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ABSTRACT

Seizure clusters in epilepsy can result in serious outcomes such as missed work or school, postictal psychosis,
emergency room visits, or hospitalizations, and yet they are often not included in discussions between health-
care professionals (HCPs) and their patients. The purpose of this paper was to describe and compare consumer
(patient and caregivers) and professional understanding of seizure clusters and to describe how consumers
and HCPs communicate regarding seizure clusters. We reviewed social media discussion sites to explore
consumers' understanding of seizure clusters. We analyzed professional (medical) literature to explore the
HCPs' understanding of seizure clusters. Major themes were revealed in one or both groups, including:
communication about diagnosis; frequency, duration, and time frame; seizure type and pattern; severity; and
self-management. When comparing discussions of professionals and consumers, both consumers and clinicians
discussed the definition of seizure clusters. Discussions of HCPs were understandably clinically focused, and con-
sumer discussions reflected the experience of seizure clusters; however, both groups struggled with a common
lexicon. Seizure cluster events remain a problem associated with serious outcomes. Herein, we outline the lack of
a common understanding and recommend the development of a common lexicon to improve communication

regarding seizure clusters.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The Centers for Disease Control and Prevention estimates that 5.1
million people in the United States have had a diagnosis of epilepsy or
a seizure disorder [1]. Epilepsy is an episodic neurological disorder
characterized by the spontaneous and unpredictable manifestation of
seizures [2]. The unpredictability of seizures, a hallmark of epilepsy,
has led many investigators to explore ways to identify and track
patterns of seizure occurrence. Haut et al. reported that in addition to
overall seizure frequency, the temporal distribution of seizures as either
random or predictable events, including clustering, has clinical
relevance [3,4]. For instance, a patient who experiences one or two
seizures per year may be viewed as having fairly well-controlled
disease. However, if the patient experiences a cluster of seizures on
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each of those days that require intervention to abort, the condition
becomes more serious from both the consumer (includes both patient
and caregiver) and health-care professional (HCP) perspectives.

Recognizing patterns of seizure occurrence may be helpful in
preventing untoward consequences of seizures that occur in series
because seizure clusters lead to frequent emergency rooms visits or
hospitalizations [4,5]. When left unchecked, seizure clusters may be
associated with postictal psychosis or can potentially proceed to status
epilepticus [4,6], a life-threatening neurologic disorder. Increased
seizure occurrence in one day is likely to lead to other distressing
events, such as lost work, missed school days, and other physical
symptoms [7,8]. Despite the potential for poor outcomes in people
with epilepsy who also experience seizure clusters, there has been
limited research related to seizure clusters or their outcomes.

Seizure clusters, acute repetitive seizures, and serial seizures are
not part of the International League Against Epilepsy (ILAE) Commis-
sion on Classification and Terminology [9,10]. Interest in testing
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potential treatments for seizure clusters resulted in the US Food and
Drug Administration (FDA) convening an advisory panel to define
these episodes. The published report from the Peripheral and Central
Nervous System Drugs Advisory Committee [11] offered a conceptu-
al definition that was later translated into an operational definition
used in clinical trials to evaluate rescue treatments. The conceptual
definition offered by the committee stated that acute repetitive sei-
zures are a recognized chronobiological entity that can be defined
as a form of seizures that are severe; are a predictable component
of the patient's seizure disorder; are historically distinct from the
patient's other seizures in type, frequency, severity, or duration;
have an onset that is easily recognized by the family and physician;
demonstrate patient recovery between seizures; have a consistent
component (such as an aura, prodrome, or characteristic single or
multiple seizures) that is predictably and temporally linked to sub-
sequent seizures; and are a constellation of seizures variously re-
ferred to as cluster, acute repetitive, multiple recurrent, serial, or
crescendo seizures.

Building upon the conceptual work of the FDA Advisory Committee
on seizure clusters, a consensus statement was provided to offer a
simplified operational definition for use in clinical trials. Accordingly,
the statement indicated that seizure clusters can occur across multiple
seizure types, are a recognizable entity, and contain the following key
features: a form of seizure that is severe, has a recognizable onset, is dis-
tinct from the patient's usual seizure type and frequency, and demon-
strates recovery between seizures [12]. Two decades later, however,
the definition of seizure clusters remains unclear.

Most recently, Pellock et al. [13] and Haut [4] reviewed the published
literature and reported a knowledge gap in defining seizure clusters.
Health-care professionals have been using inconsistent terminology to
describe these events, including terms such as acute repetitive seizures
and cyclical, serial, repetitive, crescendo, and recurrent seizures. To
provide appropriate abortive therapy, recognition of seizure clusters is
necessary, but the consumers' ability to communicate their experience
with seizure clusters to an HCP is challenging because of the lack of clar-
ity surrounding the definition. Further, accurate recognition depends on
the ability of consumers and professionals to recognize seizure patterns,
including those that are distinct from other seizures in terms of type,
frequency, severity, or duration [14]. Lack of recognition of seizure clus-
ters and the subsequent failure of consumers' communication of their
existence hinder both accurate seizure tracking and consumers' timely
receipt of abortive therapy.

Based on a review of the medical literature and an analysis of
social media, the purpose of this paper was to describe and compare
consumer and professional understanding of seizure clusters, and to
describe how consumers and HCPs communicate regarding seizure
clusters.

2. Methods
2.1. Social media review

Internet discussions were chosen to better describe consumer
understanding of seizure clusters. Using this method allowed for a
large search of existing data from public websites that reveal real-life
descriptions. Websites offering consumer dialogues, such as community
forums, were reviewed. Only a few websites provided public communi-
ty forums allowing users to share experiences and perspectives.
Websites of the Epilepsy Foundation, the Lennox-Gastaut Syndrome
Foundation, the Tuberous Sclerosis Alliance, the Dravet Syndrome Foun-
dation, Seizure Tracker®, and Patients Like Me were reviewed from
August to September 2014 and from December 2014 to January 2015
for accessibility, availability, and the number of posts by consumers
pertaining to seizure clusters. The website of the Epilepsy Foundation,
www.epilepsy.com, was selected as the sole source for review of con-
sumer perspectives for further quantitative analysis because at the
time of the review, the other patient sites did not offer a sufficient num-
ber of posts on the topic to be included. The website of the Epilepsy
Foundation had the largest community forum devoted to epilepsy that
contained posts about seizure clusters. In addition, this site was the
most frequently used for posts referring to seizure clusters using a
Google search.

In 2014, www.epilepsy.com had 5.5 million unique visitors, with
approximately 24% of users visiting its community forums. The
majority of users live in the United States (3.5 million unique
users), with large representations from other mainly English-
speaking countries, such as the United Kingdom (500,000), Canada
(280,000), and India (200,000). The epilepsy.com/connect section in-
cludes a real-time chat room and community forums, where people
can post questions, challenges, or personal stories. Registered users
of this website respond to each other and provide a rich source of
users' perspectives [15].

Using the search engine, the community forums of epilepsy.com
were examined for posts with the following terms: “acute repetitive
seizures”, “ARS”, “acute seizures”, “bouts of seizures”, “clusters”, “cluster
seizures”, “Ativan”, and “Diastat”. Table 1 shows the number of posts re-
lating to each search term. Posts were reviewed for content specifically
relating to how people define or describe seizure clusters and their
perspectives. Ten pages of results for each search term were reviewed.
This process included both original posts and any responses to the
original posts. The number of responses per search term reviewed
ranged from 100 to 250 posts per term. The search terms “clusters”,
“cluster seizures”, and “seizure clusters” appeared to be the most
consumer-friendly terms based on the relevance of posts found using
these terms.

Table 1
Number of responses per search term [15].
Search term Number Comments
of posts
Acute repetitive seizures >17,000 » High number of posts related to the use of the term “seizures”
* Posts that relate to ARS discuss repetitive movements in seizures or acute illnesses that could lead to seizures
» Majority unrelated to topic or share experiences only and were excluded
» Some relate to community talks or marketing and were excluded
ARS 240 » Majority link to unrelated articles
» Most that are relevant share personal experiences
» Few ask questions about causes, prevention, or certain treatments, responses not appropriate or correct
Clusters, cluster seizures >16,000 * Most frequently used term that pertained to topic area
* When the term cluster was used alone, usually referred to headaches or migraines and were excluded
Ativan or lorazepam >700 » Some comments pertaining to doctors not willing to prescribe
Rectal diazepam 438 * Posts included use of diazepam in any form, experiences with rectal diazepam, difficulties affording or using
medication in schools, experiences and questions about status epilepticus or cluster
Diastat 282 » Questions or experiences with Diastat, seizure emergencies

ARS = acute repetitive seizures.
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2.1.1. Inclusion criteria for social media review

Posts were reviewed if they were found using one of the search
terms described above. The two treatments (lorazepam [Ativan] and
rectal diazepam gel [Diastat]) were included to capture user perspec-
tives on circumstances pertaining to the use of these medications,
since they are currently commonly used treatments for seizure
clusters.

2.1.2. Exclusion criteria

Posts were excluded if they reported seizure occurrence without
reference to seizure patterns, clusters, or acute repetitive seizures;
included personally identifiable information; were representative of
treatment plans; offered solely emotional content about their experi-
ence; solely discussed status epilepticus; or, in the reviewer's clinical
judgment, discussed clusters using descriptions of status epilepticus.

Content that was included was subjected to further analysis. A
qualitative content review methodology was used to identify major
themes.

2.2. HCP literature review

A search of the literature using PubMed and MEDLINE was
completed for the dates of January 1968 to June 2015. The search
terms “cluster seizures” and “acute repetitive seizures” (ARS) pro-
duced over 635 citations. Articles were included if content referred
to seizure clusters, cluster seizures, or ARS. In addition, reviews and
abstracts were included if they described other topics such as status
epilepticus and postictal psychosis. In review of the literature, empha-
sis was placed on the definition of the entity and effects on consumers'
quality of life. Animal studies and studies primarily addressing pre-
vention were excluded. The final review included 38 published
papers.

2.3. Comparison of consumer and HCP themes

Themes identified from the review of consumer posts and themes
identified from the professional literature were compared. Common
themes that most closely described references to seizure clusters from
the two groups were chosen.

3. Results
3.1. Consumer perspectives on seizure cluster

A qualitative review of consumer posts identified the following
themes: diagnosis and communication; frequency, duration, and time
frame; seizure type and pattern; severity; impact; when to treat and
self-management; and risk factors. A description and examples of each
follow (Table 2).

3.1.1. Diagnosis and communication

This theme refers to the consumers' understanding of how physi-
cians hear their reports and give a name to their condition. This sec-
tion includes communication with HCPs. How clusters are diagnosed
was unclear to some people. Some consumers expressed confusion
about what the diagnosis of clusters meant and the role and meaning
of electroencephalography findings. Interestingly, some consumers
felt that their HCPs did not believe them when they related informa-
tion about seizure clusters. This represented a small group of posts
but could be reflective of a larger communication gap between con-
sumers and HCPs. Consumer posts also suggested that the cluster
events could have a psychological basis or be nonepileptic events. A
key piece to diagnosis was how the seizure cluster events were com-
municated and understood by HCPs. Consumer posts reflected confu-
sion about what the diagnosis of seizure clusters meant. Further,

Table 2
Consumer themes and examples.

Theme: diagnosis and communications
Examples:

+ “As a unique or different type of seizure...”
« “It's like partial seizures; my body doesn't get the sensation; I get it in my brain.”
« “It feels like nerves in my head are shaking.”

Theme: frequency
Examples:

» “Sometimes get them 3 to 8 in row... it's like a wave.”

“Every few months I get them [simple partial seizures] back-to-back...”
“Repetitively over 3 to 4 days, then they do not happen again... for a month or
6 weeks.”

“He just seems to have occasional bad days... cycles of every other week... with
multiple seizures.”

“May occur only 4 to 6 times a year... with cluster of at least a dozen and more
over 24 h.”

“A predictable period of time when seizures occur...”

“If he has a seizure on a given day, it is pretty likely to continue with activity
throughout the day.”

“Something to do with repetitiveness of seizures... my seizures did not seem to
be getting worse, just coming over and over and over...”

Theme: seizure type and pattern of seizure occurrence
Examples:

“It's a group of them that are too hard to stop... usually hours, a day or so.”
“Same kind of seizure hitting me seconds after the [first]”

“Not sure if you mean one right after another or if space in between... mine
always had space... an hour or hours in between.”

“Mine are periodic, with[in] a period of a little less than a month...”

“Once one starts, [ anticipate over a course of a few days... may have many
more... so I prepare, sort of... the nocturnal ones giving the worst issues... Those
are completely hit-or-miss within the clustering or sometimes in between.”

Theme: impact
Examples:

“[Seizure cluster] leaves me exhausted, depressed, needing a day off from work
to [recover].”

“Seizures evolved in intensity and type over decades... usually start with unique
simple partials as I doze off into sleep... I can stop their return as long as I stay
awake... without taking stronger doses of AEDs, seizures will progress...
eventually meeting definitions of status epilepticus...”

“Clusters are the worst... rapidly repeating shocks, disrupted thoughts/confusion and
involuntary head nodding... they require intervention to stop, so [ have a rescue
medication.”

“He's out of it for the day... bothers me because it's like he lost a day of his life...”

When to treat

» “Am to take it [treatment] after the second seizure to prevent a grand mal.”
“Ativan seems to take care of it.”

“Clusters are the worst... so I have a rescue medicine”

“It's gotten to the point where even if he has one seizure, we give an Ativan
in hopes of preventing [others]”

AED = antiepileptic drug.

consumers expressed a lack of confidence that the HCP acknowledged
their concerns about seizure clusters.

3.1.2. Frequency, duration, and time frame

This theme refers to the understanding of or the definition of seizure
clusters as understood by people with epilepsy based on their own ex-
perience with seizures. Content from these posts simply addressed
how often people had seizure clusters relative to the baseline number
of seizures. Users described clusters by the number of seizures occurring
together; for example “3 to 8 in a row” or “occurred repetitively over a
course of 3 to 4 days”. Some users described frequency by how often
the seizure clusters occurred; for example, “every few months”, or
“every 4 to 6 weeks” or “a few times a year”. However, when seizures
did occur infrequently, they tended to occur as clusters with multiple
seizures in one day.
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3.1.3. Seizure type and pattern

This theme was defined as a person's understanding of the kind of
seizure that occurs in a cluster and the manner in which it occurs.
Posts that defined seizure clusters referred to a unique or different
type of seizure, a predictable period of time during which seizures
occur, or a pattern of seizure occurrence. Consumers discussed how
clusters felt or were experienced, their understanding of what constitut-
ed a seizure cluster, or what seizure cluster meant to them. Patterns
identified were similar to triggers of any seizures, some of which related
to treatment issues and others that may be modifiable by behavior
changes. Examples of patterns identified in user posts included sleep
(before, during, or upon awakening), activity on weekends, intercurrent
illness, stress, menses, pregnancy, and changes in medication. These
examples suggest that some consumers describe seizure clusters as
different from their usual seizures, and that a pattern of seizure clusters
has a significant impact.

3.1.4. Severity

This theme is defined as a patient's perception of the seriousness of
the seizures. Consumers shared their thoughts about how the repetition
and progression of seizures affected their sense of severity. One
consumer stated, “My seizure [sic] are periodic. The intensity of seizures
evolves, starting with simple partial”. Another person stated that
seizures progress from simple partial to generalized tonic-clonic
seizures, and that, if not stopped, the seizure would progress to status
epilepticus. Based on these examples, recurrent seizures contribute to
a heightened sense of severity, and misperceptions of what seizure
clusters are or status epilepticus can be confusing.

3.1.5. Impact

This theme is defined as the overall outcome of seizure clusters on
consumers and family life. Seizure clusters created distress for the con-
sumer and/or the family. One consumer stated, “They leave me
exhausted, depressed, and needing a day off work.” Posts also discussed
the predictability, with one consumer stating, “The clustering is discon-
certing at best. But once they start, I anticipate that over the course of
the next few days I will have many more.” Finally, posts reflected timing,
with one consumer stating, “It's the nocturnal seizures that are giving
me the worst issues.” These posts suggest that seizure clusters and
their aftermath have a significant effect on consumers' lives.

3.1.6. When to treat and self~-management

This theme refers to how consumers made decisions about when
and how to treat with medications and other management techniques
used. Knowledge of seizure clusters helps consumers understand
when to intervene. Topics of some posts related to when to treat and
how to treat (e.g., increase or change existing antiepileptic drugs,
when to use rescue therapies, and the most commonly used therapies).
Some people stated that when clusters start, they often recognize that
an intervention is necessary. For example, one mother shared that
when her son had just one seizure, she always gave a rescue medicine
to ensure that clusters did not follow.

Consumers frequently wrote about the steps they take to prevent or
treat clusters and communication with their HCPs. While these themes
are common to epilepsy management in general, the users highlighted
their own experiences and what steps they learned to implement in
relation to clusters. Included in self-management were consumer dis-
cussions of the use of diaries, the use of a formal plan, and when and
how to use rescue medications. They also discussed the lack of
discussion of action plans with their HCPs and the reluctance of HCPs
to prescribe rescue medications.

3.1.7. Risk factors

This theme refers to consumers' ability to anticipate or know when
clusters may occur to inform his/her decision to treat. In this section,
consumers discussed the interrelationship of factors such as catamenial

seizures, illness, and nocturnal seizures. Patterns identified were similar
to triggers of any seizures, some of which related to treatment issues
and others that may be modifiable by behavior changes, such as sleep,
activity, weekends, stress, pregnancy, and changes in medications.
They also discussed how their ability or inability to anticipate seizure
clusters affected their ability to initiate rescue treatment.

3.1.8. Conclusion

These examples suggest that some consumers define seizure clus-
ters as different from their usual seizures and that seizure clusters
have a significant impact. Confusion exists regarding terminology.

3.2. Professional literature review

Best efforts were made to use similar themes identified in the con-
sumer review. Consumers reported their perception of what happened.
As would be expected, professional literature focuses on clinical
observation, assessment, and support. The literature review revealed
the following themes: frequency, duration, and time frame, risk factors,
severity, and prevalence and incidence.

3.2.1. Frequency, duration, and time frame

This theme refers to the HCP's understanding of the definition of
seizure clusters. In the late 1990s, with the testing of rectal diazepam
gel, the epilepsy research community operationally defined the entity
of acute repetitive seizures as “episodes of multiple complex partial or
generalized seizures occurring within a 24-hour period in adults or a
12-hour period in children, with a pattern distinguishable from the
patient's usual seizure pattern, and with the onset readily recognizable
by a caregiver, such as a parent” [ 12]. This operational definition was not
uniformly applied in making clinical assessment and/or diagnosis by
HCPs after the clinical trial results were published. The literature reveals
a lack of consensus about what constitutes a cluster of seizures. Many
articles that addressed treatments did not provide a definition of seizure
clusters or used a definition in accordance with the rectal diazepam trial
[16-20]. Other definitions that have been referenced include episodes of
multiple seizures within minutes to up to 24 h [3,21-26]; two seizures
within 1 h for study purposes [27]; three seizures within 2 h [22]; and
repeat seizures lasting less than 5 min for at least 30 min [28]. In fact,
Haut [4] identified seven different definitions and [5] examined patients
identified with a clinical definition of seizure clusters (>3 seizures in
24 h) and also used a statistical definition for clustering that is common
among people with epilepsy.

3.2.2. Risk factors

This theme refers to the HCP's understanding of the underlying
causes of seizure clusters. Risk factors were rarely discussed in the pro-
fessional literature, but Haut et al. [ 3,4] identified risk factors for cluster-
ing that included average seizure frequency, a history of seizure
clustering at home, and mesial temporal sclerosis. In addition, having
more than one seizure focus was an important finding but did not
reach clinical significance. Other studies have identified such risk factors
as a history of head trauma, extratemporal foci, and poor seizure control
[29,30]. After reviewing seizure diaries, Fisher [26] found that risk fac-
tors or triggers included sleep and sleep deprivation, waking, stress,
menses, missing or changing medications, illness, alcohol, and nonmed-
ical drugs. These findings reflect consumer-reported data.

3.2.3. Severity

This theme is defined as the HCP's perception of the seriousness of
the seizures. Their discussions of severity focused on the complications
that could occur due to clusters, such as status epilepticus [3,31] or
postictal psychosis [4]; these were not widely addressed in the
literature.



20 J.M. Buelow et al. / Epilepsy & Behavior 57 (2016) 16-22

3.2.4. Impact

This theme is defined as the overall outcome of seizure clusters on
patient and family life as understood by professionals. Discussions of
significant outcomes of seizure clusters included progression to status
epilepticus, increased emergency room visits [32], and hospital admis-
sions [3]. Sillanpdd and Schmidt [33], in a review of seizure outcomes
and mortality, found that the mortality rate in children who experi-
enced clusters was increased more than threefold.

3.2.5. Prevalence and incidence

This theme refers to the number of people who experience clusters
in population-based studies. In 2009, Martinez et al. [34] conducted
one of the few population-based studies looking at the prevalence of
acute repetitive seizures. Using information from the United Kingdom
General Practice Research Database, they found that 3% of the popula-
tion with epilepsy and 0.02% of the population at large were affected
by ARS. The study also reported that those with catastrophic epilepsies
had the highest prevalence of seizure clusters, with a prevalence of
7.2/1000 and an incidence of 50/100,000. Haut et al. [3] suggested that
the prevalence rate was 14% to 61%, but when a statistical model for
identifying clusters was used, the prevalence was 22%. Haut et al. [3]
concluded that seizure clustering is common among people with
epilepsy, but the incidence is likely lower if a statistical definition as
opposed to patient-reported data is used. Others indicate that the
rates can range from 13% to 76% in outpatient studies [29,35-37] and
from 18% to 61% in epilepsy monitoring unit studies [38-42]. Fisher
et al. [26] reviewed persons who utilized My Epilepsy Diary. Informa-
tion was downloaded from 28,697 patients with 546,768 patient days
for an average of 70 diary days per unique user. Among those, Fisher
et al. [26] found that days with two to five seizures accounted for 24%
of total seizure days. Those who had more than one seizure in 24 h
also had increased seizure frequency.

Table 3
Comparison of themes between HCP and consumer.

3.3. Common themes: consumer and HCPs

Findings from consumer perspectives (websites) and HCP published
literature suggest multiple themes from the understanding of both
consumers and HCPs that do not always intersect. Table 3 provides a
comparison of consumer and HCP themes.

Both consumers and clinicians discussed the definitions of seizure
clusters. Discussions of HCPs were understandably operationally and
clinically focused. When considering definitions, they focused on the
number of seizures and the period of time in which they occurred.
One clinician also looked at a deviation from the normal pattern of
seizures.

By contrast, consumers focused on how seizure clusters applied to
their lives without understanding the exact meaning of clusters or
being certain of their frequency. When discussing frequency, consumers
did report the number of seizures they had over a short period of time,
but their definitions of seizure clusters were also related to the signifi-
cance of the events in their lives. Their discussions suggest recognition
of established seizure patterns and the difference between those events
and clusters of seizures. They described multiple understandings of the
timing of events and that they might occur in minutes, days, or weeks.
However, most described seizures that seemed to repeat quickly.

Health-care professionals studied and reported the prevalence of
seizure clusters, but consumers understandably did not discuss preva-
lence. In fact, consumer discussions seemed to indicate a lack of under-
standing that seizure clusters are a recognized phenomenon that
happens to many other individuals with seizures; instead, consumers
thought that their experience was unique.

As might be expected, consumers focused on the personal impact of
seizure clusters and, unlike clinicians, did not discuss risk factors. Antic-
ipatory fear of having seizure clusters was a common experience among
consumers. In contrast, the professional literature presented the effect

Themes HCP

Consumer

Diagnosis and communication refers to understanding of how
physicians hear patient/family reports and give a name to their
condition. This section includes communications with HCPs.

No discussions found

Confusion about diagnostic process: Sometimes communicated
as a nonepileptic event. Perception that HCP did not understand
the severity of the event or even believe the patient/family
report.

Frequency, duration, and time frame refers to the understanding of
or definition of seizure clusters as understood by people with
epilepsy.

Seizure type and pattern defined as the understanding of the kind
of seizure that occurs in a cluster and the manner in which it
occurs.

Severity is defined as perception of the seriousness of the
seizures.

Impact is defined as the overall outcome of seizure clusters on
patient and family life as understood by professionals and
consumers.

When to treat and self-management refers to how consumers
made decisions about when and how to treat and other
management techniques they used. Included in consumer
discussions were actions plans.

Risk factors have different definitions for consumers and
professionals. HCPs refer to risk of developing seizures.
Consumers refer to the ability to anticipate or know when
clusters may occur that informed their decisions to treat.

Prevalence and incidence refers to the number of people who
experience clusters in population-based studies.

Time frame: 12-hour period for children,

24 for adults. 1 to 2 per day.

Duration: over a relatively short period
of time, usually less than 24 h. Entire
episode persists for at least 30 min.
Frequency: multiple seizures, usually 3
or more. Increase in seizures compared
with baseline.

Unique seizure type.

Postictal psychosis

Status epilepticus

Requires intervention to stop.
Effect of seizures and treatment on
patient health.

Administer abortive treatment after first
seizures.

Catastrophic epilepsies, head trauma,
catamenial, extratemporal onset
seizures.

Occurrence of seizure clusters.

Time frame: varies in relation to pattern/risk factors. Can range
from daily to once a year.

Duration: length variation may range from a few days to a few
weeks.

Frequency: no specific number of seizures that occur in clusters.

Unique: different from normal events.

Need for rescue therapy
Concern for safety such as with nocturnal seizures.

Effect on daily general health and daily functioning such as
weakness, cognitive and language problems, exhaustion, and
psychosis. Included are discussions of effect on work, school, and
family. Concern about how clusters affect the brain and body.
Identify triggers; how to use and when to use rescue
medications; when to seek emergency help; activities to
decrease likelihood of clusters such as sleep, hygiene, pacing
activities, managing illnesses or other medical triggers of
clusters, stress, changes in medications. Action plans that include
when and how to use rescue therapies, etc.

During sleep/awakening, changes in activities on the weekends,
illness, menses, pregnancy.

Not discussed.

HCP = health-care professional.
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of seizure clusters on consumers from the perspective of adverse clinical
consequences, such as status epilepticus and hospitalizations [3,43], and
emphasized the importance of rapid treatment. While there were some
similarities among consumers and clinicians, such as accounts of repeti-
tion and change in seizure patterns related to when to treat, consumers
seemed to be confused by the difference between a seizure cluster event
and the progression to status epilepticus.

Both groups struggled with a common lexicon, but consumers and
HCPs discussed the fact that the clusters tended to be different from a
“normal” or expected seizure(s) and that they tended to occur in a set
amount of time, though that exact amount was not defined. Common
terms used by both consumers and HCPs included “acute repetitive
seizures”, “seizure clusters”, and “clusters”. Both groups discussed the
severity of the events. Consumers, as expected, discussed how
disrupting these events were. Neither group discussed how clinicians
and consumers communicate regarding this impactful experience.

4. Discussion

These findings suggest a significant gap in the understanding of
seizure clusters both from HCP and consumer perspectives. One concern
is related to the gap both within and between groups and the lack of
clear discussion points. Our analysis suggests that clusters were not per-
ceived equally among consumers, suggesting that the simplistic clinical
definition of two to three seizures per day [5] may not fully reflect the
uniqueness of patient experience of seizure clusters. Because of these
gaps, initiating a meaningful discussion could be difficult. An accepted,
simple working definition of clusters that can be translated into
consumer-friendly language is needed. This requires a common clinical
lexicon to describe seizure clusters to facilitate communication among
consumers as well as between consumers and clinicians.

This review yielded some interesting findings. While there were
some common themes among HCPs and consumers such as
terminology and definitions and timing, there were differences in how
seizure clusters were viewed by each group. Health-care professionals
viewed seizure clusters as a clinical event and discussed them in
terms of how often they occurred, what the term meant, and how to
treat them. This is an understandable clinical response and necessary
for diagnosis, but for consumers, the discussion focused on the meaning
of the event and the impact of seizure clusters. For example, consumers
discussed how multiple seizures in a day affect their ability to complete
their activities of daily living. A common and important discussion was
that the seizure cluster events looked different from a person'’s “normal”
or expected seizure events. Both groups included this phenomenon in
their definitions.

An alarming finding was consumers' reference to how HCPs did not
understand the severity of the event when they described it. In some in-
stances, the HCP did not believe the patient or family's report of the
event. Trust is key in any professional and consumer relationship. Pro-
fessionals, while seeking evidence to confirm a patient/family report,
should provide validation that they both heard what was reported and
will continue to evaluate the situation in an effort to address the
patient's need for answers and possibly intervention. Furthermore, the
experience and fear of repetitive seizures can result in restrictions on
lifestyle and quality of life [44].

Both groups perceived seizure clusters as severe, but for somewhat
different reasons. Health-care professionals focused on clinical
consequences, while consumers were concerned about what to do
(e.g., how to identify triggers, when to seek help, how to use rescue
therapies, and how to ensure their safety such as if a cluster was during
sleep). This highlights the need for everyone to have a seizure action
plan that addresses the possibility of clusters. Consumers should under-
stand the chronobiological seizure spectrum (i.e., isolated seizure, un-
provoked recurrent, clusters, prolonged, and status) so that, at each
potential event, they have a plan tailored to their individual situation.

This would address the uniqueness of clusters for each person and mir-
ror the clinical trial design for rectal diazepam gel.

Reconciling the two groups' approaches to understanding seizure
clusters is critical. Clinicians view a seizure cluster event in terms of
numbers and timing. Consumer posts reflected the experience of
seizure clusters as a part of daily life. The FDA advisory committee's con-
ceptual definition of seizure cluster was translated into an operational
definition for the purposes of clinical studies; over time, HCPs have
applied this operational definition to diagnose seizure clusters without
considering consumer perspectives based on experience outside the
clinic. A conceptual framework for seizure cluster should include both
the HCP and consumer viewpoints. Seizure clusters should be thought
of in terms of both timing and meaning of the events. Viewing seizure
clusters in this manner can drive future research that will be designed
to help build a common lexicon.

Much still needs to be learned about seizure clusters in terms of how
they differ from other patterns of discrete seizures and how these differ-
ences contribute to treatment, prognosis, and quality of life. The need
for a definition has been addressed over the past decade, and we pro-
pose that a combination of professional and lay perspectives can identi-
fy the important elements to be included. The information provided
above, both in terms of the lay perspective and the view of HCPs, can
serve as a starting point for common ground in describing seizure clus-
ters and implications for care.

5. Clinical recommendations

Despite the fact that our investigation did not yield a clear consensus
on the definition of clusters, we recommend increased communication
between HCPs and consumers about seizure types and frequencies.
Consumers may view seizure clusters from their perspective; HCPs
should provide clinical information by consistently asking about
changes in seizure pattern and discussing the impact of these events.
Health-care professionals can better clarify the existence of clusters by
encouraging patients to keep a diary. Although there are many online
diaries available, even a simple paper and pencil diary is better than
no record keeping at all.

Finally, every patient should have a seizure action plan that includes
the use of rescue medications. This means that each patient and patient
support system should know exactly what to do if there is more than
one seizure over a defined period of time and how to intervene. If this
includes available rescue medications, then the education should in-
clude instructions on how to use those medications. The plan would dif-
ferentiate between seizure clusters and other seizure emergencies and
help in deciding when to seek emergency intervention. These three sim-
ple steps (discussion of multiple seizure events and the impact on daily
life, keeping a diary, and a seizure action plan including appropriate
treatment intervention) have the potential to decrease the negative
outcomes related to seizure clusters.

6. Limitations and research implications

There are clear limitations to this study. All patient information is
based on consumer perception as it was reported in social media. There-
fore, we had no way of determining the existence of actual clusters or if
patients had epileptic or nonepileptic seizures. Further, professional re-
sponse was based on the professional literature and not on actual HCP
perceptions. For these reasons, our preliminary findings support the
need for further research to clarify consumers' understanding of clusters
and their interpretation of impact and HCPs' interpretation of seizure
clusters. While multiple methodologies could be applied, we recom-
mend that information be gathered both from HCPs and from patients
and their families. We recommend a mixed methodology to study
seizure clusters and point to a common lexicon. Mixed methods are
used to study complex phenomena. In this case, we recommend that
surveys be conducted to establish the scope of the problem. If a survey
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were conducted on highly used websites, many persons with epilepsy,
their families, and clinicians could be queried to clarify their
understanding and identify commonalities. We then recommend that
qualitative methodology be used to explore patient and clinician under-
standing of the phenomenology of seizure clusters in greater depth. This
could be done through one-on-one consumer interviews or through the
use of focus groups with consumers who are identified to have seizure
clusters.

After a thorough examination of the phenomenon of seizure clus-
ters, we recommend that a linguistic expert be engaged to analyze the
language used by both consumers and professionals, categorize the
themes, and suggest terminology to be tested with both groups for clar-
ity. Once a common lexicon is identified, a test of reliability and validity
of the terms should be launched. These terms could then be incorporat-
ed into a tool designed to guide discussions regarding seizure clusters,
and the tool could then be tested using intervention methodology.

The authors believe that these recommendations would be an
excellent start to improve outcomes related to seizure clusters; howev-
er, future work is also necessary. We recommend that the epidemiology
of seizure clusters be established. We believe that the International Clas-
sification of Diseases should include a code for seizure clusters. Finally,
we would recommend that the ILAE evaluate the inclusion of seizure
clusters in the League’s Classification and Terminology.

7. Conclusion

Seizure cluster events remain a problem associated with serious out-
comes. In this paper, we have outlined the lack of a common under-
standing and recommend the development of a common lexicon
regarding seizure clusters.

Role of the funding source

This study was supported by Acorda Therapeutics, Inc., Ardsley, NY.

Acknowledgments

Editorial assistance was provided by Ashfield Healthcare Communi-
cations and was funded by Acorda Therapeutics LLC.

Conflicts of interest/disclosures

Janice M. Buelow is an employee of the Epilepsy Foundation at the
time of this study.

References

[1] Centers for Disease Control. http://www.cdc.gov/epilepsy/basics/fast-facts.htm;
2015. [Accessed November 13, 2015].

[2] Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. ILAE official
report: a practical clinical definition of epilepsy. Epilepsia 2014;55:475-82.

[3] Haut SR, Lipton RB, LeValley AJ, Hall CB, Shinnar S. Identifying seizure clusters in
patients with epilepsy. Neurology 2005;65:1313-5.

[4] Haut SR. Seizure clusters: characteristics and treatment. Curr Opin Neurol 2015;28:
143-50.

[5] Haut SR. Seizure clustering. Epilepsy Behav 2006;8:50-5.

[6] Mitchell WG. Status epilepticus and acute serial seizures in children. J Child Neurol
2002;17(Suppl. 1):5S36-43.

[7] Jacoby A, Lane S, Marson A, Baker GA, MESS Study Group. Relationship of clinical and
quality of life trajectories following the onset of seizures: findings from the UK MESS
Study. Epilepsia 2011;52:965-74.

[8] Sajobi TT, Jette N, Fiest KM, Patten SB, Engbers ]JD, Lowerison MW, et al. Correlates of
disability related to seizures in persons with epilepsy. Epilepsia 2015;56:1463-9.

[9] Panayiotopoulos CP. The new ILAE report on terminology and concepts for organiza-
tion of epileptic seizures: a clinician's critical view and contribution. Epilepsia 2011;
52:2155-60.

[10] Shorvon SD. The etiologic classification of epilepsy. Epilepsia 2011;52:1052-7.
[11] National Institutes of Health Epilepsy Advisory Committee (Peripheral and Central
Nervous System Drugs Advisory Committee Meeting #45); 1996.

[12] Dreifuss FE, Rosman NP, Cloyd ]C, Pellock JM, Kuzniecky RI, Lo WD, et al. A compar-
ison of rectal diazepam gel and placebo for acute repetitive seizures. N Engl ] Med
1998;338:1869-75.

[13] Pellock ], Arzimanoglou A, Hesdorffer H, Leppik I, Shinnar S, Haut S. Seizure
cluster—the need for consistent terminology. Presented at 68th Annual Meeting of
the American Epilepsy Society (AES), December 5-9, 2014, Seattle, WA; 2014.

[14] Cereghino J]. Identification and treatment of acute repetitive seizures in children and
adults. Curr Treat Options Neurol 2007;9:249-55.

[15] Epilepsy Foundation website. http://www.epilepsy.com. [Accessed November 13,
2015].

[16] Oshima T, Tadokoro Y, Kanemoto K. A prospective study of postictal psychoses with
emphasis on the periictal type. Epilepsia 2006;47:2131-4.

[17] Abend NS, Marsh E. Convulsive and nonconvulsive status epilepticus in children.
Curr Treat Options Neurol 2009;11:262-72.

[18] Edefonti V, Bravi F, Turner K, Beghi E, Canevini MP, Ferraroni M, et al. Health-related
quality of life in adults with epilepsy: the effect of age, age at onset and duration of
epilepsy in a multicentre Italian study. BMC Neurol 2011;10:11-33.

[19] Giovannini S, Marangio L, Fusco C, Scarano A, Frattini D, Della Giustina E, et al.
Epilepsy in ring 14 syndrome: a clinical and EEG study of 22 patients. Epilepsia
2013;54:2204-13.

[20] McKee HR, Abou-Khalil B. Outpatient pharmacotherapy and modes of administra-
tion for acute repetitive and prolonged seizures. CNS Drugs 2015;29:55-70.

[21] Kriel RL, Cloyd ]C, Pellock JM, Mitchell WG, Cereghino JJ, Rosman NP. Rectal
diazepam gel for treatment of acute repetitive seizures. The North American Diastat
Study Group. Pediatr Neurol 1999;20:282-8.

[22] Cereghino JJ, Mitchell WG, Murphy J, Kriel RL, Rosenfeld WE, Trevathan E. Treating
repetitive seizures with a rectal diazepam formulation: a randomized study. The
North American Diastat Study Group. Neurology 1998;51:1274-82.

[23] Cereghino JJ, Cloyd JC, Kuzniecky RI, North American Diastat Study Group. Rectal
diazepam gel for treatment of acute repetitive seizures in adults. Arch Neurol
2002;59:1915-20.

[24] Gilad R, Izkovitz N, Dabby R, Rapoport A, Sadeh M, Weller B, et al. Treatment of sta-
tus epilepticus and acute repetitive seizures with i.v. valproic acid vs phenytoin. Acta
Neurol Scand 2008;118:296-300.

[25] Rogin ], Wheless ], Abou-Khalil B, Wolter KD, Pixton GC, Sherman NA, et al. Safety
and effectiveness of long-term treatment with diazepam auto-injector administered
by caregivers in an outpatient setting for the treatment of acute repetitive seizures.
Epilepsia 2014;55:1444-51.

[26] Fisher RS, Bartfeld E, Cramer JA. Use of an online epilepsy diary to characterize repet-
itive seizures. Epilepsy Behav 2015;47:66-71.

[27] Garcés M, Villanueva V, Mauri JA, Suller A, Garcia C, Lopez Gonzalez FJ, et al. Factors
influencing response to intravenous lacosamide in emergency situations: LACO-IV
study. Epilepsy Behav 2014;36:144-52.

[28] McTague A, Kneen R, Kumar R, Spinty S, Appleton R. Intravenous levetiracetam in
acute repetitive seizures and status epilepticus in children: experience from a
children's hospital. Seizure 2012;21:529-34.

[29] Bauer J, Burr W. Course of chronic focal epilepsy resistant to anticonvulsant treat-
ment. Seizure 2001;10:239-46.

[30] Sinha A, Mallik S, Sanyal D, Sengupta P, Dasgupta S. Healthcare-seeking behavior of
patients with epileptic seizure disorders attending a tertiary care hospital, Kolkata.
Indian ] Community Med 2012;37:25-9.

[31] Brophy GM, Bell R, Claassen ], Alldredge B, Bleck TP, Glauser T, et al. Guidelines for
the evaluation and management of status epilepticus. Neurocrit Care 2012;17:3-23.

[32] Mitchell WG. Status epilepticus and acute repetitive seizures in children, adoles-
cents, and young adults: etiology, outcome, and treatment. Epilepsia 1996;
37(Suppl. 1):5S74-80.

[33] Sillanpdd M, Schmidt D. Seizure clustering during drug treatment affects seizure out-
come and mortality of childhood-onset epilepsy. Brain 2008;131:938-44.

[34] Martinez C, Sullivan T, Hauser WA. Prevalence of acute repetitive seizures (ARS) in
the United Kingdom. Epilepsy Res 2009;87:137-43.

[35] Milton JG, Gotman J, Remillard GM, Andermann F. Timing of seizure recurrence in
adult epileptic patients: a statistical analysis. Epilepsia 1987;28:471-8.

[36] Taubegll E, Lundervold A, Gjerstad L. Temporal distribution of seizures in epilepsy.
Epilepsy Res 1991;8:153-65.

[37] Balish M, Albert PS, Theodore WH. Seizure frequency in intractable partial epilepsy:
a statistical analysis. Epilepsia 1991;32:642-9.

[38] Yen DJ, Chen C, Shih YH, Guo YC, Liu LT, Yu HY, et al. Antiepileptic drug withdrawal
in patients with temporal lobe epilepsy undergoing presurgical video-EEG monitor-
ing. Epilepsia 2001;42:251-5.

[39] Haut SR, Swick C, Freeman K, Spencer S. Seizure clustering during epilepsy monitor-
ing. Epilepsia 2002;43:711-5.

[40] Rose AB, McCabe PH, Gilliam FG, Smith BJ, Boggs ]G, Ficker DM, et al. Occurrence of
seizure clusters and status epilepticus during inpatient video-EEG monitoring.
Neurology 2003;60:975-8.

[41] Noe KH, Drazkowski JF. Safety of long-term video-electroencephalographic monitor-
ing for evaluation of epilepsy. Mayo Clin Proc 2009;84:495-500.

[42] Di Gennaro G, De Risi M, Quarato PP, Sparano A, Mascia A, Grammaldo LG, et al.
Prognostic significance of serial postoperative EEG in extratemporal lobe epilepsy
surgery. Clin Neurophysiol 2012;123:2346-51.

[43] Haut SR, Shinnar S, Moshé SL, O'Dell C, Legatt AD. The association between seizure
clustering and convulsive status epilepticus in patients with intractable complex
partial seizures. Epilepsia 1999;40:1832-4.

[44] O'Dell C, Wheless JW, Cloyd J. The personal and financial impact of repetitive or
prolonged seizures on the patient and family. ] Child Neurol 2007;22(Suppl. 5):
61S-70S.


http://www.cdc.gov/epilepsy/basics/fastacts.htm
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0010
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0010
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0015
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0015
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0020
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0020
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0025
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0030
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0030
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0035
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0035
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0035
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0040
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0040
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0045
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0045
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0045
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0050
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0210
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0210
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0055
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0055
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0055
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0235
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0235
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0235
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0060
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0060
http://www.epilepsy.com
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0065
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0065
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0070
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0070
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0075
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0075
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0075
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0080
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0080
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0080
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0085
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0085
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0090
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0090
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0090
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0095
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0095
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0095
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0100
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0100
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0100
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0105
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0105
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0105
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0110
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0110
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0110
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0110
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0115
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0115
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0120
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0120
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0120
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0125
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0125
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0125
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0130
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0130
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0135
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0135
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0135
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0225
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0225
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0145
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0145
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0145
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0150
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0150
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0155
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0155
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0160
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0160
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0165
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0165
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0170
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0170
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0175
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0175
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0175
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0180
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0180
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0230
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0230
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0230
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0190
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0190
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0195
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0195
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0195
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0200
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0200
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0200
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0205
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0205
http://refhub.elsevier.com/S1525-5050(16)00042-1/rf0205

	Perspectives on seizure clusters: Gaps in lexicon, awareness, and treatment
	1. Introduction
	2. Methods
	2.1. Social media review
	2.1.1. Inclusion criteria for social media review
	2.1.2. Exclusion criteria

	2.2. HCP literature review
	2.3. Comparison of consumer and HCP themes

	3. Results
	3.1. Consumer perspectives on seizure cluster
	3.1.1. Diagnosis and communication
	3.1.2. Frequency, duration, and time frame
	3.1.3. Seizure type and pattern
	3.1.4. Severity
	3.1.5. Impact
	3.1.6. When to treat and self-management
	3.1.7. Risk factors
	3.1.8. Conclusion

	3.2. Professional literature review
	3.2.1. Frequency, duration, and time frame
	3.2.2. Risk factors
	3.2.3. Severity
	3.2.4. Impact
	3.2.5. Prevalence and incidence

	3.3. Common themes: consumer and HCPs

	4. Discussion
	5. Clinical recommendations
	6. Limitations and research implications
	7. Conclusion
	Role of the funding source
	Acknowledgments
	References


