
rates of 40–80%. However, observational studies suggest lower
proportions. We investigated the initial SE termination rate in a
large multinational observational study, and explored variables
associated with it.
Methods: Data of adults treated for SE were collected prospectively
in centers in Germany, Austria, and Switzerland, during 4.5 years.
Incident episodes of 1,049 patients were analyzed using uni- and
multivariate statistics to determine factors predicting cessation of SE
within 1 hour (for generalized convulsive SE, GCSE) and 12 hours
(for non-GCSE) of initiating treatment.
Results: The median age at SE onset was 70 years; the most frequent
etiology was remote (32%), followed by acute (31%), or a combination
of acute and remote factors (10%). Semiology was generalized
convulsive in 43%, focal motor in 28%, and non-convulsive in 29%.
Median latency between SE onset and first treatmentwas 30minutes in
GCSE and 150 minutes in non-GCSE. The first intravenous compound
was a benzodiazepine in 86% inGCSE, and 73% in non-GCSE. Bolus doses
of the first treatment step were lower than recommended by current
guidelines in 76% of the GCSE patients and 78% of the non-GCSE
patients. In 319 GCSE patients (70%), SE was ongoing 1 hour after
initiating treatment, and in 342 non-GCSE patients (58%) 12 hours after
initiating treatment. Multivariate Cox regression demonstrated that the
use of benzodiazepines as first treatment step, and a higher cumulative
dose of anticonvulsants within the first period of treatment were
associated with shorter time to cessation of SE for both groups.
Conclusions: In clinical practice, treatment guidelines were not
followed in a substantial proportion of patients. Our data suggest
that benzodiazepines should be used as first treatment step and with
a sufficient cumulative dose.
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Long term cognitive outcome in adult and adolescent FIRES and
NORSE patients

Robert Daniel Nass, Julia Taube, Christian E. Elger, Rainer Surges,
Christoph Helmstaedter
Bonn University Hospital, Bonn, Germany

Background: Febrile illness related epilepsy syndrome (FIRES) is
a rare and devastating subtype of new onset refractory status
epilepticus (NORSE). Little is known about the long term outcome
in adolescent and adult survivors. The aim of this pilot study was to
identify factors associated with the long-term outcome in important
aspects of daily life and cognition.
Methods: Retrospective chart review 2005-2019, clinical interview
during routine visits and follow-up between 3 to 5 years after onset.
Assessment of various clinical and outcome parameters: global
assessment of severity of epilepsy (GASE), modified Rankin scale
(MRS) and scores of independence for neurologic and geriatric
rehabilitation (SINGER). Results are reported as means (with lower -
upper 95% confidence intervals) or frequencies.
Results: We identified 9 patients who fulfilled the criteria of FIRES
syndrome survivors. Only two were diagnosed with FIRES at the
time, the others as autoimmune encephalitis. Mean age at onset was
27 years (range, 17-37). One patient developed non convulsive,
prolonged refractory SE (PRSE), two persistent refractory SE (PRSE)
and six persistent, super refractory SE (PSRSE). CSF pleocytosis was

reported in 8/9 cases with 63 (4-123) leukocytes/μl. All patients
received benzodiazepines and intravenous anticonvulsants prior to
anesthetics and intubation. They spent 53 days (27-79) in intensive
care. They were seen by us 21 (2-40) months after discharge from
the ICU. Outcomes varied with a favorable outcome (MRS=1) in one
case, moderate outcomes in seven cases (MRS=2-3) and
unfavorable outcome (MRS=4) in one case. One patient had a mild
epilepsy (GASE=3), three had moderate epilepsy (GASE=4) and
two more severe outcomes (GASE=5-6). Long term SINGER
assessment included 7/9 patients. Two patients reported mild, three
moderate and three only mild cognitive impairment. Problems with
interpersonal communication were reported in two cases.
Conclusions: Long term evaluation of cognitive outcome in patients
with FIRES showed that the majority of patients lost independence in
daily functioning due to persisting seizures and cognitive. As the
condition is very rare, we propose collaborative projects, to
investigate factors for a favorable / unfavorable long-term outcome
in NORSE/ FIRES survivors.
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Terminating pattern of ictal high-frequency oscillations is associated
with short-term recurrence of seizures

Yingchi Fana, Cheng-Siu Chanb,c, Syu-Jyun Pengb,d, Yue-Loong Hsina,b
aDepartment of Neurology, Chung Shan Medical University and Chung Shan
Medical University Hospital, Taichung, Taiwan
bBiomedical Electronics Translational Research Center, National Chiao Tung
University, Hsinchu, Taiwan
cDepartment of Neurosurgery, Chung Shan Medical University and Chung
Shan Medical University Hospital, Taichung, Taiwan
dInstitute of Electronics, National Chiao Tung University, Hsinchu, Taiwan

Purpose: It is not uncommon tomeet a patient who experiences short-
term seizure recurrence after long-term seizure freedom. In case of
seizure recurring within a short interval as status epilepticus (SE), that
will be life-threatening. Pathologic high-frequency oscillations (HFOs)
encompassing ripples (80–200 Hz) and fast ripples (250–500 Hz) have
been linked to ictogenesis. And the amount of interictal HFOs is now
known to associate with seizure frequency. In the animal studies,
especially a 4 aminopyridine (4 AP)-induced status epilepticius, fast
ripples in hippocampus occurred at higher rates than ripples during the
ictal and postictal periods. In this study, our objective is to address the
mutual interaction of ripple and fast ripple in the seizure offset.
Methods: Ictal electrocorticographies (ECoGs) in the seizure-onset
zone from patients with staged approach for epilepsy surgery. We only
selected ictal ECoGs from patients who had frequent seizure occurrence
with different interictal intervals for the study demand. We categorized
high frequency of seizure occurrence (inter-seizure interval less than
4 hours) as clustered seizure group and lower reoccurrence (seizure
separated by over 4 hours) as isolated seizure group. Signals derived
from subdural grid and/or depth electrodes (Ad-Tech Medical
Instrument Corporation, Racine, WI, USA) were sampled by 4 kHz
(EBNeuro S.p.A., Italy). The ECoG signals from the SOZ-channel were
first low-pass, filtered at 500 Hz and then down sampled to 2 kHz to
prevent aliasing. The distribution of ripples and fast ripples during the
ictal and postictal periods was averaged for these 2 groups. The ictal
period of the selected seizureswas normalized into 100 bins. To account
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