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Abstract

Current society guidance (NCS, ACNS, AHA and allied consensus statements) converges on the
following evidence-based principles: (a) electroencephalography (EEG) is essential for suspected
ongoing SE and for many critically ill patients with depressed or fluctuating consciousness; (b) time
to EEG matters, earlier monitoring increases the probability of detecting electrographic seizures that
would otherwise be missed and guides safer, more precise treatment, (c) monitoring duration should be
individualized but typically extends >24 hours after electrographic seizure control; and (d) addressing
implementation barriers (technologist availability, device footprint, remote interpretation, and staff
training) is necessary to translate guideline recommendations into routine clinical practice. BrainView
NeuroTrace's innovative technology platform uniquely combines high-fidelity EEG acquisition, Al-
assisted detection, rapid deployment, and cloud-enabled remote monitoring to fill current gaps in access,
scalability, and workflow efficiency. This comprehensive approach empowers clinicians to deliver
timely, guideline-concordant care across a spectrum of settings, from rural and community hospitals to
ambulatory and post—cardiac arrest care. As such, there is an opportunity to profoundly improve patient
outcomes, and concomitantly contain costs. Urgent adoption of advanced EEG systems like BrainView
NeuroTrace represents a critical step toward transforming SE management and expanding the reach of

neurodiagnostic services beyond single-point competitors.

Introduction

Status epilepticus (SE) is a time sensitive
neurologic emergency in which ongoing seizure
activity, either convulsive or nonconvulsive,
can rapidly produce neuronal injury, secondary
brain dysfunction, and substantial short and
long term morbidity and mortality [1,2]. In a
recent nationwide cohort study of new onset
SE, 30 day mortality was 8.5% overall and 1
year mortality exceeded 25%, with older age,
acute symptomatic etiology, and refractory
seizures predicting worse outcomes [3].

Seizure activity can continue despite
an apparent clinical response to therapy
[4]. Clinical cessation does not always
equal electrographic  cessation.  Thus,
electroencephalographic ~ confirmation s
essential to safely guide escalation, de
escalation, and prognostication. Consensus and
guideline documents from neurocritical care
and clinical neurophysiology societies therefore
prioritize  early  electroencephalographic
monitoring for patients with suspected or
treated SE to detect ongoing electrographic
seizures, rhythmic/periodic patterns on the
ictal-interictal continuum, and to quantify
seizure burden [5-7].

Nonconvulsive seizures and nonconvulsive
SE are common in critically ill and post ictal

patients and are often clinically occult [1,8].
Continuous electroencephalography (cEEG)
studies in heterogeneous hospitalized cohorts
have detected electrographic seizures in a
substantial minority (commonly 10-30% in
modern series), the majority of which have
no overt clinical correlate and therefore are
missed by bedside observation or routine
short EEG recordings [9,10]. Investigations
have also demonstrated that the probability of
detecting seizures is heavily time dependent: a
large proportion of first electrographic events
occur early, yet a nontrivial fraction require
many hours of monitoring to appear, hence
recommendations for prolonged monitoring in
appropriate patients [11,12].

Reflecting  these  data,  professional
guidance now specifies rapid initiation and
adequate duration of EEG monitoring for
patients at risk of ongoing seizures [1,7]. The
Neurocritical Care Society (NCS) and allied
bodies recommend early use of cEEG when
ongoing SE or nonconvulsive seizures are
suspected and advocate for initiation as early
as possible [7]. In the ideal situation, cEEG
would occur within the first hour when clinical
circumstances permit, as to inform immediate
management decisions. The capacity to
make real-time management decision would
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facilitate guidance of escalation to anesthetic agents, second line
antiseizure medications, or avoidance of unnecessary escalation
when electrographic activity has ceased [13]. Contemporary
reviews emphasize initiating cEEG promptly and continuing
monitoring for at least 24 hours (and longer when clinical or
EEG features indicate elevated risk), because recording for
~24-48 hours captures the majority of nonconvulsive seizure
activity in referred populations [7,14].

Despite the guideline imperative, real world implementation
has not been consistent. Large trials and pragmatic registries
show frequent delays from presentation to EEG initiation
(median times often measured in hours, not minutes) and
limited early EEG utilization even within trial cohorts [15].
In a secondary analysis of the Established Status Epilepticus
Treatment Trial (ESETT) trial, only 58% of subjects had an
EEG within 24 hours and the median time to EEG was ~5 hours;
electrographic seizures were present in ~14% of those who
received EEG and 38% of detected seizures lacked a clinical
correlate [16]. Contemporary real world data underscore a
critical diagnostic gap indicating that many patients who appear
clinically improved after treatment may nevertheless harbor
electrographic seizures that remain untreated unless timely EEG
detection occurs.

The clinical, safety, and resource implications are clear. Early,
accessible, and sustained EEG monitoring can (1) identify
ongoing electrographic SE requiring immediate therapy, (2)
prevent unnecessary exposure to high risk anesthetic therapy
when electrographic evidence of seizure cessation is present,
(3) quantify seizure burden that correlates with outcome and
may guide prognosis, and (4) enable serial assessment during
weaning of sedation or antiseizure regimens [7,9,17,18]. To
realize these benefits broadly requires operational changes—
faster time to EEG (technologist and device availability), point
of care solutions that enable immediate screening, and scalable
interpretation pipelines (remote reading, automated detection
algorithms, or triage workflows) [272¢] This manuscript
integrates evidence and guideline consensus as a call to actions
for routine prioritization of prompt EEG enabled care for patients
at risk of SE. We synthesize guideline recommendations and
contemporary outcome data, describe the diagnostic window
and yield of EEG strategies, and outline practical approaches
(clinical pathways, point of care technologies, and workflow
models) to reduce time to EEG and improve detection of
electrographic seizures ultimately aiming to improve treatment
precision and patient outcomes.

An Overview of the Guidelines

As per the practice guidelines, SE is defined in current
clinical practice statements as a seizure state that requires
urgent treatment because of the high risk of neuronal injury
and poor outcome [19]. Operationally, generalized convulsive
SE is commonly considered present after ~5 minutes of
continuous clinical seizure activity (and other context-specific
timepoints are used for nonconvulsive presentations) [20].
Early recognition and confirmation of ongoing electrographic
seizure activity are critical because clinical cessation of motor
phenomena does not reliably indicate electrographic seizure
cessation. Therefore, EEG confirmation is fundamental to safe
escalation, de-escalation, and prognostication in SE [21].

The NCS SE guideline explicitly frames cEEG as a core
diagnostic and monitoring modality in SE management
[1,19,20]. The NCS guideline issues a strong recommendation
(albeit acknowledging limited direct trial evidence) that cEEG
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should be initiated when ongoing seizures or electrographic
SE are suspected, and that monitoring should continue long
enough to capture and confirm seizure control (commonly >24
hours after electrographic cessation in many scenarios) [7,22].
This recommendation arises from consistent observational data
showing that a substantial portion of clinically occult seizures
are electrographic only and that the likelihood of first detection
falls over time but is still nontrivial beyond the first day [23].

Complementary specialty guidance (notably AHA guidance
for post-cardiac arrest care and associated resuscitation
consensus documents) emphasizes early EEG monitoring
in comatose post-ROSC patients because EEG both detects
nonconvulsive seizures and contributes essential data for
neuroprognostication and therapeutic decision-making after
cardiac arrest [24]. Post-cardiac-arrest guidance therefore
supports prompt EEG (or at least early serial EEG and
prolonged monitoring when consciousness remains impaired),
integrated into the standardized post-ROSC care pathway and
neuroprognostication timelines [25].

The American Clinical Neurophysiology Society (ACNS)
consensus and standardized critical-care EEG statements
provide operational detail that complements NCS and AHA
positions: ACNS specifies patient groups for whom cEEG is
indicated (e.g., unexplained altered mental status, suspected
nonconvulsive seizures, subarachnoid hemorrhage, therapeutic
coma) and provides technical/operational recommendations on
timing, duration (often >24 hours when seizures are suspected
or while intravenous anesthetic agents are in use), frequency of
review, and the role of video and quantitative EEG trends [22].
ACNS also codified standardized critical-care EEG terminology
and definitions that underpin consistent interpretation and
facilitate both clinical decision-making and multicenter research
[26]. These guideline positions are grounded in multiple
consistent empirical findings: (a) cEEG detects electrographic
seizures in a meaningful minority of critically ill patients (classic
large series reported seizure detection in ~15-20% of monitored
patients, with most events -electrographic/nonconvulsive),
(b) many electrographic events have no clinical correlate and
therefore are missed without EEG, and (c) the probability of
first detection is time-dependent (many first events occur
early, but a nontrivial fraction occurs after 24h in certain
populations) [4,5,7,27]. Thus, the consensus across societies is
to prioritize very early EEG access for patients at risk and to
sustain monitoring long enough to capture delayed events when
clinically indicated [7,21,28]. The collective interdisciplinary
practical monitoring targets that emerge from the guidance and
supporting literature are: (1) initiate EEG as soon as possible
when ongoing seizure is suspected (NCS: within 1 hour when
feasible); (2) use continuous recording with video/QEEG
capability for ICU and high-risk settings; (3) interpret and
review cEEG frequently (ideally multiple times per day and by
qualified neurophysiology personnel or through validated tele-
interpretation workflows); and (4) continue monitoring at least
24 hours after electrographic seizure cessation or after cessation
of continuous anesthetic antiseizure therapy, with extension
to 48+ hours in higher-risk contexts (e.g., comatose patients,
severe brain injury).

Beyond ACNS, the Neurocritical Care Society’s SE guideline
operationalizes “urgent EEG” for any patient with suspected
NCSE or persistent impaired consciousness after convulsions,
listing continuous EEG as part of the immediate diagnostic
work-up “as soon as possible,” in parallel with treatment.
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AHA resuscitation guidance (ECC 2020) aligns on early
neuro-diagnostics, recommending EEG monitoring to detect
and treat post—cardiac arrest seizures in comatose patients and
supporting continuous EEG when available to guide therapy and
prognostication within comprehensive postarrest care pathways
[29]. The Joint Commission’s R3 Report [30] on hospital
resuscitation standards likewise requires hospitals to maintain
end-to-end resuscitation systems of care, including coordinated
post-arrest care bundles with structured neurologic assessment/
prognostication protocols, creating an implementation scaffold
in which EEG monitoring fits as a standard element.

AHA/ASA stroke statements extend EEG use beyond SE
[31]: in the post-hyperacute and ICU phases of ischemic
stroke care, nursing and ICU management updates emphasize
systematic detection and management of neurological
complications, including seizures, within standardized order
sets and monitoring protocols; and in aneurysmal subarachnoid
hemorrhage (aSAH), guidelines explicitly endorse cEEG (with
video/QEEG where available) to detect nonconvulsive seizures
and to support early recognition of delayed cerebral ischemia in
high-risk or poor-exam patients. These AHA/ASA statements
also note that seizure risk and first-detection timing vary by
pathology, justifying prolonged monitoring in higher-risk
cohorts.

Finally, ACNS’s standardized critical-care EEG terminology
(2021) [22] remains the field’s reference lexicon for ICU
EEG reporting (background organization, rhythmic/periodic
patterns, seizure/SE definitions, and pattern modifiers),
enabling consistent interpretation, multi-reader reliability, and
multicenter research harmonization—practical prerequisites for
scalable quality programs and tele-EEG.

Collectively, practical, cross-guideline monitoring targets
[4,19,22,24,30] include:

e Trigger fast: start EEG urgently when ongoing seizure
is suspected or mental status is unexplained—initiate in
parallel with stabilization and imaging/labs; do not wait
for recurrent clinical events.

*  Use cEEG with video/QEEG for ICU and other high-risk
settings (post-convulsive SE, aSAH, large ICH/AIS with
depressed exam, post-arrest coma, therapeutic coma).

*+ Review often by qualified readers (multiple times
per day or via validated tele-interpretation) and act on
standardized ACNS terminology to drive protocolized
responses.

*  Monitor long enough: continue >24 h after last
electrographic seizure or after weaning continuous
anesthetic therapy; extend to 48 h+ in higher-risk
contexts (e.g., comatose/post-arrest, severe brain injury,
poor-exam aSAH) given time-dependent first-detection
curves.

Clinical Rationale & Evidence Base

Prevalence of Nonconvulsive Seizures in ICU Patients

Nonconvulsive seizures (NCS) are significantly under-
recognized in critically ill patients and are almost impossible
to detect without EEG [32]. Meta-analyses and cohort studies
estimate that 8—48% of comatose or obtunded ICU patients
experience NCS, depending on the population studied and
monitoring modality. Routine short EEG (<30 minutes) often
fails to capture these events: detection rates are 2.5 to 3 times
lower with brief EEG compared to cEEG [22,33]. In a large
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case series of 570 ICU patients, cEEG revealed electrographic
seizures in 19%, with 92% of these being purely nonconvulsive.
In this cohort, 88% of seizures were detected within the first 24
hours, but a noteworthy 7% occurred after 48 hours, underscoring
the critical need for early and sustained monitoring [9].

Mechanistic and Clinical Benefits of Early EEG Detection

Early identification of NCS or nonconvulsive status epilepticus
(NCSE) via cEEG equips clinicians to tailor antiseizure therapy
precisely, potentially mitigating secondary neuronal injury and
improving outcomes [34,35]. In post—cardiac arrest populations,
continuous EEG monitoring has robust prognostic value and can
inform timely therapeutic decisions by detecting ictal—interictal
continuum patterns that correlate with outcomes [27].

Real-World Barriers to Timely EEG Implementation

Despite clear diagnostic benefits, real-world implementation
of cEEG encounters major obstacles. Conventional EEG systems
demand trained technologists for setup, often face delays due to
lack of onsite staffing, and rely on extensive infrastructure [36].
Delays extending to hours or even days are common, especially
during off-hours or in resource-limited centers. Cap-based
systems and rapid-deployment technologies show promise for
mitigating setup delays, but adoption remains limited and often
accompanied by concerns about data quality and interpretation
fidelity [36].

Advanced EEG Technology and Clinical Workflow
Enablement for SE Management

BrainView NeuroTrace offers a sophisticated EEG platform
featuring high-channel, high-rate acquisition with optional
synchronized high-definition video, available in 10-, 21- and
64-channel configurations and sampling rates up to 4,000 Hz,
supporting detailed seizure detection and event adjudication in
both critical care and ambulatory settings [37]. Real-time cloud
telemetry enables live EEG streaming, multi-patient dashboard
review, and clinician annotation from standard web browsers,
facilitating continuous patient oversight without reliance
on local workstations or proximity to neurodiagnostic labs
[37]. The platform integrates FDA-cleared, deep-learning Al
algorithms for seizure detection and artifact reduction, validated
across multiple clinical studies, thereby enhancing detection
sensitivity and timely clinical response [37]. Additionally,
front-panel impedance indicators provide immediate feedback
on electrode contact quality, streamlining setup and reducing
time-to-monitoring crucial in emergent care scenarios [37].

Designed for deployment across diverse care environments,
NeuroTrace supports epilepsy monitoring units, adult and
pediatric intensive care units, hospital wards, and in-home
ambulatory video EEG (VEEG), effectively expanding
access beyond specialized tertiary centers [37]. The system’s
remote neuro-telemetry capabilities permit continuous EEG
data routing to off-site technologists and clinicians, enabling
24/7 surveillance and real-time alerts, thereby addressing
workforce limitations and ensuring uninterrupted monitoring
during critical periods [37]. This flexibility is complemented
by a robust security posture, incorporating AES encryption,
access control mechanisms, audit logs, and compliance with
HIPAA and HITRUST standards, safeguarding protected health
information across distributed sites [37].

NeuroTrace’s rapid setup and cloud-based review align
with guideline imperatives from the ACNS, NCS, and AHA
advocating for continuous EEG initiation within one hour for
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suspected SE and post-cardiac arrest neurological assessment
[9,22,38]. Multi-patient dashboards and remote staffing models
facilitate scalable EEG coverage expansion without proportional
increases in onsite infrastructure, a key consideration in modern
health system management [37]. This scalability ensures timely
initiation and sustained EEG monitoring, critical to detecting
nonconvulsive seizures that occur in 10-60% of critically ill
patients and are often missed by routine short-duration EEG
recordings [4,39].

In the context of SE, the importance of rapid recognition
and continuous monitoring cannot be overstated. Prolonged or
recurrent seizures cause significant neuronal injury, morbidity,
and mortality, making timely EEG detection imperative to
guide antiseizure therapy and mitigate secondary brain damage
[22,40]. NeuroTrace’s integrated features, including high-
density EEG acquisition with synchronized video, real-time
Al-assisted event detection, and remote access, facilitate early
seizure identification and therapeutic adjustment in emergency
and ICU environments, even when immediate neurodiagnostic
expertise is unavailable. Continuous, cloud-based monitoring
with multi-user access supports detection of refractory or
late-onset seizures, addressing challenges in the management
of evolving SE cases [9,38]. By adhering to evidence-based
guidelines for early and ongoing EEG monitoring, BrainView
NeuroTrace enables health systems to meet current standards for
SE care and post—cardiac arrest management while improving
operational efficiency [9,22].

Discussion

Timely initiation and continuous EEG monitoring remain
central to guideline-concordant SE care, with the NCS and related
bodies recommending EEG within one hour of suspected onset.
Meeting this target is particularly challenging in non-tertiary and
resource-limited environments where neurodiagnostic expertise
and infrastructure are scarce. Advanced rapid-deployment EEG
platforms, featuring wireless connectivity, real-time impedance
monitoring, and intuitive interfaces, allow initiation by trained
nursing or ancillary staff, reducing delays in setup. Cloud-
enabled remote neuro-telemetry supports continuous data
transmission from rural or community hospitals to centralized
neurophysiology teams, facilitating expert interpretation
without requiring on-site technologists or neurologists.

The scalability of such systems enables extension into home-
based monitoring for patients at ongoing risk following hospital
discharge, potentially reducing readmissions and optimizing
longitudinal seizure management. By accelerating detection
of electrographic seizures, continuous EEG can shorten the
duration of uncontrolled SE, lower intensive care length of stay,
and mitigate downstream costs associated with neurological
injury. Further efficiencies arise from multi-patient dashboards,
Al-assisted detection, and workflow integration, which
collectively reduce clinician workload, minimize alert fatigue,
and lower overall operational costs. Adoption pathways may be
strengthened by embedding these capabilities into institutional
EEG protocols, seizure response teams, and tele-neurology
services, with clear alignment to value-based care models.

Rapid-access, scalable EEG systems that combine high-
fidelity acquisition, Al-assisted analysis, and cloud-based remote
review directly address persistent gaps in SE management. Their
deployment across diverse care environments, from high acuity
neurocritical care to rural hospitals and ambulatory follow-
up, offers a practical route to meeting guideline timelines,
improving outcomes, and optimizing resource use. Broad
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integration of such platforms into clinical workflows represents
a necessary step toward modernizing SE care and expanding
access to neurodiagnostic services.
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