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Metabolomics in Epilepsy
Braslavsky M, Basovic L, Rehman M, Gal J, Kaushal G, Bhushan A, Nei M

INTRODUCTION/ PURPOSE

Excessive hypersynchronous activation in the 
cortex causes seizures, though precise biochemical 
mechanisms underlying seizure initiation, 
propagation and termination are unknown.  
Metabolomics, the study of small molecule 
chemicals involved in metabolic processes, can 
reveal novel and unexpected biomarkers in 
epilepsy.  This pilot study looks to characterize 
metabolomic changes in focal epilepsy patients 
basel ine and post icta l ly,  to understand 
corresponding changes in metabolism.

HYPOTHESIS

There are significant alterations in specific 
compounds after seizure, identified by targeted and 
untargeted metabolomics, including lactate, glycer-
aldehyde, trans-13-octadecenoic acid, glycine, and 
citrate, during the post-ictal period, compared with 
baseline, in patients with focal epilepsy. 

METHODS 

We expect to recruit 10 patients with refractory 
focal epilepsy admitted to the epilepsy monitoring 
unit. Nursing staff was trained on sample collection 
and storage. Clinical neurology providers were 
trained on informed consent, recruitment and 
sample distribution. Baseline (12 hours after 
seizure), post-exercise and post-ictal (each within 
10 minutes) plasma samples are collected for 
metabolomics analysis. Pharmaceutical sciences 
team will analyze samples.

RESULTS/ PROGRESS/ DATA ANALYSIS

Despite initial delays relating to the COVID-19 
pandemic and interdisciplinary coordination, staff 
training, recruitment and sample collection has now 
begun (Appendix I). Once equipment is installed, 
standardization and sample analysis will start. The 
amount (peak area) of each metabolite at baseline 
will be compared with post-ictal profile and 

differences analyzed via paired t-tests. Group data 
will be compared via t-tests evaluating peak area for 
identified metabolites for statistically significant 
changes (p<0.05).

CONCLUSION 

Differences in metabolomics profiles specific to 
the post-ictal period and epilepsy may eventually 
help diagnostically. They could differentiate 
epileptic from non-epileptic seizures, avoiding 
unnecessary medications. In low-resource 
settings without EEG, a standardized blood test 
could provide an alternative. This could aide in 
assessing treatment response. Further like studies 
could also correlate with specific epilepsy types 
and elucidate drug targets.  
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Exploration of Antipsychotic Prescribing Practices 
Among Movement Disorders Subspecialists for 
Patients with Parkinson’s Disease Dementia and 
Dementia with Lewy Bodies  
Burda KV, Selbst D, Margolis J, Heiry M

BACKGROUND/PURPOSE

Psychosis in Parkinson’s Disease Dementia (PDD) and Dementia with Lewy Bodies (DLB) contributes to 
decreased quality of life and increased healthcare resource utilization. Many antipsychotic drugs (APDs) can 
worsen parkinsonian symptoms. Pimavanserin has been associated with superior outcomes and fewer 
adverse effects compared with other APDs. However, the prevalence of its utilization has not been 
well-studied. This study explored APD prescribing practices with a focus on Pimavanserin in the PDD and 
DLB population.

METHODS

Physician members of the International Parkinson and Movement Disorder Society (MDS) were surveyed 
regarding management of psychosis in PDD and DLB. Statistical analysis was performed using Excel and 
SPSS.

RESULTS

496 physicians completed the survey. Factors cited as most significant when initiating APDs included 
“severity of psychosis” (79.2%) and “side effect profile” (49.2%). Quetiapine was the most prescribed APD 
for both PDD (54.6%) and DLB (44.2%). Of the 149 respondents who had ever prescribed Pimavanserin, 
65.8% reported using it only for escalation when other treatments failed. Commonly cited limitations in 
prescribing Pimavanserin included cost (80.4%) and availability (51.9%).

Pimavanserin use was higher among U.S.-based respondents compared to the international community 
[PDD OR = 4.52 (CI 1.68-12.15); DLB OR = 4.19 (CI 1.79-9.82)]. Among all prescribers of Pimavanserin, 
those from the U.S. and those predominantly in the academic setting were significantly less likely to use 
Pimavanserin first-line vs. after trialing other medications [U.S.-vs-Others OR=0.37 (CI 0.16-0.86); 
Academic-vs-Community OR=0.32 (CI 0.14-0.69)].

CONCLUSION 

Quetiapine remains the most popular APD for both PDD and DLB. Pimavanserin use is significantly more 
common among U.S. respondents compared to the international community; however, U.S. respondents 
are more likely to use it as an escalation therapy rather than a first-line medication. In the U.S., use of 
Pimavanserin as a first-line APD is significantly more common among providers in the community setting 
vs. the academic setting.
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Metabolomic analysis of extracellular vesicles  
in Multiple Sclerosis
Chuang TY, Kenkare A, Casella G, Sheehan L, Rostami AM

BACKGROUND/PURPOSE

Multiple Sclerosis (MS) is a progressive neurological disease which affects over 2.8 million people worldwide. 
MS-specific biomarkers predictive of disease exacerbation and outcome remain elusive. Extracellular vesicles 
(EVs) are potential sources of biomarkers, as they are a method of cell-cell communication and cargo 
delivery. There is growing literature regarding the role of EVs in multiple disease states, including MS. In this 
study, we elucidate the metabolomic profile of extracellular vesicles in the cerebrospinal fluid (CSF) and 
serum samples of MS patients versus controls. 

METHODS

CSF and serum specimens were collected from MS (n=7) and control (n=6) patients. The extracellular 
vesicles were then isolated via filtration and ultracentrifugation using established methods. Samples were 
analyzed via Liquid Chromatography-Mass Spectrometry (LC-MS) at The Wistar Institute. Metabolomic 
data were filtered and normalized using Metaboanalyst 5.0. 

RESULTS

We found that CSF metabolites differ between MS and control patients, specifically those of collagen 
component 4-hydroxyproline (p-value = 0.007) and linoleic acid derivative 9 Oxo-ODE (p-value = 0.007). 
In CSF EVs, 4-hydroxyproline was significantly increased (p-value = 0.02), while taurine was significantly 
decreased (p-value = 0.04). Serum metabolites involved in glycerolipid, glycerophospholipid, and nicotinate 
and nicotinamide metabolism are increased in MS patients. Serum EVs also contain significantly increased 
metabolites involved in purine and glycerolipid pathways in MS patients.

CONCLUSIONS

EVs are known to cross the blood-brain barrier and are potential biomarkers for disease state prognosis. 
Our analysis demonstrated that EVs in the CSF of MS patients have different metabolomic profiles 
compared to serum EVs. We also established that the EVs in MS patients have different metabolomics 
compared to control. Further studies are ongoing to dissect the details of these metabolic pathways in 
MS and their significance in immunopathogenesis. 
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The relationship between wearing-off between 
medication doses in patients with Multiple 
Sclerosis (MS) on disease modifying therapies 
(DMTs) and body mass index (BMI)
Gruder O, Devlin K, Leist T

BACKGROUND

Despite advancements in DMTs used for MS, there is only one standard dosing for DMTs. Some patients a 
wearing-off effect or worsening MS baseline symptoms shortly before their next infusion is due. We 
hypothesized that patients with higher BMI’s have a greater frequency of wearing-off in between their 
infusion intervals and may need alternative dosing regimens. 

OBJECTIVES

The aim of this study was to perform an institutional survey-based review to determine if the phenomenon 
of wearing off DMTs is related to BMI. Additionally, we will compare wearing off to additional demographics 
including age, recent weight loss or weight gain, type and duration of infusions. The purpose of the study 
is to utilize these demographics to determine if alternative dosing regimens for DMTs for certain patient 
populations are suggested. 

METHODS

Patients with RRMS and PPMS who previously underwent at least one infusion of a DMT were included 
in the study. Prior to or during each infusion, patients completed the Multiple Sclerosis Impact Scale 
(MSIS-29), The Center for Disease Control and Prevention Health-Related Quality-of-Life 14-Item Measure 
(CDC HRQoL-14) and a general survey about wearing-off devised for this study. Height and weight were 
obtained on the day of survey completion to allow for accurate BMI calculation. 

RESULTS

67 patients agreed to participate during the 3-month time period. The infusions received were rituximab, 
ocrelizumab and natalizumab. 80.6% of all patients reported at least one symptom of wearing off prior 
to their next infusion dose. There was no statistically significant relationship between wearing off and BMI, 
though there was with the MSIS Physical Impact Score. Each increased point on the MSIS scale was 
associated with an 8% increased odds of wearing off. 

CONCLUSIONS 

80.6% of MS patients surveyed reported wearing off prior to their next infusion which appeared to only 
be related to MSIS scale. This raises the question if these patients are reporting greater impact because 
they are wearing off or if they may have had a more severe form of the disease. In the future, we should 
evaluate the relationship between wearing off in certain MS subtypes, duration of infusions, and MRI 
lesion burden. Understanding proper dosing regimens may help us better serve our patients and improve 
their quality of life. 
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SETscore to Determine Prolonged Mechanical 
Ventilation Times and NICU-LOS for All NICU 
Patients with Brain Injuries
Lee E, Selbst D, Leist T, Shah S

Patients that are mechanically ventilated (MV) in the NICU differ from other ICU patients due to the nature 
of their injuries involving the brain. One study created the SETscore to predict which non-traumatic 
cerebrovascular patients would have prolonged MV times and thus promote early tracheostomies. Our 
study examines if the SETscore can be applied to all NICU patients with other brain injuries (non-CVA) 
besides cerebrovascular ones. 

We retrospectively reviewed patients requiring MV within 48-hours of admission in the NICU from 
2019-2022. We excluded patients intubated for a procedure, had withdrawal of care without an extubation 
attempt, or expired within 48-hours of admission. We compared the average MV time and NICU-LOS for 
patients using unpaired t-tests to see if SETscores would correctly predict those variables for our cohort. 
We also compared averages for non-CVA patients with CVA patients to see if it similarly predicted MV 
times and NICU-LOS.

CVA patients with SETscores > 10 did have longer average MV times (10.10+1.80) than CVA patients with 
SETscores < 10 (1.50+0.50), (p=0.067). Non-CVA patients with SETscores > 10 (13+6.30) had similar MV 
times to non-CVA patients with SETscores < 10 (12.3+1.82), (p=0.89). There was no significant difference 
in average NICU-LOS in both CVA (p=0.64) and non-CVA groups (p=0.43). When comparing CVA with 
non-CVA patients with SETscores > 10, the average MV times were similar (p=0.58). For patients with 
SETscores < 10, MV times between CVA and non-CVA patients were not significantly different (p=0.074). 

Currently, our data doesn’t show a significant difference in all groups based on their SETscores and 
injuries. This may be due to our cohort being from a tertiary care center with generally sicker patients. 
Our study also had an n=36. With the addition of more data, SETscores could predict prolonged MV times 
and NICU-LOS. This would encourage early tracheostomies, improving clinical outcomes, overall hospital 
LOS, and costs. 
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