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Refractory status epilepticus in children

with and without prior epilepsy or status
epilepticus

ABSTRACT

Objective: To compare refractory convulsive status epilepticus (rSE) management and outcome in
children with and without a prior diagnosis of epilepsy and with and without a history of status
epilepticus (SE).

Methods: This was a prospective observational descriptive study performed from June 2011 to
May 2016 on pediatric patients (1 month-21 years of age) with rSE.

Results: We enrolled 189 participants (53% male) with a median (25th-75th percentile) age of
4.2 (1.3-9.6) years. Eighty-nine (47%) patients had a prior diagnosis of epilepsy. Thirty-four
(18%) patients had a history of SE. The time to the first benzodiazepine was similar in partic-
ipants with and without a diagnosis of epilepsy (15 [5-60] vs 16.5 [5-42.75] minutes,
p = 0.858). Patients with a diagnosis of epilepsy received their first non-benzodiazepine (BZD)
antiepileptic drug (AED) later (93 [46-190] vs 50.5 [28-116] minutes, p = 0.002) and were less
likely to receive at least one continuous infusion (35/89 [39.3%)] vs 57/100 [57%)], p = 0.03).
Compared to patients with no history of SE, patients with a history of SE received their first BZD
earlier (8 [3.5-22.3] vs 20 [5-60] minutes, p = 0.0073), although they had a similar time to first
non-BZD AED (76.5 [45.3-124] vs 65 [32.5-156] minutes, p = 0.749). Differences were mostly
driven by the patients with an out-of-hospital rSE onset.

Conclusions: Our study establishes that children with rSE do not receive more timely treatment if

they have a prior diagnosis of epilepsy; however, a history of SE is associated with more timely
administration of abortive medication. Neurology® 2017;88:386-394

GLOSSARY

AED = antiepileptic drug; BZD = benzodiazepine; EMS = emergency medical services; ICU = intensive care unit; pas-p7s =
25th-75th percentile; pSERG = pediatric Status Epilepticus Research Group; rSE = refractory status epilepticus; SE = status
epilepticus.

Convulsive status epilepticus (SE) is one of the most common pediatric emergencies. It affects
approximately 10-25/100,000 children per year,'” while posing a substantial economic burden
to individuals and society.*” Pediatric SE is associated with a short-term mortality of 0%-3%"¢*
and long-term mortality of approximately 7%.” Survivors often experience both functional and
neurobehavioral sequelae”®'* and a reduced quality of life."' When SE does not respond to initial

medications, it is then considered refractory SE (tSE) and its outcome is markedly worse.'*

*These authors contributed equally to the manuscript.

From the Division of Epilepsy and Clinical Neurophysiology, Department of Neurology (I.S.F., M.CJ., M.G.L., KK,, T.L.), and Division of
Critical Care, Departments of Neurology, Anesthesiology, Perioperative and Pain Medicine (R.C.T.), Boston Children’s Hospital, Harvard Medical
School, MA; Department of Child Neurology (I.S.F.), Hospital Sant Joan de Déu, Universidad de Barcelona, Spain; Division of Neurology (N.S.A.,
A.A.T.), The Children’s Hospital of Philadelphia, The Perelman School of Medicine at the University of Pennsylvania; Cincinnati Children’s
Hospital Medical Center (R.A., T.A.G., K.P.), University of Cincinnati, OH; Department of Neurology and Pediatrics (J.N.B., H.P.G.), The
University of Virginia Health System, Charlottesville; Department of Epilepsy, Neurophysiology, and Critical Care Neurology (J.L.C., W.D.G.),
Children’s National Medical Center, George Washington University School of Medicine and Health Sciences, Washington, DC; Departments of
Pediatrics and Neurology (K.E.C.), Children’s Hospital Colorado, University of Colorado School of Medicine, Aurora; Universidad Austral de Chile
(M.G.L.), Valdivia, Chile; Ruth D. & Ken M. Davee Pediatric Neurocritical Care Program (J.L.G., M.S.W.), Northwestern University Feinberg
School of Medicine, Chicago, IL; Division of Pediatric Neurology (A.H., M.A.M.), Duke University Medical Center, Duke University, Durham,
NG; Division of Child Neurology (T.L.M., J.R.), Department of Neurology, Columbia University Medical Center, Columbia University, New
York, NY; Section of Neurology and Developmental Neuroscience (A.W.), Department of Pediatrics, Baylor College of Medicine, Houston, TX;
Barrows Neurological Institute (K.W.), Phoenix Children’s Hospital; Department of Pediatrics (K.W.), University of Arizona School of Medicine,
Tucson; and Department of Neurology (K.W.), Mayo Clinic, Scottsdale, AZ.

Coinvestigators are listed at Neurology.org.

Go to Neurology.org for full disclosures. Funding information and disclosures deemed relevant by the authors, if any, are provided at the end of the article.

© 2016 American Academy of Neurology


mailto:tobias.loddenkemper@childrens.harvard.edu
mailto:tobias.loddenkemper@childrens.harvard.edu
http://neurology.org/lookup/doi/10.1212/WNL.0000000000003550
http://neurology.org/lookup/doi/10.1212/WNL.0000000000003550
http://neurology.org/lookup/doi/10.1212/WNL.0000000000003550

Among the main prognostic factors of SE,
time to treatment administration is the most
amenable to improvement. Both adults'>™"”
and children'” receive antiepileptic drugs
(AEDs) later than recommended by most SE
guidelines.”'** Most episodes of pediatric SE
occur in children with no history of seiz-
ures."'” However, there are no data on
whether having a history of seizures or SE
results in more timely treatment—including
initial abortive medication and escalation of
therapies—and better outcomes.

The aim of this study is to address these
gaps in knowledge by comparing the manage-
ment and outcome of rSE in children with and
without a prior diagnosis of epilepsy and in
children with and without a history of SE.

METHODS Standard protocol approvals, registrations,
and patient consents. This study was approved by the institu-
tional review board at each participating institution. Written
informed consent was obtained from the parents or guardians

of each participant.

Study design. The current study is a prospective observational
study. The pediatric Status Epilepticus Research Group (pSERG)
is a network of 11 pediatric hospitals in the United States that
prospectively collects data on children with SE with the goal of

delineating strategies for improving management and prognosis.**

Patients. We studied patients with rSE in order to asses all of the
steps in the management pathway of SE. Inclusion criteria were
(1) age from 1 month to 21 years; (2) admission to a pSERG
institution between June 1, 2011, and May 1, 2016; and (3) focal
or generalized convulsive seizures at onset that continued after
administration of at least 2 AEDs, including at least one non-
benzodiazepine (BZD) AED or the use of a continuous
infusion to treat SE. There was no time threshold to define
rSE. Exclusion criteria were (1) nonconvulsive SE detected on
EEG lacking convulsive seizure at onset and (2) nonconvulsive
SE with motor manifestations limited to infrequent myoclonic
jerks. If more than one episode of rSE occurred during the
study period, only the first episode was included. The clinical
presentation, EEG findings (both ictal and postictal), and
follow-up data were not consistent with psychogenic
nonepileptic seizures in any of our patients. pSERG centers
usually follow published guidelines on SE treatment, but there
is no common management protocol: decisions are made based
on clinical judgement by the individual treating teams. Detailed
data on time to treatment of the first 81 patients in this

population have been reported."”

Outcome variables. The primary descriptive measures for rSE
management were the time from seizure onset to the administra-
tion of the first BZD, first non-BZD AED, and first continuous
infusion. The primary outcome measures were duration of
intensive care unit (ICU) stay, duration of convulsive rSE
(clinical end of convulsive seizures), proportion of children who
returned to pre-rSE baseline at hospital discharge (as evaluated
clinically), and in-hospital mortality. The time to AED

administration was based on information from families and

emergency medical services (EMS) for out-of-hospital seizure
onset and from provider documentation and medical records. A
prior diagnosis of epilepsy was based on the clinical diagnosis as
provided by the individual center. Data were collected with
a standardized data acquisition tool and then entered into an
electronic database hosted by Cincinnati Children’s Hospital
Medical Center. Details of the pSERG consortium have been
published.?* Unless stated otherwise, continuous variables are
provided as median (25th-75th percentile [pas—p7s]) and

categorical variables are provided as number (percentage).

Statistical analysis. Demographic and clinical characteristics
were summarized with descriptive statistics. We compared non-
parametric continuous variables with the Wilcoxon rank-sum
test and categorical variables with the Fisher exact test. Time to
administration of AEDs was described in a time-to-event
analysis and compared with the Gehan-Breslow-Wilcoxon test,
which is more sensitive than the log-rank test to differences
between groups that occur early and less sensitive to later
points in time (likely outliers in this dataset). Given that the
location of SE onset—in-hospital vs out-of-hospital—is
a potential effect modifier, we supplemented our analysis of the
entire study population with a stratified analysis of patients with
in-hospital and out-of-hospital SE onset. A conventional 2-sided
a level was set at 0.05. We controlled for multiple comparisons
with the Benjamini and Hochberg false discovery rate for each
subgroup of comparisons (epilepsy vs no epilepsy and SE vs no
SE) using a threshold of 0.05.% The main goal of false discovery
rate control is to set significance levels for a collection of tests in
such a way that among tests declared significant the proportion of
true null hypotheses is lower than a specified threshold: 5% in
this case.” All statistical analyses were performed with R (version
3.2.2) language and environment for statistical computing
(R Core Team [2015]; R Foundation for Statistical Computing,
)26

Vienna; R-project.org/)*® and the gmodels,” gdata,” and

survival® packages.

RESULTS Study population. We enrolled 189 partic-
ipants (53% male) with a median (p,s—p7s) age of 4.2
(1.3-9.6) years. Eighty-nine (47%) patients had
a prior diagnosis of epilepsy. The most common
seizure types were tonic-clonic in 89 patients, complex
partial in 43 patients, and tonic in 18 patients. Thirty-
four (18%) patients had a history of SE (28 had a prior
diagnosis of epilepsy and 6 had a history of provoked
SE). The main demographic and dlinical features of the
study cohort are presented in table 1, as well as tables
e-1 and e-2 at Neurology.org.

Comparison of patients with and without a diagnosis of
epilepsy. The time to the first BZD was similar in par-
ticipants with and without a diagnosis of epilepsy
(15 [5-60] vs 16.5 [5-42.75] minutes, p = 0.858).
Patients with a diagnosis of epilepsy received their first
non-BZD AED later (93 [46-190] vs 50.5 [28-
116] minutes, p = 0.002) and were less likely to
receive at least one continuous infusion (35/89 [39.3%]
vs 57/100 [57%], p = 0.03), although the time to the
first continuous infusion was similar in participants
with and without a diagnosis of epilepsy (258.5 [156.2—
682.5] vs 149 [107-575] minutes, p = 0.182) (figure
1A). Patients with a diagnosis of epilepsy were less likely
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[ Table 1 Demographic and clinical characteristics (n = 189)

Epilepsy vs no epilepsy SE vs no SE
No prior epilepsy No prior SE
Prior epilepsy (n = 89) (h = 100) p Value Prior SE (n = 34) (n = 155) p Value
Age at SE, y, median (p>5-p7s) 5.7 (2.8-11.5) 2.6(1.1-8.7) 0.0012 5(2.4-9.4) 3.9 (1.2-10) 0.592
Sex, n (%)
Male 46 (51.7) 54 (54.0) 0.858 17 (50) 83 (53.5) 0.749
Female 43 (48.3) 46 (46.0) 17 (50) 72 (46.5)
Race, n (%)
White 58 (65.2) 55 (55) 0.135 25 (73.5) 88 (56.8) 0.072
African American 14 (15.7) 30 (30) 2(5.9) 42 (27.1)
Asian 2(2.2) 4 (4) 0(0) 6(3.9)
Hawaiian/Pacific 1(11) 0(0) 0(0) 1(0.6)
Arabic 5 (5.6) 1 (1) 3(8.8) 3(1.9)
Unknown/not reported 9(10.1) 10 (10) 4(11.8) 15 (9.7)
Ethnicity, n (%)
Hispanic or Latino 13 (14.6) 20 (20) 0.182 4(11.8) 29 (18.7) 0.721
Non-Hispanic or Latino 70 (78.7) 68 (68) 27 (79.4) 111 (71.6)
Unknown/not reported 6(6.7) 12 (12) 3(8.8) 15 (9.7)
Medical history, n (%)
DD/ID 71 (79.8) 25 (25) <0.0005% 28 (82.4) 68 (43.9) <0.0005%
Cerebral palsy 16 (18.0) 3(3) 0.0032 3(8.8) 16 (10.3) >0.99
SE with fever 4(4.5) 16 (16) 0.031° 7 (20.6) 13(8.4) 0.142
No neurologic history 0(0) 67 (67) <0.0005% 0(0) 67 (43.2) <0.0005%
Onset of the episode, n (%)
Out-of-the hospital 56 (62.9) 61 (61) 0.881 19 (55.9) 98 (63.2) 0.598
In-hospital 33(37.1) 39 (39) 15 (44.1) 57 (36.8)
Type of SE, n (%)
Continuous 28 (31.5) 34 (34) 0.858 14 (41.2) 48(31) 0.592
Intermittent 61 (68.5) 66 (66) 20 (58.8) 107 (69)

Abbreviations: DD = developmental delay; ID = intellectual disability; n = number of nonmissing observations; pos-p7s = 25th-75th percentile; SE =
status epilepticus.

p Values are for Wilcoxon rank-sum test for continuous outcomes and for Fisher exact test for dichotomous outcomes.

2 Statistically significant.
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to be intubated (59/89 [66.3%)] vs 83/100 [83%],
» = 0.026), had a longer duration of SE (174 [88-
360] vs 120 [46-245] minutes, p < 0.0005), and
had a shorter ICU stay (3.9 [2-9.7] vs 5 [2-17]
days, p < 0.0005). At hospital discharge, patients
with a diagnosis of epilepsy were more likely to
return to baseline (67/89 [75%] vs 65/100 [65%],
2 = 0.027) and had lower mortality (0/89 [0%] vs
7/100 [7%], p = 0.015). The tendency towards
a less timely treatment of SE in patients with
a diagnosis of epilepsy was mainly driven by the
episodes with an out-of-hospital onset (table 2,
figure 1B), while management of SE with in-
hospital onset was similar in patients with and
without a diagnosis of epilepsy (table 3, figure 1C).
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Comparison of patients with and without a history of SE.
Patients with a history of SE received their first BZD
carlier (8 [3.5-22.3] vs 20 [5-60] minutes, p =
0.0073), although the time to first non-BZD AED was
similar in patients with and without a history of SE (76.5
[45.3-124] vs 65 [32.5-156] minutes, p = 0.749).
Patients with and without a history of SE were as likely
to receive continuous infusions (18/34 [52.9%)] vs 74/
155 [47.7%)], p = 0.749), had a similar time to the first
continuous infusion (182 [148.8-792] vs 180 [114—
626] minutes, p = 0.592) (figure 2A), and were as likely
to be intubated (28/34 [82.4%)] vs 114/155 [73.5%],
2 = 0.592). Patients with a history of SE had a longer
duration of SE (150 [83.3-285] vs 124.5 [57.5-
360] minutes, p < 0.0005) and a shorter ICU stay



Figure 1

A

Cumulative probability curves representing time to receive medications for status epilepticus (SE) comparing patients with and
without epilepsy
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The left column represents the time to receive the first benzodiazepine (BZD), the middle column the time to receive the first non-BZD antiepileptic drug
(AED), and the right column the time to receive the first continuous infusion (Cl). (A) Whole population. (B) Onset of SE out of the hospital. (C) Onset of
SE in the hospital. X-axis arbitrarily truncated at 150 minutes (time to first BZD), at 200 minutes (time to first non-BZD AED), and at 800 minutes (time
to first Cl) for clarity (outliers not shown in the figure, but evaluated for its calculation).

(5 [3-11.3] vs 4.3 [2-12] days, p < 0.0005). At hospital
discharge, return to baseline function was similar
between patients with and without a history of SE
(26/34 [76.5%] vs 106/155 [68.4%], p = 0.142). All
deaths occurred in patients with no history of SE, but the
difference was not statistically significant (0/34 [0%)] vs
71155 [4.5%], p = 0.355). The more timely adminis-
tration of the first BZD in patients with a history of SE
was mainly driven by the episodes with an out-of-
hospital onset (table 2, figure 2B), while management
of SE with in-hospital onset was similar in patients with

and without a history of SE (table 3, figure 2C).

DISCUSSION Our data demonstrate that, among
children with rSE, those with a diagnosis of epilepsy

do not receive more timely treatment than those
without. In contrast, those with a history of SE (not
only of seizures) receive a more timely administration
of abortive medication than children without a history
of SE. In our series, differences were mainly driven by
tSE episodes with an out-of-hospital onset. Despite
less timely management, patients with a diagnosis of
epilepsy spend less time in the ICU and are more
likely to return to baseline and have lower mortality
at hospital discharge.

Current literature recommends rapid administra-
tion of AED:s for seizures lasting more than 5 minutes
and a rapid escalation between different classes of
AEDs if needed.?"*%**" Animal models of SE have
shown that prolonged seizures cause brain damage
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[ Table 2

Time to EMS, min (n = 49)

Time from onset to hospital arrival, min (n = 92)
AED before hospital arrival (n = 92)
Time to first BZD, min (n = 117)

Time to first non-BZD AED, min (n = 117)

Cl(nh=117)

Time to first Cl, min (n = 52)

Intubation (n = 117)

Duration of ICU stay, d (h = 113)

Main clinical features of patients with an out-of-hospital status epilepticus (SE) onset ]
Epilepsy vs no epilepsy SE vs no SE
Prior epilepsy No prior epilepsy No prior SE
(n = 56) (n = 61) p Value Prior SE (n = 19) (n = 98) p Value
22 (15-44) 11 (5.8-20) <0.0005* 23.5(15-41) 15 (10-20) 0.159
69 (45-121) 31 (20-43) <0.0005* 74.5(40.5-172.5) 40 (30-79) 0.176
28/49 (57.1) 22/43 (51.2) 0.76 14/16 (87.5) 36/76 (47.4) 0.0142
29 (5-90) 20 (14-45) 0.95 5(0.5-17.5) 30 (14-89.5) <0.0005
127.5 (69.8-302) 63 (35-130) <0.0005* 114 (60-213.5) 96.5 (45-175.8) 0.511
22/56 (39.3) 36/61 (59) 0.076 12/19 (63.2) 46/98 (46.9) 0.302
520 (170-1098) 148 (100-667.5) 0.101 239.5(146.2-996) 175 (106-888) 0.532
40/56 (71.4) 50/61 (82) 0.25 17/19 (89.5) 73/98 (74.5) 0.302
3(1.9-7.2) 4.2 (2-12) <0.0005° 3.5(2-5.5) 3.8 (2-10.3) <0.0005°

Abbreviations: AED = antiepileptic drug; BZD = benzodiazepine; Cl = continuous infusions; EMS = emergency medical services; ICU = intensive care unit;
n = number of nonmissing observations; pos-p7s = 25th-75th percentile.
p Values are for Wilcoxon rank-sum test for continuous outcomes and for Fisher exact test for dichotomous outcomes. Continuous variables are presented

as median (p25-p7s) and dichotomous variables are presented as proportion and percentage.

2 Statistically significant.

independent from the underlying etiology® and clin-
ical studies have shown that prolonged seizures are
associated with worse outcomes.'#33-” Marked delays
to AED administration are well-documented. In a retro-
spective study of 889 patients (625 adults and 264 chil-
dren) with SE, approximately 60% of the patents
received their first AED after 30 minutes and approxi-
mately 25% after 60 minutes."” In a series of 542 pa-
tients with convulsive seizures of at least 10 minutes
duration, the median (pys—p7s) time from hospital
arrival to administration of a non-BZD AED was 24
(15-36) minutes.'® The study with the initial 81 patients
in the pSERG consortium showed that the time elapsed
since SE onset to administration of the first, second, and
third AEDs were 28 (6—67) minutes, 40 (20—85) mi-
nutes, and 59 (30-120) minutes, respectively.'® Differ-
ent endpoints and methodologies complicate direct

comparisons, but together, these data suggest that the
timeliness of SE treatment needs improvement.

While treatment delays in SE are well documented,
there are no data on what causes these delays. The pres-
ent study aimed to understand whether a diagnosis of
epilepsy or a history of SE modifies treatment timeli-
ness. One might surmise that the families and the
health care environment of patients with a diagnosis
of epilepsy would be familiar with SE management
and, therefore, would give more timely treatment.
Contrary to our expectations, we found that patients
with a diagnosis of epilepsy were assisted by EMS later,
arrived to the hospital later, and received the first non-
BZD AED later than patients with no diagnosis of epi-
lepsy. Specifically, it took approximately twice as much
time to receive that management in patients with
a diagnosis of epilepsy. These results may reflect that

[ Table 3

Time to first BZD, min (n = 72)

Time to first non-BZD AED, min (n = 72)

Cl(n=72)

Time to first Cl, min (n = 33)

Intubation (n = 72)

Duration of ICU stay, d (h = 71)

Main clinical features of patients with in-hospital status epilepticus (SE) onset ]
Epilepsy vs no epilepsy SE vs no SE
Prior epilepsy No prior epilepsy Prior SE No prior SE
(n = 33) (n =39) p Value (n = 15) (n=57) p Value
9 (5-29) 7 (4-24.5) 0.74 10 (6-32.5) 7 (4-25) 0.966
40 (28-91) 34 (20-70) 0.74 46 (28-92) 38 (21-70) 0.966
13/33 (39.4) 21/39 (53.8) 0.49 6/15 (40) 28/57 (49.1) 0.966
170 (120-360) 241.5 (120-550) 0.74 178.5 (161.2-318) 210 (117-517.5) 0.966
19/33 (57.6) 33/39 (84.6) 0.0503 11/15 (73.3) 41/57 (71.9) >0.99
7.5 (3-14.4) 7 (3-24) <0.0005° 9.1 (5-15.7) 6.6 (2.9-19.3) <0.0005°

Abbreviations: AED = antiepileptic drug; BZD = benzodiazepine; Cl = continuous infusions; ICU = intensive care unit; pos-p7s = 25th-75th percentile.
p Values are for Wilcoxon rank-sum test for continuous outcomes and for Fisher exact test for dichotomous outcomes. Continuous variables are presented

as median (p25-p7s) and dichotomous variables are presented as proportion and percentage.

2 Statistically significant.
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Figure 2

A

Cumulative probability curves representing time to receive medications for status epilepticus (SE) comparing patients with and
without a history of SE
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The left column represents the time to receive the first benzodiazepine (BZD), the middle column the time to receive the first non-BZD antiepileptic drug
(AED), and the right column the time to receive the first continuous infusion (Cl). (A) Whole population. (B) Onset of SE out of the hospital. (C) Onset of
SE in the hospital. X-axis arbitrarily truncated at 150 minutes (time to first BZD), at 200 minutes (time to first non-BZD AED), and at 800 minutes (time
to first Cl) for clarity (outliers not shown in the figure, but evaluated for its calculation).

families and health care providers of patients with epi-
lepsy are less disturbed by seizures, have difficulty rec-
ognizing SE, and only activate the EMS or present to
the hospital when seizures are far more prolonged than
usual. In contrast, when a child without a diagnosis of
epilepsy has a seizure, the families and health care pro-
viders might provide more timely treatment. Patients
with a history of SE received their first BZD almost
3 times as quickly (8 vs 20 minutes) than patients with-
out a history of SE. This difference was largely driven
by patients with out-of-hospital SE onset, who received
their first BZD 6 times faster (5 vs 30 minutes) when
they had a history of SE. These results suggest that it is
the experience of a prior episode of SE and not the his-
tory of epilepsy that drives more timely treatment of

such patients. To further support this point, patients
with a diagnosis of epilepsy were less likely to receive
at least one continuous infusion (39% vs 57%), were
less likely to be intubated (66% vs 83%), and had
alonger duration of SE (174 vs 120 minutes). These
findings suggest that delays in treatment are not
attributable to lack of access to treatment but to
an insufficiently timely treatment of a prolonged
seizure in the already epileptic patient. Education
about SE as a life-threatening emergency might help
improve times to treatment. In particular, our results
suggest that a more detailed discussion with patients
on when to intervene with rescue medication and
individualized seizure action plans may improve
times to treatment.
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Although we cannot necessarily infer causality, the
literature supports that longer delays to treatment are
associated with longer SE duration. In a series of 45
episodes of generalized convulsive SE in children,
the duration of SE was shorter (32 vs 60 minutes)
in the 19 episodes treated with out-of-hospital diaze-
pam than in the 26 episodes without prehospital
treatment.”® A study of 182 children with convulsive
SE evaluated the effect of delays: for each minute
from seizure onset to arrival at the emergency room,
there was a 5% cumulative increase in the risk of SE
lasting more than 60 minutes.** In a previous pSERG
study, the longer the delays to the first, second, and
third AED, the longer the duration of SE."

Despite having more prolonged SE episodes, pa-
tients with a diagnosis of epilepsy were more likely
to return to baseline function at hospital discharge
and to have lower in-hospital mortality. The reasons
for better short-term outcomes in patients with a prior
diagnosis of epilepsy are unknown. Some had argued
that, as there is less risk for poor outcome in patients
with prior epilepsy, prompt treatment is not as crucial
as in patients with no prior epilepsy.*® A more reason-
able interpretation is that among patients who present
with rSE with no prior epilepsy, there are a higher
proportion of acute etiologies with a worse prognosis.
Also, the baseline functional condition of patients
with a diagnosis of epilepsy is likely worse (and easier
to return to) than for patients with a normal functional
baseline, as reflected in the higher rate of intellectual
disability and cerebral palsy in patients with a diagnosis
of epilepsy. Our results are concordant with prior lit-
erature that suggests that mortality in SE depends
largely on the underlying etiology and is higher in
children without prior epilepsy, who are more likely
to have an acute symptomatic etiology.®*>4°

Our study describes management and outcome in
189 cases of pediatric rSE, which to our knowledge pla-
ces this series among the largest in the current litera-
ture."** Our population is not necessarily representative
of all children with epilepsy or with SE, as our cohort
received care for rSE in tertiary care reference centers. In
order to gather a large enough population of children
with tSE, our study enrolled patients from reference
hospitals with greater volume. Episodes of SE that occur
in the community and never reach large tertiary care
hospitals could not be studied with this approach. How-
ever, to evaluate all stages of SE management and com-
pare large populations, a multicenter study in reference
centers is necessary. Further, this study focuses on con-
vulsive rSE and did not consider nonconvulsive SE.
Times were assessed based on family and EMS informa-
tion for out-of-hospital onset and from provider infor-
mation and hospital records once in the hospital. We
cross-referenced information on times with families,
EMS, nurses, and medication administration records
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when available to reduce potential information and recall
bias.

We accounted for multiple comparisons using
false discovery rate adjustment. Our preplanned data
analysis showed a consistent tendency, frequently
reaching statistical significance, towards less aggres-
sive treatment of SE in patients with a diagnosis of
epilepsy. Where the SE started—in or out of the
hospital—is a potentially important effect modifier
if unevenly distributed between patients with and
without epilepsy. Our large sample size allowed
a stratification of results by location of SE onset.

Children who experience rSE and have a diagnosis
of epilepsy are treated less timely than children with-
out a diagnosis of epilepsy. Our data show that chil-
dren with a history of SE are treated more aggressively
than children with no history of SE. We do not have
data on what causes less timely treatment in patients
with a diagnosis of epilepsy. We can only hypothesize
that in patients with no prior diagnosis of epilepsy,
the protocol for SE is implemented as soon as possi-
ble. In contrast, in patients with a diagnosis of epi-
lepsy the treatment is likely based on prior therapies
or the neurologist’s opinion. Despite this lack of
knowledge, our results clearly identify specific steps
in SE management (e.g., arrival to the hospital, time
to initiation of non-BZD AEDs) and specific popu-
lations (e.g., patients with a diagnosis of epilepsy) in
which to focus education and policies for timely treat-
ment of prolonged seizures.

Odur study establishes that children with rSE do not
receive more timely treatment if they have a diagnosis
of epilepsy and it is the history of SE, not seizures, that
is associated with a more timely administration of abor-
tive medication. These differences are mainly driven by
SE episodes with an out-of-hospital onset.
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