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Convulsive status epilepticus (SE) is a relatively common emergency condition affecting individuals of all ages.
The primary goal of treatment is prompt termination of seizures. Where first-line treatment with benzodiazepine
has failed to achieve this, a condition known as established SE (ESE), there is uncertainty about which agent to
use next. The Established Status Epilepticus Treatment Trial (ESETT) is a 3-arm (valproate (VPA), fosphenytoin
(FOS), levetiracetam (LEV)), phase III, double-blind randomized comparative effectiveness study in patients

ls(fei,tv::ref{lepti cus aged 2 years and above with established convulsive SE. Enrollment was completed in January 2019, and the re-
Methodology sults are expected later this year. We discuss lessons learnt during the conduct of the study in relation to the fol-
Clinical trial lowing: ethical considerations; trial design and practical implementation in emergency settings, including
Valproate pediatric and adult populations; quality assurance; and outcome determination where treating emergency clini-
Levetiracetam cians may lack specialist expertise. We consider that the ESETT is already informing both clinical practice and fu-
Phenytoin ture trial design.

This article is part of the Special Issue “Proceedings of the 7th London-Innsbruck Colloquium on Status
Epilepticus and Acute Seizures"

© 2019 Elsevier Inc. All rights reserved.

1. Introduction

Convulsive status epilepticus (SE), defined as convulsive seizures
continuing or recurring without recovery in between lasting more
than 5 min [1], is a relatively common emergency condition, affecting
individuals of all ages. The primary goal of treatment is to terminate sei-
zures as promptly as possible, as the risk of adverse consequences
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increases with increasing seizure duration, particularly in relation to
the first few hours [2,3]. Such complications include neurological se-
quelae, systemic complications, and death. Good evidence now sup-
ports initial treatment with benzodiazepines, as reflected in all current
guidelines [4]. However, up to a third of patients with convulsive SE
continue to have seizures despite adequate doses of benzodiazepines;
these patients are considered to have established SE (ESE). Alternatives
to the mainstay of 2nd line treatment thus far, (fos)phenytoin (FOS),
have gained in popularity in recent years, with data from case series
and open studies supporting clinical equipoise [5] between valproate
(VPA) [6], FOS, and levetiracetam (LEV) [7]. Each has its own potential
advantages and disadvantages, as summarized in Fig. 1. However,
there had been no controlled, randomized, blinded clinical trials to com-
pare the efficacy and tolerability of currently available treatments for
ESE. A three-arm study was the maximum felt feasible logistically,
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Fig. 1. Effective treatment options for established status epilepticus. (fos)Phenytoin doses shown are for phenytoin or phenytoin equivalents for fosphenytoin. 'Relative contraindication.
Status epilepticus also poses a risk to the woman and her unborn child. In an emergency situation, especially in a generalized epilepsy or where levetiracetam is contraindicated, seizure
control should take priority. ?Relative contraindication. This patient group is at high risk of fatigue and mood disorders, so they may be more vulnerable to these adverse effects on

levetiracetam.

though other agents were considered. Phenobarbitone has proven effi-
cacy in SE [8] but is often not well tolerated as maintenance therapy
[9,10], so is rarely used in clinical practice unless other agents have
failed. Lacosamide was emerging as a drug of potential interest [11]
but with few prospective studies. The safety of rapid intravenous ad-
ministration in children had also not been established [12]. This in-
formed the final drug selection.

The Established Status Epilepticus Treatment Trial (ESETT) had its
origins at the 2nd London-Innsbruck Status Epilepticus Colloquium,
now 10 years ago [13]. Although originally planned as an international
study, the use of a novel Bayesian adaptive randomization design [14]
to improve efficiency, and minimize the number of patients randomized
to a potentially inferior treatment, enabled recruitment to take place in
the United States alone. After enrollment for 27 months, the ESETT com-
pleted enrollment in January 2019, having met a predefined stopping
boundary on interim analysis. The results are currently being analyzed
and prepared for a separate publication, and other secondary papers
are also expected to follow. In this article, we discuss some of the prac-
tical and methodological challenges involved and lessons learnt to in-
form future trial design in SE.

2. ESETT summary

The ESETT was designed to determine the most effective and/or least
effective treatment of ESE among patients older than 2 years, comparing
FOS, LEV, and VPA in a phase IIl comparative effectiveness study. The
trial methodology was presented at the 2013 Status Epilepticus Collo-
quium and published in the proceedings [15]. Briefly, the ESETT random-
ized 478 patients across the 3 treatment arms (Table 1) between
November 2015 and December 2018, in a multicenter double-blind study.

Patients were enrolled under Exception from Informed Consent (EFIC)
rules across 58 sites, utilizing the Neurology Emergency Treatment Trials
(NETT) network and Pediatric Emergency Care Applied Research Net-
work (PECARN). Patients over the age of 2 years, with witnessed clinically
apparent convulsive seizures in the emergency department for at least
5 min despite adequate doses (discussed later) of prior benzodiazepines
for that episode were included. Randomization was stratified by three

age groups, 2-18, 19-65, and 66 years and older. The primary outcome
measure was clinical cessation of seizure activity and improving mental
status (Richmond Agitation-Sedation Scale [16]), without serious adverse
effects or further intervention at 60 min after initiating administration of
the study drug. Any life-threatening hypotension or cardiac arrhythmia,
intubation, or a requirement for additional antiseizure drugs within the
first 60 min were regarded as a treatment failure on the primary outcome.
Other secondary outcomes are listed in Table 2.

There was an a priori intent to undertake analysis both of the whole
cohort, and the age-stratified groups, reflecting known age-associated
differences in etiology and outcome [17]. Subjects were followed until
hospital discharge, or 30 days from enrollment, which ever was sooner.
Interim analyses were undertaken after enrollment of every 100 pa-
tients from 300 patients onwards to inform response-adaptive random-
ization and to determine early success or futility. Statistical modeling
and power calculations were based on one treatment being effective
in 65%, against 50% in the other arms, and a >0.975 probability of iden-
tifying a most or least effective drug, with 90% power.

Table 1
ESETT study drug doses, formulation, and maximal administration rates.

Study drug (formulation) Dose mg/kg  Study maximum

Rate mg/kg/min Dose mg
Fosphenytoin (16.66 mgPE/ml) 20 2 (PE)! 1500 (PE)
Valproate (33.33 mg/ml) 40 42 3000
Levetiracetam (50 mg/ml) 60 6 4500

PE = phenytoin equivalents. All drugs were manufactured for the study and stored in
prerandomized study boxes in the emergency department refrigerator, color-coded by
the three age groups. All were infused over 10 min, at a rate determined by patient esti-
mated or known weight. 'Fosphenytoin can be given at 2.2 mgPE/kg/min, and
2valproate at 10 mg/kg/min, but the maximum rates were adjusted for the study to main-
tain the blind. Study boxes included a prompt card, weight/rate table, and an electronic
protocol-assist device, which alerted the study team that a patient had been randomized
and provided timed audible and visible prompts.
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Table 2
Secondary outcomes in the ESETT.

Secondary outcomes in the ESETT, after study drug initiation (time 0)

Admission to ICU
Time to seizure termination (minutes) Acute anaphylaxis within 6 h

Length of stay (ICU and hospital) Elevated liver transaminases or ammonia
Seizure recurrence within 60 min to 12 h  Purple glove syndrome

Mortality

ICU = intensive care unit.

3. Key lessons
3.1. Ethical considerations in life-threatening emergency conditions

Clinical trials of life-threatening illnesses pose special challenges to
research ethics, study design, and implementation. When necessary to
conduct clinical trials needed to improve the care and outcomes of crit-
ically ill and injured patients, research without consent in the emer-
gency setting is internationally recognized as acceptable practice,
within the Declaration of Helsinki [ 18]. The ESETT has been an opportu-
nity to learn more about research without consent in the emergency
setting. Patients in generalized SE are unconscious, so an informed con-
sent process is not possible, and patients cannot say whether or not they
would want to participate in the research. Furthermore, the alternative
process of identifying and obtaining surrogate informed consent from a
legally authorized representative (LAR) is not practicable in SE, because
the emergency treatment being studied must be initiated as quickly as
possible to safely care for the patient. Identification of the optimal emer-
gency care for those in SE in the ESETT, therefore, required the use of
EFIC for emergency research, which, in the United States, is detailed in
the Code of Federal Regulations (21 CFR 50.24) [19]. Because informed
consent is not feasible, additional safeguards are required, including
community consultation, public disclosure, and notification of the LAR
as soon as feasible. For Food and Drug Administration (USA) research,
the FDA must also approve the EFIC. The UK and other European nations
have similar exceptions for emergency research, but the requirements
to obtain approval for such research are not fully harmonized [20].
This contributed to the decision to obtain funding and approval for the
ESETT only in the United States.

Because EFIC studies enroll patients without prior consent, it is eth-
ically imperative to make the studies as efficient as possible and to min-
imize patient exposure to potentially ineffective or unsafe therapies.
The ESETT was designed with this in mind. Using Bayesian adaptive ran-
domization and a primary Bayesian analysis, we were able to 1) poten-
tially reduce the overall sample size; 2) minimize exposure to the
medications likely to be the least effective; and 3) perform more fre-
quent interim analyses without the large statistical penalties incurred
by frequentist statistical analysis.

Subjects in the ESETT, or their LAR, were notified of the study enroll-
ment and approached for consent to continue participation in the study
as soon as practicable, most often within an hour or so after enrollment.
Relatively little is known about the experience of those notified of EFIC
enrollments and then asked about consent-to-continue. We embedded
an empirical ethics survey study within the ESETT to learn more about
the normative responses to consent after EFIC enrollments. The results
revealed very high levels of acceptance of the specific enrollment and
high levels of acceptance of EFIC in general [21].

3.2. Trial design and practical implementation in emergency settings

Conducting research in the emergency setting also requires study
design and implementation strategies that allow the investigation to in-
tegrate efficiently and relatively seamlessly into the acute medical care
of the patient/subject. Integration needs to be planned from the very be-
ginning and involves design consultation with clinical medical and

nursing providers and site study coordinators. Examples of design fea-
tures in the ESETT included to allow efficient implementation include
step-forward randomization, in which a “use-next” study kit (Fig. 2) is
prerandomized and placed in the pharmacy dispensing system to
avoid delay in administration of study drug during treatment of SE
[22]. Other design features intended to simplify implementation include
the use of a measuring tape-like length-based dose-finding tool to de-
termine the volume of study drug to give to children of unknown
weight. Like the Broselow tape familiar to emergency providers for pe-
diatric resuscitations, this is a color-coded tool that can be laid down
next to a seizing child to immediately indicate the proper dose of
study drug based on the child's length/height. Even small details in
study drug manufacturing can make integration into practice easier
and more efficient. The ESETT study drug vials were deliberately
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Fig. 2. A. Open “use-next” study kit. From top to bottom, left to right: dose administration
chart, instruction card, the protocol-assist device, charging cable and plug, coiled color-
coded length estimation tape, and space for study medication. The dosing chart included
guidance based on estimated weight (top of chart as shown) or length (color-coded,
bottom). B. Color-coded “use-next study boxes”. Coded by age stratification groups (2-
17 years; 18-65 years; 66 years and older).
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designed with stoppers that could be directly spiked with an intrave-
nous (IV) drip set, and a vial label that integrated a hanger, so that
study drug could be administered straight from the hanging inverted
vial without having to be separately drawn up and placed in an IV bag
prior to treatment. The ESETT also created an iOS™-based protocol-
assist device (Figs. 2 and 3) that performed several functions that
made bedside enrollments easier. These ranged from activating study
teams, reminding clinical teams of eligibility criteria and protocol
steps, collecting time data from voice annotations, and facilitating
unblinding after determination of the primary outcome if deemed nec-
essary for patient care.

The ESETT involved 58 sites, requiring a substantial investment in
training local staff from the outset. As enrollment rates differed substan-
tially between sites, with sometimes months between enrollments, the
need for close monitoring and responding to protocol deviations, and
frequent retraining, also became apparent. A range of tools including
online resources, investigator meetings, and individual site/investigator
feedback was used throughout. Simulation training was identified as a

Start Study for Drug ID 8015

Press to affirm eligibility and activate
the 'Start Protocol' button

@ ESETT

Protocol Assist Device

YES, patient is 2-17 years old

Touch the ESETT logo at

0014

best practice in this study and is being adopted widely for other studies
in the PECARN.

3.3. Pharmacological issues

From a pharmacology perspective, the elements of the ESETT design
triggered a number of lessons learned. These elements included the fol-
lowing: 1) a blinded study, 2) a comparative efficacy trial with 3 com-
mercially available drugs, and 3) enrollment of subjects as young as
2 years and above.

In order to maintain the blind, the 3 drugs, FOS, LEV, and VPA, had to
have the same appearance and be administered in the same volume and
infusion rate despite the fact that the drugs had different mg/kg doses.
Thus, the formulations for the drugs had to be modified so that for any
given subject, the same volume and infusion rate would be adminis-
tered regardless of the medication to which the subject had been ran-
domized. The infusion rates were dictated by the FOS product label,
which stipulates a maximum infusion rate because of the known risk
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Fig. 3. Protocol-assist device screenshots. [llustrative screenshots from a protocol-assist device. Top row left to right: Start screen; Confirmation eligibility followed by protocol start;
audible and visual prompts for the clinical team reminding them verbal comments can be audio-recorded throughout; prompt to stop infusion at 10 min. Bottom row left to right:
prompts for assessment seizure control (2 questions at each time point) at 20 min and 60 min; submission results; facility for emergency, unblinding if required.
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of hypotension (Table 1). One possible implication of infusion rate stan-
dardization is an impact on the true potential efficacy of LEV and VPA.
Further, the ESETT utilized weight-based dosing; but the dose was
capped at 75 kg because of either the product label or relatively sparse
dosing information in the literature. Given that approximately one-
third of the ESETT subjects weighed greater than 75 kg, a significant
number of subjects could have received lower than the mg/kg calcula-
tion would have advised. This may be especially important because pa-
tients weighing more than 75 kg are likely to have more body fat and,
therefore, higher volumes of distribution for the generally lipophilic
medications used to treat ESE. Lastly, because of the dosing scheme
and need for blinding, the fill volume was 100 ml to accommodate the
highest adult dose, i.e., 90 ml. However, medication dosing is more com-
plicated in children because of the wide range of weights in this age
group. Medication errors in the emergency setting are three times as
likely in children as adults [23]. Furthermore, given the wide weight
range in children, larger dosing errors are likely. Despite the inclusion
of weight-based dosing cards in the study drug boxes, we experienced
two potentially serious medication errors, both in young children,
when the entire vial was administered to patients rather than a
weight-appropriate dose. The use of prefilled syringes and/or
category-based dosing (e.g., one adult dose and one child dose) were
best practices used in the (Rapid Anticonvulant Medication Prior to Ar-
rival Trial) prehospital SE study [24] but were not feasible for the ESETT,
and, if attempted, would also have added significantly to manufacturing
costs and logistical challenges. For future studies involving children in
emergency situations, it may be prudent to limit enrollment to sites
with dedicated pediatric emergency departments, in which staff are ac-
customed to weight-based dosing. In general, such sites have higher
volumes of pediatric patients, and teams may be more facile with criti-
cally ill pediatric patients. While this may limit generalizability, it will
provide additional safety protections that are keys in a study such as
this.

Because the drugs tested in the ESETT were commercially available,
the investigators had the choice between using the commercial drug
product or the active pharmaceutical ingredient (API) as the starting
point for manufacturing the investigational formulations. The commer-
cial products are generally available, and quality is assured. However,
purchase of commercial products tends to be more expensive and
may require prior approval from the drug company for use in a clinical
trial. Purchasing API is typically less expensive but can be difficult to
source, and due diligence is needed to ensure quality as evidenced by
a certificate of analysis (CofA) and a track record of manufacturing API
for products used in humans. We found that relying on the CofA is not
always adequate. Further, the use of API may result in the need for addi-
tional regulatory documentation as the (Investigational new drug) must
include the manufacturing processes. Even though API may be inexpen-
sive, the additional work required to manufacture it into the desired for-
mulation may make it less cost-effective. Investigators also need to take
into consideration the expiration of the raw materials (including drug
container supplies) so as to avoid early expiration of materials prior to
manufacturing or the end of study. Prior to initiating any aspect of
drug manufacturing, testing requirements and assays used for quality
and stability testing need to be determined, along with their associated
costs. Unexpected test results can happen, adding additional time and
costs. We learned that there needs to be a standard operating procedure
(SOP), written in advance of initiating manufacturing, that addresses
what to do when quality or stability results fail to meet specifications.
In the ESETT, blinding precluded the inclusion of expiration dating on
vials. Further, expiration dates were extended through the course of
the study using commonly recognized expiration forecasting methods.
The expiration date for each drug was maintained in the study database.
In some cases, the investigational pharmacies at the clinical sites re-
quired additional information to satisfy local regulations. Information
about and access to expiration dating need to be presented in a manual
of procedures and emphasized in training. Lastly, temperature

excursion occurred during shipment and storage at sites. As those
arose, we created an SOP to handle such issues. Again, this would ideally
be done in advance of initiation of the trial.

In relation to a pharmacokinetic substudy added after the ESETT
commencement, we also found that obtaining pharmacokinetic (PK)
samples within the ESETT was challenging. Blood collection for PK re-
quired a second line or multiple venepunctures and two blood samples
collected in the first 2 h of the study. Regardless of EFIC, some institu-
tions determined that blood sampling in children required consent.
Most sites followed a procedure where after 60 min, blood could be col-
lected without consent if child was unconscious or had a second line. If
neither of these conditions were met, then consent was obtained prior
to blood collection. The use of a device (e.g., PIVO™) that allows one
to collect blood from the same line as is used for drug infusion would
be a great advantage. We also found that it was important to make PK
sampling and sample processing procedures simple and integrate
blood sampling into the other ESETT procedures. For example, this
study utilized population PK modeling and a sparse blood sampling
strategy. This data analysis approach allowed for blood sampling win-
dows instead of requiring discreet time points, which provided sites
more flexibility in the timing of blood collection.

3.4. Special considerations for children

The ESETT study included both adults and children 2 years of age and
older. In addition to the pharmacological and medication dosing issues
discussed above, there are two specific considerations relative to the pe-
diatric population. First, while SE is a common occurrence, response
rates to initial therapy are high. Therefore, the relative infrequency of
ESE and eligibility for enrollment in the trial is relatively low compared
with trials in new-onset SE. Even at large tertiary pediatric hospitals, as
in some adult centers, a subject might be enrolled only once every few
months. Again, regular staff training is critical as discussed earlier.

Second, the study excluded children under 2 years of age. This was
done for several reasons. One was that the weights of younger children
would add additional complexity to the study procedures and increase
the potential for dosing errors. Additionally, in the second year of life, fe-
brile SE accounts for approximately three-quarters of SE, which may
have a different pathophysiology and drug responsiveness profile than
other etiologies [25]. Finally, safety concerns about VAP are highest in
children under 2 years of age, and pharmacokinetic differences exist be-
tween very young infants and other age groups with respect to the
study drugs. The first 2 years of life have the highest incidence of status
in children, so eliminating them was done only after much thought but
felt to be necessary for the reasons noted.

3.5. Adjudication and review of data entry

The correct diagnosis and classification of seizure disorders and SE
can be challenging, particularly to nonepilepsy specialists. Furthermore,
the definitions and classification of both have changed in recent years
[1,26,27], reflecting new knowledge and understanding. Even where a
prior diagnosis of epilepsy is firmly established, determining whether
an episode of SE should be considered unprovoked (i.e., a manifestation
of the epilepsy) or provoked (such as by a febrile illness, antiepileptic
drug withdrawal/nonadherence, acute toxic, metabolic, or other brain
events) also requires subspecialist expertise. Given that etiology is a
key independent determinant of outcome in SE in general and ESE in
particular, while the primary outcomes were determined by the
treating teams, a central clinical phenomenology core (SS, DL, HRC,
NT) was established to determine diagnosis, seizure onset, and stop
times where possible and, independently, also report on the primary
outcomes by review of anonymized records, with any information
that might disclose study treatment redacted. Initially, 20 records
were independently scored by all 4 members of the core so we could
all agree on uniform criteria for etiology, what constituted provoked
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SE, and other key aspects. Subsequently, all participant records were in-
dependently reviewed by at least two of the phenomenology core. DL
reviewed all adults, SS all children, and HRC/NT alternating patients ir-
respective of age. Each independently completed a structured online
form, and when both reviews were complete, a web-based iterative
process generated a reconciliation report. Where there were discrepan-
cies, consensus was almost always reached between core members on
further review, with the option for a third independent review if re-
quired using the same process.

While the impact of this effort on the study conclusions is under
analysis, anecdotally, all members of the core felt that this aspect of
the study methodology proved to be an essential part of quality assur-
ance. As expected, a number of randomized patients turned out to
have diagnoses other than ESE, most commonly psychogenic
nonepileptic seizure. Another common occurrence was patients consid-
ered by the site to have prior diagnosis of epilepsy, on the basis of pre-
vious seizures, but in whom no such diagnosis had been made or was
appropriate prior to the ESETT enrollment (e.g., recurrent acute symp-
tomatic seizures, often febrile, or only a single prior seizure). Treating
teams also more readily attributed episodes to acute provokers, partic-
ularly antiepileptic drug withdrawal, even where this had occurred
sometimes weeks before or had not occurred, or when the ESE episode
did not meet current definitions for acute symptomatic seizures [28]. In
these cases, the ESE episode was usually considered by the core to be a
manifestation of the subject's incompletely controlled epilepsy, without
specific cause at the time. In those with epilepsy, there was mostly
agreement on type and etiology, though in this domain, the importance
of ensuring age-appropriate expertise within each pair proved essential.
Inevitably, the adult neurologists (HRC, DL, NF) were less familiar and
experienced in classifying some of the rarer pediatric developmental
and epileptic encephalopathies correctly, and the pediatric neurologist
(SS) would have been potentially less comfortable with scenarios
more commonly encountered in adult, especially elderly, populations.

Independent clinical review of all the source documentation also
highlighted considerable variation in the level of detail recorded con-
temporaneously. Where prehospital emergency services had been in-
volved, exact times for the initial call, arrival at the patient, and
prehospital interventions were almost always clear. For those brought
in by other routes, or where individuals had been found already seizing
or unconscious, such detail was often vague or missing completely,
making estimations of seizure onset sometimes difficult. Once in the
emergency department, the 20-minute and 60-minute observations,
mandated by the protocol, were usually clear, as were timings of any
drug administration. However, determining when clinical seizures ter-
minated, or recurred, was sometimes challenging. Again, two indepen-
dent reviewers proved useful, as one would often have spotted a small
detail the other may have missed.

4. Conclusions

While analysis of the primary and secondary outcomes is ongoing, and
results eagerly awaited, there is much that has already been learnt from
the ESETT study, informing both clinical practice and future trial design.

The successful completion of the ESETT study adds to the body of ev-
idence supporting the ability of well-structured and adequately funded
research networks such as NETT and PECARN to deliver high quality
studies in emergency conditions. Regardless of the outcome, the recruit-
ment of over 450 patients without any safety concerns at the recom-
mended doses also substantially adds to the body of evidence
supporting the use of LEV and VAP as well as FOS in convulsive SE.
Some guidelines were already starting to include all three agents as op-
tions [4]. Institutions and authorities can now have more confidence in
doing so, at the doses used in this study, as will, for example, be reflected
in one upcoming highly used resource [29]. The ESETT has also demon-
strated the utility of the Bayesian adaptive randomization approach in
practice. This has potentially reduced the final costs of the study, reduced

the risk of exposure to a less effective medication, and prevented ongoing
randomization when the likely outcome is already known, without the
large statistical penalties incurred by frequentist statistical analysis. That
the study recruited ahead of target, as was also the case with RAMPART,
justifies the careful consideration and investment in key design and im-
plementation features from the outset, such as the prerandomized
color-coded use-next kits, protocol-assist devices, and tools to guide dose.

Recruiting both adults and children, aged 2 years and upwards to the
90s while important to inform practice for the broad population at risk,
also brought its own challenges. Maintaining the blind with weight-
based dosing across such a large range was achieved, but with 2 poten-
tially serious dosing errors in children. In future, limiting pediatric re-
cruitment to sites with dedicated pediatric departments may be
appropriate. Blinding the study also required us to manufacture the in-
vestigational formulations itself, requiring detailed analysis and testing
for quality and stability. The costs of this, and of a defined process for
responding to and investigating any unexpected test results, also
needs to be considered from the outset.

The ESETT has demonstrated both the feasibility of using a web-
based platform and the importance of using a central core of experts
to determine key outcomes in areas where specialist expertise is
known to be important, such as in the diagnosis and classification of sei-
zure disorders. The process also highlighted considerable variability in
prehospital emergency service access to benzodiazepines between
sites, and in the quality of documentation both in and out of hospital.
This was, to some extent, anticipated and is one factor that supported
the use of the protocol-assist device and trial requirement for specific
assessments at 20 and 60 min.

In summary, the ESETT has successfully enrolled both adults and
children in a randomized, blinded comparative effectiveness trial in
the emergency management of convulsive SE. Because of the study
complexity, the implementation and completion of the trial required a
multidisciplinary team, including neurologists, emergency physicians,
pharmacologists, statisticians, research coordinators, and computer
programmers. We present several important lessons for future research
in the emergency setting.
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