
Neuro Event Labs (NEL) is a global health technology
company. Its product, Nelli®, provides a digital home
monitoring service for seizure detection combining
artificial intelligence and human expertise.

Nelli® is a non-EEG, physiological, signal-based seizure
detection, and quantification system. Nelli® is a
prescription-only device that is indicated for use as an
adjunct to seizure monitoring of adults and children in a
home or healthcare facility during periods of rest.

This study aims to evaluate the clinical and economic benefits
of the Nelli® home seizure monitoring service across the NHS
patient pathway as an aid to faster and more accurate
diagnosis, management, and treatment (Figure 3). If
successful, the system could ease pressure on long-term
video EEG services at tertiary epilepsy centres.

36 people will be recruited in 2022, in whom differentiation of
the aetiology of the events has proved difficult, assessment
will cover:

1. Clinical effectiveness and safety 
2. Health economic model to include a barriers to 

implementation study with key stakeholders, budget 
impact model, and best NHS adoption strategy. 

3. Environmental sustainability assessment report, 
contribution to the NHS net-zero ambition by 2040.

Patient and public involvement will be conducted by Epilepsy
Action (a member of the Association of Research Charities)
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Paroxysmal events arising from sleep or when the patient
is at rest can be difficult to characterise and quantify, with
epilepsy, psychogenic non-epileptic seizures (PNES) and
parasomnias being common differentials. Figure 1
illustrates the typical diagnostic pathway for a patient with
suspected seizures.

Diagnostic uncertainty is problematic for the NHS as it
results in inefficient and unnecessary use of health
resources. There are 69,000 people living with
unnecessary seizures and 74,000 people taking drugs that
they don’t need.
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Vignette 1 (actual Nelli® recordings available to view at the

Neuro Event Labs stand).

A 24 year old gentleman with mild intellectual disability was
having very frequent seizures from sleep. He had a definite
diagnosis of epilepsy secondary to hypothalamic
harmatoma. The family were reporting at least six different
types of episodeswhich raised the possibility of coexisting
psychogenic nonepileptic seizures (PNES). In turn, this made
evaluation of medication changes extremely difficult. He
had been referred for vagal nerve stimulation (VNS) but was
on a lengthy waiting list for confirmatory telemetry at the
tertiary centre. Nelli® monitoring was undertaken for two
weeks, capturing almost 100 seizures of two different types.
One was a focal impaired awareness seizure with gelastic
component. The other seizure type involved tonic posturing
followed by automatisms. There was no evidence of NEAD.

The monitoring has resulted in a new strategy for antiseizure
medication (ASM), revision of his emergency medication
protocol and progression on the VNS pathway. Formal video
telemetry is no longer required. Improvements in the
understanding of his seizures, and the treatment of them,
should reduce morbidity and risk of sudden unexpected
death in epilepsy (SUDEP).

Vignette 2.

A 52 year old gentleman thought to be experiencing
generalised tonic-clonic seizures (GTCS) from sleep. Despite
gradual escalation of medication, he was still having
seizures every few weeks. He was taking three ASMs at high
doses. Four weeks of Nelli® monitoring was undertaken with
two typical episodes recorded. The system identified these
as PNES, which was confirmed by review from local
clinicians. The new diagnosis has been explained to the

patient and gradual withdrawal of ASM is underway.
Psychological treatments have been instigated.

Vignette 3.

A 20 year old gentleman with severe intellectual disability
and autism. He experiences seizures from sleep, which were
thought to be GTCS episodes. Despite trying four different
ASMs, seizures have persisted. He was referred to the
tertiary centre for consideration of VNS. However, he would
not tolerate any standard investigations making it difficult for
the tertiary centre to progress with treatment. Four weeks of
Nelli® monitoring captured one typical episode. This
confirmed their nature as GTCS and has enabled VNS to be
offered. Additional information from Nelli® suggests that the
seizures may have a focal onset (very definite right-sided
head version), which could open the possibility of resective
surgery.
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Figure 3: diagnostic pathway incorporating Nelli®
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Figure 1. Typical diagnostic pathway for 

patients presenting with possible seizures. 1 Camera at home

Nelli® is installed at the patient's home. The camera allows for 
sub-millimeter accuracy, no wearables are involved. The 
recording will last for 10 to 28 days (or longer if needed). 

2 Cloud Algorithms

Data is transferred to a protected and highly secured cloud 
environment. The captured data is run through a machine 
learning model. Supervised learning allows to improve the 
algorithms. 

3 NEL Expert Review

A team of experts reviews the results produced by the 
algorithms. This clinical team validates the findings and 
provides human interpretation of events. 

4 Interactive Report and Videos

The patient's report can be accessed on an easy to use 
dashboard. It includes a detailed overview of events. The 
video of the events can be reviewed as well. 

Figure 2. Nelli® Home monitoring system. 

Nelli Home — Objective seizure capturing at home 
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