the antiepileptic drugs during
the follow-up period.*?

Discussion

Our review of literature shows that focal seizures in US chil-
dren, including those 2-12 years old, is associated with signif-
icant individual and societal burdens. Incidence (23.2-47.1 per
100,000 children 1-12 years old per year) and prevalence (2.0
per 1,000 children 1 month to 17 years old) of focal seizures are
high, similar to that of type 1 diabetes and cerebral palsy in
children.’** Children have shortened life spans (47.3-61.8
remaining years among children 3-12 years old), suffer from
a number of comorbidities (mood disorders, sleep disorders,
migraine, seizure-related injuries), and are developmentally
delayed. The costs of focal seizures are high among patients
of all ages: patients had 10 outpatient visits and 2 hospitaliza-
tions, and annual total health care costs ranged from $18,369 to
$38,549. Medication adherence is low: the proportion of chil-
dren 2-12 years old with focal seizures with high adherence
decreased from 73.3% over 1 month to 46.6% over a 6-month
period.

Using the first-year total health care cost for children with
epilepsy of $19,883%° and the prevalence of focal seizures in
children of 2.0 per 1000,>” we estimate the yearly health care
cost for pediatric focal seizures in the US to be $2.9 billion.>
One way to decrease these costs is to improve medication
adherence. Low adherence rates to antiepileptic drugs in adults
are associated with increased mortality, emergency department
visits, hospitalizations, head injuries, and fractures.>> Another
study reported significantly greater resource use and costs in
children with uncontrolled than controlled epilepsy.”® Taken
together, these studies support that increasing medication
adherence, and therefore better controlling focal seizures,
could also be associated with decreased costs.

The medication adherence studies described in this review
followed patients 2-12 years old for up to 6 months, yet still
reported low adherence rates (only half of pediatric patients
achieved high adherence during the 6-month period).*® The
burden of low adherence is also documented in the study: non-
adherent pediatric patients during the 6-month study period
were 3.24 times more likely to not have achieved seizure free-
dom after 4 years.*® Various strategies have been shown to
improve medication adherence in epilepsy. Family-based
adherence interventions such as those described in the Modi
et al studies were associated with improved medication adher-
ence.*33 Additionally, a recent Cochrane review of interven-
tions to improve medication adherence found that behavioral
interventions like those described above had positive effects on
adherence rates.”’

The burden of focal seizures extends to families and care-
givers.'™!'! Caring for children facing significant comorbid-
ities, cognitive delay, and high costs is challenging.
Moreover, medication adherence is the responsibility of a care-
giver or parent for young children, adding further strain on
parents or caregivers.
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This review has limitations. First, many studies in this
review included patients of all ages with focal seizures, not
specifically patients 2-12 years old. Because of a lack of liter-
ature focused on patients 2-12 years old, we included all studies
that contained data on children 2-12 years old, even if com-
bined with other age groups. Second, studies that grouped all
types of epilepsies together (as was often the case for studies
that used health care claims data) were excluded. Specificity in
epilepsy classification is needed to better quantify risks and
treatment regimens. Similarly, because our aim was to find
studies focused on focal seizures, we did not investigate the
proportion of focal seizure patients among all children with
epilepsy. In addition, few studies reported on similar outcomes
or used similar measures, making it difficult to consolidate and
summarize findings across studies. Lastly, we did not intend to
conduct a systematic review and several limitations associated
with the targeted nature of the search could have affected the
type and number of studies included. For instance, we did not
assess the quality of the studies included or whether any author
bias was present. Individual reviewers screened studies and
abstracted data, leading to potentially low (but untested)
inter-rater reliability.

Epilepsy differs in children and adults; the effect of seizures
on a developing brain results in more severe neuropsychologi-
cal impact than adult-onset seizures.’® Many studies in this
review combined all age ranges of patients with focal seizures.
Further, we found no studies reporting more severe conse-
quences of focal seizures, such as rates of intensive care unit
stays or status epilepticus. Additional research is needed exclu-
sively on children 2-12 years old to further characterize the
burden of focal seizures in this pediatric age group. For exam-
ple, areas of further work could include better estimates of
medication adherence, comparisons of utilization for
extended-release to immediate-release medications, the use
of Medicaid and commercial health care claims data to inves-
tigate utilization and cost among children only, investigations
of indirect costs such as caregiver burden, and qualitative stud-
ies outside of the health care setting to assess the quality of life
of patients, caregivers, and adults that suffered from epilepsy as
children. This research will provide more precise evidence on
the burdens experienced by this population and help to develop
an understanding of how to improve the quality of life and
health outcomes of these children. Lastly, given the significant
humanistic and economic burden of focal seizures demon-
strated in this review, we suggest further research and imple-
mentation of methods to improve medication adherence as an
approach to lessen the burden on these young patients.

Our review presents a uniquely broad and recent overview
of the burden of focal seizures in the US population of 2-12-
year-old children. The incidence and prevalence of focal sei-
zures are high, these children have a shortened life-expectancy,
suffer from more comorbidities, and are developmentally
delayed. Medication adherence to antiepileptic drugs remains
low and health care costs are high. In our review, there was a
scarcity of literature focused on the 2-12-year-old age range.
To present results on all outcomes, we included studies that

incorporated 2-12-year-old children within a broader age
range. Therefore, this review not only illustrates the significant
burden facing these children, but also identifies areas of future
work.
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