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Alzheimer’s disease (AD) is a neurodegenerative disease 
affecting 50 million people worldwide. There is increased 
prevalence of epilepsy in patients with AD, and the two 
diseases are thought to have a bi-directional association, 
however, the mechanism and primary mode of action of this 
association remains unknown. This study aimed to understand 
the relationship between AD and seizure susceptibility and 
to characterise the molecular signature of epileptogenesis 
in the setting of AD. Transgenic 5xFAD mice (N=20) and WT 
littermates (N=22) underwent electrical amygdala kindling 
to induce epilepsy phenotype, or were treated as sham 
(no epilepsy). Kindling rate, seizure severity and cognitive 
behavioural performance were compared across the kindled 
and sham 5xFAD and WT mice. The transcriptome of the 
hippocampal tissue was examined through RNA-sequencing 
analysis. The 5xFAD mice showed increased susceptibility to 
kindling-induced seizures and had significantly longer and 
more severe seizures compared to WT littermates (p=0.0002). 
They also showed impaired spatial memory compared to WT 
group, as measured by the Y-maze test. Transcriptomic profiling 
and weighted correlation network analysis identified modules 
of coexpressed genes correlated with seizure severity and 
impaired spatial memory. In future, the biological pathways 
associated with these pathology-specific modules can be 
pharmacologically targeted as a disease-modifying therapy.
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Objectives
Recent evidence has shown cyclical patterns to focal seizures. 
The development of mesial temporal sclerosis (MTS) is 
well established after status epilepticus, but not often after 
infrequent clusters. We present a case report of intense clusters 
with long inter-seizure interval and progressive MTS.

Case
The patient presented in 2018 with an 8-year history of 
clustering episodes 18 months apart. The episodes consisted 
of a sensation of a deja vu, warm rising sensation, nausea, 
and fear, followed by postictal fatigue lasting 30-60 seconds. 
These recurred up to 15 times per day over a 2-3 day period. 
In the 6 months prior to presentation, the inter-seizure interval 
reduced to 3-monthly.  A clinical diagnosis of focal epilepsy was 
made, and the patient was commenced on carbamazepine 
then lamotrigine, with short term clobazam for clusters. 
Repeated routine, sleep-deprived and ambulatory EEGs were 
normal, but MRI brain scans in 2019 showed the development 
of right hippocampal sclerosis when compared with earlier 
scans in 2013-2016. FDG PET brain scan showed concordant 
hypometabolism.

A lumbar puncture revealed a cell count of 1 x 106/L, and serial 
CSF and serum autoantibodies including NMDA and VGKC 
were not detected. A prolonged monitoring admission during 
an anticipated cluster did not capture seizures or any interictal 
abnormality. She continues to have clusters every 6 months with 
much milder intensity.

Discussion
Animal and human studies have shown clear periodicity of 
seizures with multiday and monthly cycles1, although seizure 
cluster intervals of this length are unusual. The evolution of 
radiological hippocampal sclerosis over time is well described, 
especially after status epilepticus2, but infrequently seen with 
such an apparently low cumulative seizure burden.

Conclusion
The case raises the issue of the extent to which seizure
clusters, as opposed to total seizure burden, damage the
brain, and whether there is evidence of longer cycles underlying 
focal epilepsy.
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Objectives
The Australian Epilepsy Project (AEP)1 is prospectively 
collecting genetic, imaging, neuropsychological and long-term 
outcomes data in 4000+ individuals with the aim of developing 
clinical decision support tools to improve the management of 
epilepsy2. We commenced a pilot of this project in February 
2020. One of the aims of this pilot was to trial screening of
mood and anxiety via web surveys, and evaluation of suicide
risk where indicated.

Methods
AEP participants are adults (18 – 60 years) with a 
first unprovoked seizure, new diagnosis of epilepsy or 
pharmacoresistant focal epilepsy. Anxiety was assessed 
using the GAD7 and the Epilepsy Anxiety Survey Instrument 
(EASI; and its short form, the brEASI); mood was assessed 
using the NDDIE. Published cut scores classified high risk of 
anxiety disorder (GAD7 or brEASI score >7)3,4 or depression 
(NDDIE score >15)3,5. Responding “Sometimes” or “Always or 
often” to the statement, “I would be better off dead” triggered6 
administration of the Columbia Suicide Severity Rating Scale 
(C-SSRS)7 by a neuropsychologist during videoconference-
based assessment.

Results
Data from 86 participants revealed high risk of anxiety disorder 
in 28 (brEASI; 33%) to 36 (GAD7; 42%) participants, and 
high risk of mood disorder in 35 (41%). Correlations were high 
between the GAD7 and both the brEASI (r = 0.9) and the EASI 
(r = 0.8). Administration of the CSSRS was triggered in 12 (14%) 
participants, none of whom reported intentions of acting or 
plans requiring immediate action.

Conclusion
Epilepsy-specific mood (NDDIE) and anxiety (brEASI, EASI) 
surveys provide an efficient means of screening mental health 
risk. Assessment of suicidality was triggered in only a minority 
(14%) of participants, none of whom required immediate 
intervention. Mood and anxiety risk, along with the results of 
suicidality assessment where triggered, are fed back to referrers 
via the AEP Report, helping inform clinical patient management.
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