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According to NIH NIMHD (National Institute on Minority Health & Health Disparities), one of
America’s greatest challenges is reducing the profound disparity in health status of its racial and
ethnic minority, rural, low-income, and other underserved populations.

In 2022 April, FDA released “Diversity Plans to Improve Enrollment
of Participants from Underrepresented Racial and Ethnic Populations

in Clinical Trials Guidance for Industry” guidance “to provide
recommendations to sponsors developing medical products on the approach for
developing a Race and Ethnicity Diversity Plan (henceforth referred to as the
“Plan’) to enroll representative numbers of participants from underrepresented
racial and ethnic populations in the United States, such as Black or African
American, Hispanic/Latino, Indigenous and Native American, Asian, Native '
Hawaiian and other Pacific Islanders, and other persons of color in clinical trials. Individuals from these
populations are frequently underrepresented in biomedical research despite having a disproportionate disease
burden for certain diseases relative to their proportional representation in the general population. Adequate
representation of these populations in clinical trials and studies supporting regulatory submissions helps ensure
that the data generated in the development program reflect the racial and ethnic diversity of the population
expected to use the medical product if approved and may potentially identify effects on safety or efficacy
outcomes that may be associated with or occur more frequently within these populations.”

According to 2020 US census Bureau, Asian is the 2" fastest growing minority after Hispanics
and yet, it is one of the most under-represented groups in any US clinical trials.  We believe
Hawaii can play an important role in reducing the disparity in minority participation &
engagement in clinical trials or research especially for minority groups as defined by NIH
National Institute on Minority Health & Health Disparities (NIMHD)

e Asian Americans (7% of US & over 40% of Hawaii’s population)
e Native Hawaiians and Pacific islanders (10% of Hawaii’s population)
e Underserved rural population (94% Hawaii’s landmass)

Hawaii is one of the most diverse US states and one of 6 states with majority minority
population and home to several NIMHD designated US health disparity populations. Our team
focus on promoting and collecting data on Hawaii’s diverse population to enhance scientific
knowledge and designing interventions to improve health outcomes by improving health care
access, reduce health disparities especially for minorities like Asians, Native Hawaiians and
other Pacific islanders and underserved and underrepresented groups.

Hawaii Pacific Neuroscience (HPN) robust clinical and academic clinical and translational
research programs is on the forefront of working with NIH & biomedical organizations to
fosters a culture of innovation and collaboration and is recognized nationally for our work in
neuroscience research. Whether our physicians investigators & partners are in the lab exploring
science to understand a disease process, working in the clinic with patients on a clinical trial,
collaborating with our global partners on trial conception, design and IND application, our
focus, commitment, and our hearts will always be to our serve our patients and their precious
ohana (families) and to improve their quality of life
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The Hawaii Center for Neuroscience Diversity working
collaboratively with the Clinical Research Center (CRC) is
fully staffed with full time investigators and credentialed,
experienced and qualified research raters and staff.

gﬁsﬂ%ﬁ\gﬂ %E%ELR The CRC is a highly sought after site and have a national
reputation for successful completion and recruitment including
rapid site start up. The CRC has successfully completed over 100 clinical trials and actively
involved in investigations of:

e NIH NINDS Funded Hawaii site for NeuroCOVID Databank/Biobank

e Alzheimer’s, MCI, Preclinical and other related neurodegenerative disorders
Parkinson’s, & other movement disorders including Huntington’s chorea, tremors
Epilepsy, Seizures including acute abortive therapies in overnight EMU

MS, Neuroimmunology, Vaccine research HPN Clinical Trials
Pain, Headache, Migraines research
Neuromuscular including myasthenia gravis

Concussion, traumatic brain injury £ s
Narcolepsy and other sleep disorders <5 . l
Stroke and Neurovascular research
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Neurodevice, neuromodulation studies
Rare Neurological Diseases

Few recent examples of successfully investigated, FDA approved and launched products include Cenobamate
for Epilepsy, Inbrija for Parkinson’s, Kesimpta for MS, Daridorexant for Insomnia in recent years.
See list of active recruiting clinical trials.

Fully Equipped & Experienced Phase O, I, I1, 111 and IV Trial Capable

The Neuroscience Center with its Centers of Excellence for disease specific disorders are fully
integrated so that patients have easy access to the benefits of world class groundbreaking
clinical research at the Clinical Research Center specially equipped with:

e Biomarker (CSF, serum, genetic) sampling, e Central Laboratories use & experience
e Phase 0 & Phase | Normal Volunteer and e Accredited Local Laboratory
Patient Subject Studies e Refrigerated, ambient temperature
e PK studies in overnight PK Unit centrifuge
e |V Infusion studies in IV Infusion Center e Refrigerators -20C freezer, -70 Freezer
e 20 Exam rooms with dedicated Monitor e Onsite ABRET accredited & CliniLab
rooms certified EEG & VEEG Labs
e Central IRB for Rapid Site Start Up e Onsite AASM Accredited & CliniLab
e On-site 3T MRI certified Sleep Laboratory
e On-site Radiology Department e |ATA certified Lab
e Onsite Spinal Tap/Fluoroscopic LP e Ongoing GCP training
e Onsite Pharmacy e Onsite EMG, EEG
e Onsite IV Infusion Center e Locked/secure Drug storage temperature
e Onsite Emergency resuscitation equipment controlled and monitored daily


https://hawaiineuroscience.com/clinical-research/
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Brain Research, Innovation & Translation Laboratory (BRITL)
2022 Student Cohort, Abstracts & Poster Presentations
The Neuroscience Center for Diversity Advancement works closely with BRITL which foster
collaboration, bench to bedside translation and a culture of innovation and collaboration
between departments, centers, institutions, and outside organizations.

Physicians and scientists of diverse backgrounds work closely within and across centers,
institutes, and schools to collaborate whether they are basic laboratory-based scientists, bio
statisticians or clinicians to encourage cross disciplinary translation bench to bedside

research. Our diverse faculty also mentor aspiring diverse residents, medical students & select
graduate and undergraduate students under the “Brain Research, Innovation and Translation
Lab (BRITL) Neuroscience Scholar Program” and the Hawaii Neuroscience Summer
Internship Program (SIP).

2022 BRITL Neuroscience Research Faculty &I\/Ientors

Kore Liow, MD Neurology, Clinical Professor of Med (Neurology)
Jason Viereck, MD, PhD Neurology, Clinical Assistant Professor of Med (Neurology)
Enrique Carrazana, MD Neurology, Clinical Educator, Dept. of Med (Neurology)

Vimala Vajjala, MD Neurology, Clinical Assistant Professor of Med (Neurology)

Michael Slattery, MD Neurology, Clinical Assistant Professor of Med (Neurology)

Eliza Hagen, MD Neurology

Todd Uchima, PA-C Neurology

Chris Larrinaga, APRN Neurology

L. Nicole Little, PA-C, PhD Neurology

Jason Chang, MD Neurorehabilitation, Clinical Assistant Professor of Med

Kent Yamamoto, MD Neurorehabilitation, Clinical Assistant Professor of Med

David Baskin, MD Neurosurgery, Professor and Residency Program Director, Houston Methodist
Ricardo Burgos, MD Neuroradiology

Qing Li, PhD Neuroscience, Molecular Biosciences & Bioengineering, Professor, UH Manoa
Paul Smith, MD Brain Health, Lifestyle Medicine & Wellness, Clinical Assistant Professor
Sriharsha Vajjala, MD Sleep Medicine, Clinical Educator, Dept. of Med (Neurology)

Lawrence Burgess, MD Surgery, Professor of Surgery & Director of Student Affairs, SOM

John Chen, PhD Biostatistics, Professor & Chair, Dept. Quantitative Health

Chathura Siriwardhana, PhD  Biostatistics, Assistant Professor, Dept. Quantitative Health


https://hawaiineuroscience.com/2022-internship-cohort/
https://hawaiineuroscience.com/research/brain-research-innovation-translation-laboratory/
https://hawaiineuroscience.com/research/brain-research-innovation-translation-laboratory/
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Stroke and Neurovascular Diseases Research Lab
% W Lead Investigator: Jason Viereck, MD, PhD,
f Neurologist & Director,
Stroke & Neurologic Restoration Center,
« Clinical Assistant Professor of Medicine (Neurology)

Investigating Prevalence of Carotid Artery Disease in Native Hawaiians and other Pacific Islanders

A Research Assistants/Medical Students: Julia Jahansooz

i Ethnicity has previously been identified as a risk factor for ischemic stroke. Native Hawaiians and other
Pacific Islanders (NHOPI) were on average 11 years younger at the onset of stroke than their Caucasian and
Asian counterparts. The impact of ethnicity on prevalence of carotid artery disease, a precursor to stroke, in
NHOPI has not previously been documented in Hawaii. This ethnographic study aims to quantify the
prevalence and extent of carotid artery disease in Hawaii to better understand the pathogenesis of carotid artery
atherosclerosis in different populations.

Investigating Carotid Artery Disease in Critically Understudied Populations: Comorbidities Seen in
Native Hawaiians and Pacific Islanders Research Assistants/Medical Students: Anson Lee

Stroke is one of the primary causes of mortality and disability in the United States, and approximately 15%
to 20% of all strokes are caused by carotid artery disease (CAD). Past surveys found evidence that among
Native Hawaiian and Pacific Islander (NHPI) populations, individuals were four times more likely to suffer
from a stroke and 30% more likely to die from a stroke compared to non-Hispanic white adults.
Comorbidities associated with CAD are especially important to assess as multimorbidity was found to be common in stroke
with 94% of stroke victims having at least one other long-term condition and 10% suffering from seven or more. Yet, clear-
cut information and statistics about NHPI CAD risks, outcomes, and comorbidities have been difficult to ascertain. Our
project investigates the types and number of comorbidities associated with CAD and its risk factors in NHPI patients
compared to other ethnicities.

Investigating Young Atypical Stroke Risk Factors, Etiologies in Native Hawaiian and Pacific Islander
Population Followed up at Hawalii Stroke & Neurologic Restoration Center Research Assistants/Medical
Students: Michelle Lu,

Strokes in younger patients (<45 years) are relatively uncommon, making up 10-15% of stroke diagnoses.
However, the risk of death in younger patients is higher, can disable individuals before their most
productive economic years and lower their quality of life disproportionately. Studies have not only shown
that stroke risk in Native Hawaiian/Pacific Islander (NHPI) populations is 30% higher than in non-Hispanic whites, but
also show that NHPI patients hospitalized for ischemic stroke were also less likely to be older and more likely to be
female when compared to whites. Compared to Asians, NHPI are also less likely to be older at the time of hospitalization.
This study will aim to characterize the atypical stroke patients treated at Hawaii Stroke & Neurologic Restoration Center,
investigating the presence of risk factors such as the use of oral contraceptives, smoking, hypertension, diabetes mellitus,
dyslipidemia, obesity, vascular risk factors, congenital cardiac disease, as well as presenting symptoms such as
hemiparesis, altered mental status, abnormal movements, migraine with aura. We would also like to identify atypical
causes, such as hypercoagulable states, medication-induced thrombosis, vascular conditions, drug abuse, and cardiac
malformations that might have led to stroke in younger patients.

Evaluating the Role of Socioeconomic Status in Post-Stroke Disability Outcomes in Patients Cared for
at Hawaii Stroke & Neurologic Restoration Center

Research Assistants/Medical Students: Amanda Chau

Hawaii’s multicultural community has not been thoroughly studied, despite its significantly higher
prevalence of stroke. Socioeconomic status has been shown to be a factor in post-stroke outcomes. This
project will investigate the effect of socioeconomic status (SES), race, and ethnicity on post-stroke
disability outcomes in Hawaii. Identifying populations in Hawaii that may be at risk for worser post-stroke disability
outcomes may lead to better post-stroke care amongst these groups.



https://hawaiineuroscience.com/stroke-and-neurologic-restoration/

Lifestyle Research Unit

Lead Investigator, Paul Smith, MD,
Director, Self-Care, Lifestyle & Wellness Center

Clinical Assistant Professor of Medicine

Utlllzatlon of a Risk Acwty Scorecard for Comparlson of Stroke Pre and Post Therapeutic Lifestyle
Intervention Efficacy? Research Assistants/Medical Students: Vanessa Rubel, Hannah Bulosan, Stephanie Matsuura,
Lifestyle interventions are a way to prevent, treat, and reverse diseases. The risk factors for stroke (i.e. obesity,
hypertension, diabetes, smoking, etc.) are addressed by behavioral changes implemented by an individual
undergoing therapeutic lifestyle intervention. By introduction of the Lifestyle Medicine Assessment (LMA) tool
at the initial entry of a stroke patient into therapeutic lifestyle intervention we are able to capture subjective
information and quantify that data into five objectively measurable domains- connectedness, movement,
nutrition, recovery, and substance use. Our study will determine if a six month therapeutic lifestyle intervention
produces any significant changes within deficient domains and across all five domains as reflected in the
Lifestyle Score Total. These scores will also be assessed by grouping of patients based on their initial risk
acuity scorecard categorization of: low, moderate, or high risk.

Utilization of a Risk Acuity Scorecard for Comparison of Stroke, Pre and Post Therapeutic Lifestyle Intervention

Vanessa Rubel'?, Stephanie Matsuura'?, Hannah Bulosan'2, Dariann Davis'?, Tefaiha Ashe's, Jonathan Aoki*#, Connor Goo'2, Paul Smith MD',
Enrigue Carrazana, MD', Jason Viereck, MD, PhD', Kore Kai Liow, MD, FACP, FAAN'

“Camical Sesearn Canies, Hawal FachE Neumssciencs, Honaes HI, John A Bums Scho of Medicre, Linersiy of Hawal anciiis. Hi, Hawall Fachic Universiy, Hongiui, S “Lniversity of Hawal at Manga, Hongiul, HI, Mcmasters Liniverssy. Hamisse, Ontins
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Background

The leading causa of long t2rm adult disadliity and fifth leading caws2 of dean In the
United states ks stroke. Incidence of stroke may be rising again due Increasad risk factors
In the population Including obesity and dabetes melitus. Healthcare costs estimated with
this rise are $34 oillion per year (for medications, heakihears services, and missed days of
work).*

L¥estyla medicing Is 3 rapldly expanding fieid that concems a patient's IMestyle-retatad
contributors to noncommunicable diseases, lIke stroke, by modifying thelr healtn
behaviors. Examples of these heaith behawior could be g miore or
quitting smoking, which should potentially lessen negative health outcomes. ==
Alfestyle medicing ass2ssment (LMA) 16 3 1ol that collecis and analyzes 3 patient's
health information In order to measure and alker modiadle risk Tactors. Tha health
Information prowvided to the ciniclan Includes dietary habits, substance use, physical
exercise, and more to examine a patlent's heakth and health risks In order to prevent non
communicable disease. *

Modable risk factors for stroke Include hypertension, giabetes melltus, attal fonkation
and atrial carmopaihy. OySIpidemia, sedentary behawior, obsty, dletinuinton, sustance
use, Inflammation, and Infecion. *~

Patients who have sundved stroks typlcally expenence an average of 2.33 comoridiiss
that are stroke-reiated. Te 3 most commion oosarved anz hyp

cardiac related comorbldities such as arrhythmilas or coronary anery diseass, and
dianetes. On average, acsording to Karatepe et al, patients expenznced on average 3.0
complcations, the most common of which was depression. *

Patients with history of a prior stroke have an Incraased risk for future strokes as well as.
concomEant disanliity and mortally. The estimated risk for stroke recurrence ks
approximately 13-16% within the first year and an 3dditional 4% for every subsequent
year. Meaning that patients will have 3 30% Ikelihood of recurrent stroke after five years
and up to 43% afer ten years, *

LFestyls modification can potsntially lead to Improvements In stroke related factors.

To getermine If Hawall Pacife Neurossience (HPN) stroke patients wio have had two of
maore Iifestyle visits wil have an Improved LMA score (or Improvement in one or more of
the domains). Also, to Investigate whethar changes In LMA scores are comelated with
changss In high risk factors for siroke (blood pressure, cholesterol, diabetes, smoking
status, atrial Morillation, diet/weight, exercise, and family history for stroke).

s Pre-sUrvey data was taken from 3 patients from HPN'E database who met the following

critera: had a prewious stroke and had two lifestyle visits with Dr. Smith between Oclober

2021 to July 2022

On Initial and final visis, patiants were given an LMA and PHO-2 assessment. The stroke

risk SCOTECArd data was 350 taken from chars.

o FInal wishs were administered In-persan of over the pnone.

» Stroke risk card assessment: 3 modable risk factors prevalent In stroke cases

meagured In three diffierent categores: Nigh risk, caution, and low risk. The three

categaries are assigned 3 score from 0-8. The higher the score In the “Tigh risk” means 3

‘the patient was more llkely at risk for stroke, the higher the score In the “low risk”

category meant the patient was less IIkely at fsk for stroke.

LMA: consists of five different lifestyle categories: connection (Uime spent outdoors,

socializing, mental healtn assessment), movement (amount of exsrciss the patient gets

on weskly basks), substance use (control over usaga of drugs, Sicohol, efc), recovary

(sle=p patterns and now they deal with stressors), and nutrition (gally diet).

© Total scores for e LMA and the stroke sk scorecand were calcwated twice: once:
during the Intial vzt and anether during the final assessment.

Of the & patients, 5 (62.5%) are female and 3 (37.5%) are male. Furihamars, 4 partcipants (50%) respanded and

answered sUrVEy OVer the phone.

Auerage body mass Index (BMI) |5 25,52 and Me average body weight Is 134.22 Ios.

There Is no significance when comparing the scorss of the five Indvidual LMA domains (connection, movement,

substance, recovery, and NUtrition) oves time.

Therz s In the overal LM

Therz s In the ovaral LM

Nigh risk (p-vaig=1} groups.

Thers Is no significance when comparning the Individual LMA domains when patients were categorized in te low

sk or high risk {connection nigh risk: NaN, 1o sk p high risk: pvalue=1,

MOVETENE low rik P-yakie=0 414, DUTHON Nigh rck p-valu="1, nuirian aw sk [-4aNe~0.258, recovery nigh

risk= NN, recovery low fisk p-valuz=1 substance high risk pyvalue=1 substance low rsk p-value=0.151)

o ARhotsgh not SigniMcant, the iw Nsk graup SNOWSL an NCrEased Malr INdIVIdUal damain scores afer the initial
wisit.

o The mean scores of Indlvidual LMA domains In the nigh risk group remained relatively unchanged ansr the
Iniftial wisit

There Is no sitatstcally Significant changes In LMA SCores due o IS2style Inierventions.

ower time (pvalue = 0.2072).
When patents were catgorzad nto low sk (p-valie=0.125) ar

e Il
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Hawaii Pacific Neuroscience Summer Intemship Program

Honolulu, HI | August 13, 2022

Conclusions/Discussion

= Lifestyle medicine can be defined by health and behavioral modifications which iImprove a
patient's disease state, 3 few SxampH cations could Include
behaviors such as exerclse, smoking cessation, andlor a healthler diet.
« The alm was to determine If certaln iMestyle modifications reduced the high risk factors
‘associated with stroke and thus, possibdy reduce the chances of Sroke racuTence.
Studles uch 35 this one are Impartant becauss Mey ralse wareness for secondany
cardiovasCular sk prevention 3% 3 topkc nesded to be Sxpiored mare In 3 larger
randomized setting.
« In contrast i our study, other smal, nonrandomized studles have shown an Improvement
In Ifestyle behaviors and risk tactors.
o However, samgle sizes have been too small to nalize conciusion on a reduction in
s¥oke recuTence.
Cumanty, few large-scale randomized controlied trials that examine secondary stroke
reduction as thelir maln objectve have been conductad. Most have focused on prmary
cardiovaseular stroks pravention for 0ovious reasonz.!
» The present study was lImited by a k3ck of patient dats avalabie due 1o the strict eligibiity
eritenia and time nesgad to racrult more efigible paricipants.

Future Directions

» More research is needed to determine the efectiveness of the LMA and stroke risk
scorecard in lowering stroke recumence.

= More patients would be needed to be recruited overtime in future: study to
determine statistical signficance and move this study past the pilot stage. Possibly
recruit patients cutside HPN community and of racial diversity (racial minorities)
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Brain Mapping Research Laboratory
Lead Investigator, Vimala Vajjala, MD, Neurologist &
Director, EEG, Video-EEG & Clinical Neurophysiology

Can EEG Patterns Predict Onset of Preclinical Alzheimer’s Disease?
Research Assistants: Medical Students Enze Ma, Charissa Tan, Nathan Kim

HPN BRITL Brain mapping research lab. is dedicated to studying how neuronal cortical
networks interact with the external environment through neurophysiologic and neuroimaging
modalities. The integration of behavioral neuroscience, neurophysiology and bio signal
processing knowledge is translated into developing better understanding of cortical physiology
and how to improve quality of life of those suffering from neurological disorders

Evaluating Whether EEG could Predict Alzheimer's
Disease Onset in Preclinical Patients with the ApoE4

Allele

ENZE MA', Selin Kutlu', Nathan Kim2, Catherine Mitchell3, Vimala Vajjala, MD'3, Enrique Carrazana,
MD'-8, Jason Viereck, MD, PhD'3 and Kore Liow, MD"3, (1)John A. Burns School of Medicine, Honolulu, HI, USA,
(2)University of Hawaii at Manoa, Honolulu, HI, USA, (3)Hawaii Pacific Neuroscience, Honolulu, HI, USA

EEGs may be a potential predictive test for the onset of Alzheimer’s Disease in high-risk patients.

Alzheimer’s disease (AD) is
progressive neurodegenerative

se and is the most common
cause of dementia in the elderly.
Currently, patients are diagnosed
based on memory loss through
mental status exams, supportive
imaging, and/or laboratory tests.
Even though there are no biomarkers
or tests available for preclinical
patients, the Apolipoprotein E (ApoE)
pelymorphic alleles indicate if a
patient is at high (e4 allele), neutral
(e3 allele), or low risk (e2 allele). In
this study, we use
electroencephalogram (EEG)
analysis in preclinical participants at
high genetic risk for AD to determine
if there are characteristic EEG
changes and/or patterns that may
predict progression to AD at the
preclinical stage.

Participants ages 64 to 78 were
selected from Hawaii Pacific
Neuroscience’s patient database.
Selected participants had a Mini-
Mental Status Exam score of no
lower than 28. Participants were
asymptomatic at the time of the
study. Each participant also had
a genotype study to determine
their ApoE genotype (11
participants were e3e3; 3
participants were e3e4; 2
participants were ed4e4; 1
participant was e2e4). An EEG
was conducted to determine any
apparent trends via visual
analysis

Of the 18 participants who had
received EEGs, 6 (33%) displayed
evidence of abnormal focal
temporal slowing of some kind. 4
of the 6 (e3e3, e3e3, e3e4, e3ed)
displayed focal left temporal
slowing, and 2 of the 6 displayed
bilateral temporal slowing (ed4e4,
e3e3), of which one was
independent (e4e4). The
remaining 12 patients did not
display any abnormalities in their
EEG study. Of the 11 e3e3
genotype participants, 3 (27%)
displayed abnormal slowing. Of
the 3 e3e4 genotype participants,
2 (67%) displayed abnormal
slowing. Of the 2 e4e4 genotype
participants, 1 (50%) displayed
abnormal slowing

This study suggests that EEGs
may be a potential predictive
test for the onset of AD in high-
risk patients, particularly with
the ApoE4 allele. Future studies
may follow the progression of
EEGs in this patient population
to determine if our EEG data
correlates with future onset of
cognitive symptoms. If proven to
be successful, EEGs may be an
additional, noninvasive tool to
detect possible AD hefore
progression to permanent
memory loss.

Lab, Clinical Educator of Medicine (Neurology)
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https://hawaiineuroscience.com/centers/nationally-certified-video-eeg-epilepsy-monitoring-unit-emu/
https://hawaiineuroscience.com/centers/nationally-certified-video-eeg-epilepsy-monitoring-unit-emu/

Hawaii Neuro COVID Research Laboratory

nt 3UL1TR002541-01S1)

(Funded by NIH, NINDS Gra
=

National Institute of
Neurological Disorders

and Stroke
\ 5 : '\;\ Vi Ul A

Site Principal Investigator, Kore Liow, MD, Neurologist,
Director, Hawaii Neuro COVID Clinic,
Clinical Professor of Medicine (Neurology)
Research Assistants/Medical Students: Connor Goo (Lead), Hannah Bulosan,
Theodore Huo, Stephanie Matsuura, Edward Weldon IV
e O COVID-19 As of April 2022, Hawaii Neuro COVID Clinic is 1 of

e NEURO 16 US sites selected by NIH to serve as a participating

site for the NeuoCOVID Project.

e DATABANK/
) ® BIOBANK The NeuroCOVID project has been initiated at New

York University Langone Health to create and maintain a
national resource documenting and studying neurological complications of COVID-19 funded
by NINDS, NIH National Center for Advancing Translational Sciences through its Clinical and
Translational Science Awards Program.

COVID-19 Neuro Databank:
The databank will collect
information on adults, children
with confirmed COVID-19
infection to assess neurological
symptoms such as fatigue, brain
fog, headache, loss of smell &
taste, pain, numbness, autonomic
dysfunction and others.

COVID-19 Neuro Biobank: The
biobank will collect a wide
variety of biosamples, including
blood, plasma, cerebrospinal
fluid, and tissue, from patients
who have COVID-19 and experience neurological complications.

More Information: Hawaii Neuro COVID Clinic or NIH website, NYU website



https://hawaiineuroscience.com/centers/neuro-covid-clinic/
https://hawaiineuroscience.com/centers/neuro-covid-clinic/
https://www.nih.gov/news-events/news-releases/nih-launches-database-track-neurological-symptoms-associated-covid-19
https://hawaiineuroscience.com/centers/neuro-covid-clinic/
https://www.nih.gov/news-events/news-releases/nih-launches-database-track-neurological-symptoms-associated-covid-19
https://med.nyu.edu/departments-institutes/population-health/divisions-sections-centers/biostatistics/research/neuro-databank-biobank

10

Hawaii Neuro COVID Research Laboratory
r—ﬂ‘ Lead Investigator, Enrique Carrazana, MD,

, ! Neurologist & Publication director,

ok ‘ Clinical Educator of Medicine (Neurology)

COVID-19 Olfactory Dysfunction: Differences in Prevalence Among Ethnicities & Variants in
Hawaii NeuroCOVID Clinic

Research Assistants/Medical Students: Hannah Bulosan,

Olfactory dysfunction is widely known as one of the cardinal symptoms of COVID-19 infection.
While earlier studies have suggested differences in anosmia between ethnic groups, the amount of
available data at the time limited studies to compare primarily Asians and Caucasians. Since then,
data regarding populations such as Africans and Latinos have been published and will be used to determine the
prevalence of loss of smell as in a wider variety of groups. In addition to analyzing ethnic data, this study will
also use epidemiological data regarding which strains of COVID-19 were prevalent in various regions
throughout time in order to elucidate the impact of variants on anosmia.

Diagnostic tools for evaluating long-covid-19 syndrome (LCS): a systematic review at Hawaii
NeuroCOVID Clinic

Research Assistants/Medical Students: Stephanie Matsuura

Long Covid Syndrome (LCS) is becoming more and more prevalent across the world. Symptoms
of LCS such as fatigue, shortness of breath and brain fog can be very debilitating for patients.
Currently, there is no universal standard for evaluating and diagnosing LCS in patients. This
review will look at the different methods and scales that have been used to evaluate LCS in
previous studies and compare them to each other. The Review aims to make practical suggestions as to the use
of scales for evaluating LCS for the researchers and practicing clinicians.

Exercise Intolerance Following COVID-19: Comparing and Contrasting Impact of Different
Viral Infections
Research Assistants/Medical Students: Edward Weldon, |
Emerging literature continues to elucidate effects of COVID-19 that contribute to lasting

. exercise intolerance in many recovering patients. However, what is the severity and duration of

these effects compared to other viral infections such as influenza and EBV? Is COVID-related

exercise intolerance different than these other infections and how do the mechanisms create intolerance
compare? By answering these questions, we hope that our research will better inform how to prevent and treat
exercise intolerance both regarding COVID-19 and other viral infections.

COVID-19-Related Guillain-Barré Syndrome: Comparing Differences Between Variants and
Other Viral Infection-Related Guillain-Barré Syndrome

Research Assistants/Medical Students: Theodore Huo

- Since the emergence of the COVID-19 global pandemic, there has been evidence showing a

b relationship between Guillain-Barré syndrome (GBS) and COVID-19 infection. Our project seeks
to compare GBS occurrence rates and severity among COVID-19 variants and across populations
in different geographic locations. In assessing severity, we will investigate the occurrence of known GBS
sequelae such as chronic inflammatory demyelinating polyradiculoneuropathy (CIPD). We will also compare
COVID-19 GBS to GBS seen with other viral infections such as influenza A (H1N1), avian influenza, and zika
virus.




Neuromuscular Research Unit

Lead Investigator, Jason Chang, MD,
Physiatrist & Director, Neuromuscular Rehabilitation Center
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Clinical Assistant Professor of Medicine (Neurology)

Investigating the Neuropathic Electromyography Findings in COVID-19 Patients
Research Assistants/Medical Students: Nathan Kim
COVID-19 is an acute infectious respiratory disease caused by infection with the SARS-CoV-2 virus. Although
symptomatic patients with COVID-19 predominantly present with respiratory complaints, neurological
manifestations have become increasingly recognized. However, the prevalence of these neurological complaints
has been poorly quantified. A diagnostic procedure commonly utilized in the evaluation of patients with
neuropathy is electromyography (EMG). Therefore, this study seeks to investigate the presence of neuropathic
EMG findings in patients who previously contracted COVID-19.

Investigating the Neuropathic Electromyography Findings in COVID-19 Patients
Mathan Kim'2, Anna Fan'2, Matthew Calumpit'#, Renzelle Ponce's, Connor Goo'2, Jason Chang, MD',

H@&

Enrique Carrazana, MD?, Jason Viereck, MD, PhD+, Kore Kai Liow, MD, FACP, FAAN2
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., Hawal Pacitc

Honoluks, HI, “ohe & Bums School of Madicing, Univorsity of Hawal, Honoldu, HI, *Univarsty of Hawad at Manoa, Honaiulu, HI, *Draxsl Unkorssy, Priladeiphia, PA, *Hawal Pacific Universsy, Honaldu, HI
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Background

Coronavirus disease 2019 (COVID-19) is an acute infectious

Pagient Isformatten

Conclusions/Discussion

Among the seven patients, evidence of radiculopathy., polyneuropathy, and
enfrapment neuropathy were the most common EMG findings. Interestingly. no
patients displayed evidence of myopathy, a finding that has previously been
shown to ocour in patients with severe cases of COVID-19. However, this could
possibly be explained by the timing of when the EMG study was performed. In
this study, EMG studies were performed in an outpatient setting where patients
are in the subacute phase of COVID-19 and expeniencing symptoms of long
COVID. This is in contrast with other studies involving crifically ill patients who
are in the acute phase of COVID-19 and may be experiencing muscle breakdown
due to mactivity as well as possibly taking exogenous steroids which could
explain the presence of myopathic EMG findings.

Three patients in this study were hospitalized as a result of COVID-19. These
patients likely experienced more severe cases of COVID-19 compared to patients
not hospitalized One patient with an extremely severe case of COVID-19
dlsplm ed se\'eral EMG findings including mmultilevel bilateral humbar motor

disease caused by the SARS-CoV-2 coronavirus. COVID-19
patients commonly present with symptoms including fatigue, T
fever, cough, headache. and symptoms of upper respiratory ! " i bhandar Mataralarpes te
tract infection, but reports of neurological manifestations in the 2 F a7 Hispasic Carpal el symdsue K
disease have become increasingly recognized, occurTing in one- 3 " @ daadevr et i Parasthusia Ve
third of all COVID-19 patients. -
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Electromyography (EMG) is a diagnostic procedure ¢ I 5 " b R— Ty e
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critically ill COVID-19 patients, however there is linited —_—l e
research detailing the neuropathic EMG changes involved in
COVID-19 patients. This study aims to evaluate the Teunlagial Rastrur ofystama (RO5)
neuropathic EMG findings among previously diagnosed
COVID-19 patients in Hawaii and identify possible Ho o = = Ves w Ho
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A single-centered, retrospective chart review was performed 2 | urcsomorcmmipar e - e - Ol |
using the eClinicalWorks electronic medical record data of | g e i o - Woe — |
patients treated at Hawaii Pacific Neuroscience from 2019-

2022. Patients were identified using the ICD-10 code for N e i i " - =l
COVID-19 U07.1 and U09.9. Patients were selected based on s [sbertmt o e o o e
inclusion and exclusion criteria listed below. Demographics T

including age, sex, and ethnicity were collected for each ] iens = Hos ewe R
patient. Additionally, information on chief complaint, EMG | e 4
findings. past medical history. and neurclogical review of 7| e | b — =] = .

T & Bl s

systems were collected for each patient.

/" Inclusion Criteria

* Patient has COVID-
19 ICD 10 code
U07.1 or U09.9

* Patient has EMG
conducted following
COVID-19 diagnosis

s 1. ey o ] P

Summary of EMG Findings

M Dgnoss

. acute motor and sensory axonal neuropathy, and Guillain-
Bane s‘ndmrme {C{BS) Other studies have also found evidence of EMG findings
of GBS linked to COVID-19. Thus, GBS may be a potential EMG finding that
may be linked to severe cases of COVID-19. However, further research is needed
to determine the strength of this comrelation.

Ome limitation of this study was the limited sample size. Infrequent ordering of
EMG studies and the fact that EMG stdies are typically not ordered for patients
aside from those with severe complaints and comorbidities can likely account for
this. Another limitation was the retrospective nature of this study. This study
depended on the accurate record-keeping of patient charts. Finally, drug adverse
effects and comorbid conditions could not be excluded. Some of the neuropathic
EMG findings could potentially be attributed to pre-existing comorbidities prior to
and after COVID-19 infection.

Future Directions

Future studies should focus on evaluating EMG findings in a larger population.
Expanding this study to include COVID-19 patients from other hospital systems
and clinics may more accurately reflect the population of Hawail. Furthermore,
thorough assessment of the severity of COVID-19 symptoms experienced by
patients could provide additional context to the neuropathic EMG changes.
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TBI Research Unit

Lead Investigator, Kent Yamamoto, MD

Physiatrist & Director, Concussion & TBI Center
Clinical Assistant Professor of Medicine (Neurology)

Can Mild to Moderate Exercise Modalities actually Enhance Recovery Following Traumatic Brain Injury?
Research Assistants/Medical Students: Edward Weldon, |

Long standing literature has shown that contact sports and strenuous exercise should be avoided following
traumatic brain injury (TBI).. The majority of this research focuses on treadmill aerobic exercise which may be
jarring to the patient’s recovering brain. Furthermore, for patients with concurrent lower body injuries, treadmill
exercise may not be possible. However, emerging literature indicates that some level of mild to moderate
exercise may enhance patients’ recovery time. We aim to analyze TBI patients’ exercise modalities and
patterns following TBI in order to identify effective exercises that improve symptoms and recovery time. Chart
review to identify demographics, TBI severity, discharge from hospital time.

Impact of Return-to-Exercise on Traumatic Brain Injury Recovery in a Community Setting l'P@

Edward Weldon'?, Tracy Van'?, Ana Nakamura'#, Chancen Law's, Ryan Nakamura'?, Meliza Roman?, Connor Goo'?,
Enrique Carrazana, MD', Jason Viereck, MD, PhD', Kore Kai Liow, MD, FACP, FAAN1=2 NEUROSCIENCE
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Traumatic Brain Injury (TBI) is a significant cause of mortality g i Chancacat: Emerging research focusing on recovery recommendations for
and disability worldwide, occurring when external trauma 10200 15 1180] traumatic brain injury has shed new light on conventional literature.
damages the brain cansing physical, cognitive, or psychelogical 7% (1) e e | areEm | o 1% 113 EEEEET | However, these studies included younger participants and their
defects. Exercise recommendations following a TBI remains a Py Py R ] [t RITSED | S results are not generalizable to other ages.
highly debated topic with long-standing literature and p— R sk | aanm s | amie o
conventional approaches to recovery suggesting that return to i | G The mean age of our sh\dy cohort was 46 years old. N° significant
strenuous exercise should be avoided following a TBI. However, W | arenm | sesEm | soei e e '4:::: ':: ::i = ferem:gs b;':wﬂ;r{:‘m’tse: ex.:'lmse moda'ahﬁu;:;
emerging literature indicates that some level of mild to moderate '::: "::":’ ! ;;:"'; :fz':’ cnd . - fo $d1em:1es._ " @ thar’ tenst mjo‘:i mmg & ‘:mf
exercise may enhance a patient’s recovery time. Majority of this O_M”I sﬂl'ﬁl - y«:m ‘:“:“: el I R e B 1ac, sggesting Lial exercise was 5ot a significant predictor o
- . : p—— Py sown | mm | am | Tecovery time. and that exercise would not negatively impact
resea.r.t‘h, ho\&e.\uer, fom.?ses_ on closely momro.red,. sub-symptom, P e patients’ recovery. If encouraged to exercise following a TBL it
aerobic rreadnn]._l exergse in ‘f laboratory_ se.rm.lg in Ber, Medbcarn | 10.6% ) L] ‘i“"“ il T swwom | @men | ow | appears that patients will self-regulate a regi that will not
more nenroplastic patients. Given that this is likely an unrealistic ﬂ ’::': :::":‘ ;‘5::"‘: :":’" o | e Lo | o exac,erbate their symptoms o recovery time. Addifionally, most
plan for the average person, this study aims to survey Hawaii's o e pr P ) ) tients expressed satisfaction with their decision to exercise
diverse population in a community setting to ideatify trendsin [ sonm ) Fosptataed aziwn | om |@mi| 97 | g owing TBI (90.9%) and nearly all patients said that they would
exercise and recovery for TBI patients to shape rece dations |- P mmn e el 2 recommend exercise to others recovering from a TBI (98.9%).
on return to exercise. Furthermore, advanced age has been Tabls 1. Demographics Pl i\ i i acyusoed it
associated with delayed or incomplete recovery. thereby m;:h;l:“mnm:gngml Sympioms of the Study Populaen Tyie research also highlights worrying trends in access to TBI
prompting a more generalizable study for ages beyond those » The lonz recovery soup (LRG) (= years) was recovery resources, such as psychotherapy. rehabilitation. and

previously researched. This study also aims to identify health significantly older than the short recovery growp (SRG) - medications (Figures 2 and 3). The study found clear inecualities in
characteristics

inequities and factors contributing to different outcomes, which | S M Wl Q‘E‘LTMM d:\-nw:zmcmmk (Teble 1) access to resources when comparing both race and insurance type.
will inform efforts to address said inequities. Rusnieg | 268% f8) DO | R | W8 | e were no sigmificent difE n eticlogy md Our research also indicates a notable trend of employment status

e Rl el s e, o o sy v Change following TBL with 64% of ptients employed a the time of
jectives TR wrem | e | e | similar for the moups (Teble 2) TBI but only 38% cumrently employed.

* To investigate the relationship between exercise modalities, Wartitarts | BE% 5K 13 s | s | @ LRG patients were more lksly to walk/hike as their
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o To identify health inequities and barriers to recovery that | ek | e | e o | fequency, or duration (Table 3) patients seen in a newroscience clinie. which are possibly those who
may negatively impact recovery o o] " s Seufont aflrece e ey ave suffred TBLs of greaterthan average seventy,limting the
_ generalizability of the study. Additionally, retrospectively surveying

only collecting data on TBIs occurring since 2020.
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Lead Investigator, Sriharsha Vajjala, MD, Director, Sleep & Insomnia Center ,

Investigating CPAP Adherence Rates Among Sleep Apnea Patients in Hawaii
Continuous positive airway pressure (CPAP) is considered the gold standard treatment for
patients with obstructive sleep apnea (OSA). Unfortunately, CPAP is known to be related to
issues with adherence, with many patients abandoning the device or using it infrequently.
However, adherence rates have not been described extensively in isolated, racially diverse
island populations like those in Hawaii. The purpose of our project is to investigate CPAP
adherence rates in Hawaii among patients with OSA who were treated at the Sleep and

Insomnia Center at Hawaii Pacific Neuroscience

CPAP Adherence Among Obstructive Sleep Apnea Patients in Hawaii

Theodore Huo'2, Kalawena Kalehuawehe':, Brooke Suzuki'#, Lorraine Sim's, Connor Goo'2, Sriharsha Vajjala, MD',
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Enrique Carrazana, MD', Jason Viereck, MD, PhD", Kore Kai Liow, MD, FACP, FAAN'2 Devashri Prabhudesai, MS#, John J Chen, PhD#®

SJABSOM Blostatiscs Core Facilty,

Hanaluly HL ".IﬂmA.Ellm School of Medicine, ‘LMNMMHMI—WHKM Kapoiel, HI, ‘unh!ﬂt.- of Hawall, Honaluly, HL ‘unh!cshucalmn Lo Angeies, Losmﬂu cA,
Department of Quanttative Healh Sdences, University of Hawail John A Burms School of Medicine:

NEUROSLIENC

Backgouns e Cocusereisassen

ics vs CPAP A

Obstructive sleep apnea (0SA) is a condition characterized by the obstruction or
collapse of the upper airway while stll maintaining respiratory effort during sleep.™
Sleep-related breathing disorders like OSA increase all-cause mortality and negatively
impact people’s quality of life ** Implementing positive ainway pressure (PAP) therapy is
commeonly used to treat patients with OSA and improve respiration.? The Hawaii Pacific
Meuroscience (HPM) cinic utilizes three types of machines: continuous (CPAP), bidlevel
(BiPAP), and automatic (APAP).

It is important to continually assess patient adherence to PAP therapy. A patient is
generally considered compliant to their therapy when they use the device at least 4 hours
a night and 70% of the time_7# Understanding the CPAP adherence rates in Hawai'i wil
improve therapeutic approaches and ensure that OSA patients receive optimal and
manageable treatment.
This study establishes a fou i L of CPAP adh rates of OSA
patients in Hawari, while offering an opportunity to investigate other social,
environmental, economic, and health-related comelations.

Objective
» Toinvestigate and evaluate the CPAP adherence and compliance of patients
diagnosed with O34 in Hawaii
» To determine any associations between vanables - namely OSA severity - and
CRAF adherence.

A retrospective chart review was conducted on patients diagnosed with OSA in the
{HPM) eClinicalVorks database. 600 patients were identified using the ICD 10 code
for OSA (347.33). This cross-sectional data was collected from the most recent
patient chart note between January 1, 2021- December 31, 2021.

Exclusion Criterion:

= Patients with coexisting diagnosis/ICD-10 codes for:

o Unspecified Insomnia (G47.00)

o Insomnia due to a medical condition (G47.01)

o Cenfral Sleep Apnea (347.37)
 Patients not trested by Dr. Sriharsha Vajala
» Patients with undlear or insufficient compliance ratings
» Patients with a compliance rafing that fell outside of the 2021 timeframe

185 observations were made across 22 varables. Variables include sex, age,
racefethnicity, social history, cardiac history, BMI, weight, height, severty of OSA,
type of PAP therapy, PAP adherance rate, and PAP compliance.

Compliance followed Medicare guidelines and was based around four ratings of
adherence consistent in Dr. Vajala’s notes:

Compliant
# Excellence
o USe machine over 4 Nours a night for

over 70% 3l nights might

Mot Compliant
= Good
o use maching over £ hours 3 night for less.
than 70% all rights night

« Viery Good » Suboptimal
o mmlm.{mma"mmmw a UEEGEESME’U‘MLISEHEMWESS
70% of al nights than 70% of all nights.

Statistical data was analyzed using a Pearson's Chi Squared, Wilcowon ranked sum
test, and Fisher's exact test. Patients with missing values in any variables were
excluded from the analysis of that paricular variable. Alpha = 0.05 determined
statistical significance.

Hawaii Pacific Neuroscience Summer Intemship Program
Honolulu, HI | August 13, 2022
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= Mo significant association was
observed between CPAP therapy
adherence and pafient characteristics

« CPAP therapy adherence was
significantly associated with severity
of OSA (p=0.02)

Adherence to CPAP Therapy

Approximately 853 of patients (n= 128) with OSA (obstructive sleep apnea) were on CPAP
positive ainway pressure) therapy (Table 1), out of which almost 41%

exceflent adherence to CRAP therapy (Figure 2.

Characteristic N=125

Adherence to CPAP therapy

Subogtimal 1 (B.7%)
Good 21 (16.7%)
Very Good A3 (3. 1%)
Excellant 1 (40.5%)
"o )

CPAP: Continuous Posithe Alway Pressure

Table 1: Advansnce rates of patients on CPAFR
themny based on deberined complance. Ked26

This was the first study that evaluated CPAP adherence rates in Hawaii. Our main
finding showed that OSA seventy was directly associated with improved adherence to
CPAP therapy; this is consistent with similar studies done globally' We found a
significant dfference in adherence rates among those who expenisnce mildmoderats
‘OSA. in comparison to those with severs cases of 0SA. Likewsse, previous studies have
reported that having a higher frequency of obsenved intermupted breathing comelated with
better adherence to CRAP therapy. '

The unique and ethnically diverse demographics of Hawai'i led the study to investigate
possible comelations between factors such as BMI and social history, as they relate to
CPAP adherence. The data collected showed no significant comedation betwesn CPAP
therapy compliance and BMI. The data also reports no significant comelation between
social history, weight. or cardiac history when determining patient CPAP adherence. This
data remains consistent with other retrospective chart review studies done in Singapore,
and across the U.S*

Because this was a single center and single physician case study, we had Smited
accessibilty to medical records for any treatment done outside of HPM. Additionally,
because we used a ive case review i of CPAP
acherence could not be accurately reported if patients did not come in for their routine
compliance check. Thus, many patients were excluded from the dataset. This study
provides valuable insight into CPAP compliance across the population of Hawai'i, while
paving way towards understanding how we may begin improving adherence rates
amongst apnea patients.

Future Directions

Future directions should aim to explore:

of patients (n = 51) showed

e

Adherence to CPAP Therapy vs Severity of DSA
CPAP adherence was significantly associated with sewr!y of O5A (p = 0.02). A reported 48% of patients
with severe O5A has excellent compliance, while 85.7% ofp:m nits with
compliance.

ildimoderate O5A had poor

3: Asmextutcn batewen i scherence e s
wrenrty of D84

= Di iating and ial variables affecting poor or suboptimal adherence
rates to CPAP therapy. Follow-up phone interviews with poor or suboptimal
adherence to CPAP therapy could potentially provide an explanation for poor
apposition and pave the way for the development of innovative solutions.
Ethnic, social, and economic correlations between CPAP adherence rates.
Collecting i ion such as i ic stabus, education, occupation,
famiy/marital status, and cultural identity'background, could potentially present
symbelic di amongst the and identify key themes in the
evaluation of poor adherence rates.
The inclusion of CSA, insomnia, and other apnea diagnosed patients. This
ion of a wide-range of sl i patients would increase the
sample size and representation of patients on CPAP therapy.
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Clinical Assistant Professor of Medicine (Neurology)
Research Assistants/Medical Students: ZoeAnn Kon

Does Parkinson’s Disease Patients with Depression have a Worse Outcome Compared to

Those without Depression?

In patients with Parkinson’s disease (PD), depression is the most common psychiatric
comorbidity and is often under-diagnosed and under-recognized. This can lead to worsened
outcomes for patients and caregivers. To find the prevalence of depression in patients with PD
at our institution using the Patient Health Questionnaire (PHQ-2). We retrospectively reviewed
patients at the Hawaii Parkinson’s Disease & Movement Disorders with PD. Including patients
on sleeping medications and antidepressants using two self-rating scales (Zung Self-rating
Depression Scale and 15-item Geriatric Depression Scale).

COVID-19 Impact on Depressive Symptomatology Among the Parkinson’s Disease Population within Hawaii I_p (ﬁ'

Ana Tavares®, ZoeAnn KonZ, Brennan Lee?, Richard Kainalu Rista*, Jason Viereck, MD, PhD?

"Chinical Resaarch Cenler, Hawai Pacific Newrnscience, Honolulu HI, John A. Bums Schoal of Medicine, University of Hawai, Honoluly, HI, *Chaminade University of Homolul, Homlulu HI, *Creighion University Schoal of Medicine, Phoanix, AZ

MNEUROD

Background

Parkinson's disease (PD) is a progressive neurodegenerative
di that is lated with a breakd of d inergic
neurons in the substantia nigra of the brain. Salient characteristics
of PD involve body rigidity, rest tremors, and a slowing of
movement. Additionally, PD is assoclatad with a high prwalsnoe
of psych hel in individ an d risk for
cognitive deterioration and a 30-40% prevalence rale for
depression. Those who have rbid affecti ders, like
depression, are more likely to mtperlsncs poornr health oulcomes
Despite this, only 20% of all d

it for their di ion.

Hawail's diverse cultural landscape is unlike that of other locations
which may yield different scientific findings and outcomes.
Unfortunately, a study that identifies the correlation between
depression and severity of PD has never been done here before.
This research is vital for improving intervention plans that lead to
better health cutcomes for the PD population of Hawaii.

Objectives

To identify lhe prevalence of dapresslon in |hs PD population
amang our | (F i Pacific N , to determine
if depression is posltlvsly correlated with PD severhy, and to
clarify the impact the COVID-19 pandemic has had on the
depressive symptomatology of the PD population of Hawalii.

We conducted a retrospective review of patient records from the
Hawai'i Pacific (HPN) eCl orks 11e softs
diagnosis of PD from June 18%, 2017, to June 18th, 2022, via

..... of Di 10th . Clinical
Modification IICD 10) codes for PD: G20. Recorded data included: sex,
age at diagnosis, gender, self-reported race (White, Hispanic, Asian,
Native Hawaiian or Other Pacific Islanded [NHPI]) marital status,
insurance, comorbidities (HTN, HLD, DM, Dementia, Anxiety,
Depression), illicit drug use, alcohol use, smoking history, Parkinson’s
medications and dosages, and PHQ-2 scores from preCOVID-19 and
most recent scores that were received during or poﬁt 2020.

mic were also rded i

with a

type
and Zone Imprcwemsnt Plan (zip) code of the patient’s residnnr.e with
zip code serving as a proxy for other variables. To be included in this
study, patients had to have PHQ-2 scores recorded before 2020 and
duringlafter 2020, and they had to be taking medication to treat PD.

Depression was defined as a recorded PHQ-2 score of 3 or more during
or after the year 2020 or having a diagnosis of depression. Severity of
PD was measured by medication dosage amount and frequency, and
presence of Dementia. 2700 mg/day of a Levodopa and/or a Levodopa
Equivalent Dosage (LED), 2 5 doses of an LED per day, and/or an ICD-
10 code for Dementia (any subtype) was necessary for Advanced PD
{APD) classification. <700 mg LED per day was classified as
mild/moderate PD. LEDs were based on a pi y
published algorithm from a syst: tic review by Ti etal
(2010).

Results

* In our sample (N = 33 , 86), 38.4% were assigned APD slams hassd on the LED

Conclusions/Discussion

This study aimed to build upon COVID-19 research on the affective

2700 MG cut-off, = 5 dosing fi andlor a of di
While (N = 22, 86) 25.6% were classified as depressed basod on a PHQ-2 score
of 23 and/or a medical diagnosis of depression.

+ A paired samples t-test was run to evaluate the impact of COVID-19 on

+ AChisg

patient's PHQ-2 scores. There was no significant difference in PHQ-2 scores
from before COVID-19 (M = 0.93, SD = 1.79) to during COVID-19 (M =0.84, SD =
1.92). The mean decrease in PHQ-2 scores during COVID-19 was 0.09, with a
95% confidence interval ranging from -0.17 to 0.36.

test for independ was used to understand the relationship
between depression and APD. 45.5% of those with depression alse had APD
while 54.5% did not have APD. 35.9% of those with APD did not have
depression and 64.1% did not have APD or depression.

Depression * APD Crosstabulation
APD

of the p and ic how these
have potentially caused more severe PD pathology at our facility.
While our results suggested that there were no significant
differences in PHQ-2 scores from before the pandemic to now,
future researchers should continue to explore potential protective
factors in this population here in Hawaii. Using an LED threshold of
2700 mg, we found that 38.4% of our sample were classified as
having the dit while the 61.6% were
classified as having was
similar to a study by Dahodwala et al., :2020] Mlo uﬁsd LED 2 1000
and 2800 mg to identify individuals with advanced Parkinson's
disease in Medicare claims data. We chose to increase APD

g the t to LED 2700 mg due to having

a smaller sampls slzs

Our results suggest that the proportion of those who are depressed
and have APD is not significantly different from the proportion of
those without depression and APD. There appears to be no

A m ey Dapi-

Y.L & Do, L& [,

priee ey

Mo APD APD Total Son b and APD
Depression Mot Depressed  Count 41 23 64 "
% within Depression 64.1% 35.9% 100.0% Euture Directions
Adjusted Residual B -8
Depressed Count 12 10 22 Future smd;:s mayl want to explolre thaFimpaﬂ of exercise and
e ; climate on depressive symptomology. Frequency, type, and
% within Depression 54.5% 45.5% 100.0% location of exercise may have played an important role in
Adjusted Residual -8 E] lessening the effects of depression. Hawaii's sunny and warm
Total Count 53 33 BB c_limahe may have also been a l‘amr_ in these rnsnllg as people
R DR TaEa e GLEX I84%  100.0% :::l?;nl::::mr climates are more likely to spend time outdoors
It is possible that the PHQ-2 was too sensitive of a measure, and
) we accounted for more people than were depressed. A more
Dapresian/AFD . specific measure should be used next time. The PHQ-9 or Beck
Depression Depression Inventory Scale are two examples on what could be
s ="°l U*mmd used in place of the PHQ-2.
Using a measure to help determine APD like the Unified
an Parkmson s Disease Rating Scale (UPDRS) would ha\na been
b Iin more APD i .
H
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Alzheimer’s Research Unit

Lead Investigator, Kore Liow, MD,

Neurologist & Director, Memory Disorders Center
Clinical Professor of Medicine (Neurology)

Analyzing Barriers & Methods to Improve Clinical Trial Participation among Minority Population especially
Asians and Native Hawaiian & Pacific Islands in Alzheimer’s Disease Research Research Assistants/Medical
Students: Anson Lee

Alzheimer's disease (AD) is the most common neurodegenerative disorder in the United States and
disproportionately burdens minority populations. However, clinical AD trials regularly face a shortage of
eligible participants numbering in the thousands and this number is set to increase in the next several years.
Previous research into barriers to clinical trial participation has found that economic constraints, structural and
logistical obstacles, a lack of trust in medical institutions, or a scarcity of information about clinical trials, all
negatively impact recruitment efforts. Amongst ethnic minority populations, Native Hawaiians and Pacific
Islanders (NHPI), as well as Asians are the most underrepresented with Pacific islanders frequently found
absent in AD clinical research. Minority representation is a key part of the generalizability of trial results, so
identifying how ethnic minority engagement can be bolstered is crucial. This study explores the barriers to AD
clinical trial participation in patients diagnosed with AD or mild cognitive impairment (MCI) in Hawai'i, the
state with the largest relative population of Asian and NHPI individuals in the U.S.

Barriers & Methods to Improve Alzheimer’s Disease Clinical Trial Participation Among Asian American and Native Hawailan Populations

Anson Y Lee!2, Darrell Guittu'#, Rexton Suzuki'+, Lauren Pak'*, Kyle M Ishikawa, MS2¢, Connor Goo', John J Chen, PhD®#, Enrique Carrazana, MD', Jason Viereck, MD, PhD', Kore K Liow, MD, |.P(.?T
FACP, FAAN!2
! Memsry Dusordess Center & Alzbesmer’s Reseanch Unit, Hawa's Pacific Nesosoesce, Honolulu, HE, 2hoha A Bus School of Madicese, University of Hawatt, Homolubs, HI, "Usversey of Hawa't at Miinoa, Honolelu, HI, *Cresghoon Unrvessny, Omala, NE, "University of Oregon, Eugene, OR, *JABS0M

Bucstatistics Core Facility, Depsmens of Qusntitatve: Healds Seiences, Universy of Hawaii bohin A Busts School of Meficing, Hosolubs, HI

L Backeowd M Resus M ConclsionsDiscussion ]

Alzheimer's disease (AD) is the most common neurodegenerative disorder in the 4 patienss respondad (19 AD. 20 MCT) with 47 urveys incompiate Faving ous of more questions Wanswerad Th; mmﬁm%ﬁ;ﬂﬂ:ﬂﬂﬁmm] m‘ﬁm lacking
United States and disproportionately burdens minotity populations.' Yet, clinical AD The mean patient age was 77 vears with 51% being male and the mean MMSE xmbemg 232, Surveys

Previ arch to increase minority trial participation bad similar fndings ]annglar.k
wials regularly face a shorage of eligible participants numbering in the thousands and identified that the decision to Lmuwemmdmhﬂwher M"‘ﬂ“@l White, 80% NIHL 20% ormm“mﬂm m?m.mregmgcma amons the

i is i i 5 rpars 2 Asian: p=0.023). Additionally. 5.6% of Asian, 22% of NH. and 31% of White patients surveyed were in an
this mumber is set to increase in the next several years ** More than a quarter of Interestingty patients shared simitar barriers
climical trials in the U.5. fail to racrait Ev!na;i.n‘g]e participant. and emq::rnne—t.hird aof active AT clinical trial. The main reparted harriers mmmm“hﬁufmmmu ;Tef‘memw;d snmln:mnp!d“menm - ‘potentialy i nmcmim;;ﬁmau
multicenter mials achisve their planned enrollmsnt goals ofentimes leading many fo trials and Jogistical complications (30% Asian, 80% NH, 45% White and 30% Asian. 0% NH, 27% White pﬂmiﬁz'mimblmsmmmzsmn?mm acress all thres razss
premarurely close citing insufficient recruitment ** -As such, recroimment b?lm'.ers-have mm;d‘ b;l‘h!mpmnmst p'nlnrnn]rwmmtmmd? b arld.mm.llrm] Lnfmnnn W o fmily )

been noted as the primary factor negatively impacting AD clinical research progress.s The top two trial improvement methods were consistent across Asian and NH
populations (additional information provided to famity members and patisnts), bt White

While ressarch has been conducted te assess the primary reasons for the bk of patiznts were equally concerned with financial burdens, transportation. Jegistics, and

clinical trial participation in minority groups. most of these smdies investizated

African American patients.™ Amongst minority populations, Asians and Native

Hawaiians are the most undersrudied *™'° This study explores the barriers o AD

clinical trial participation in patients diagnosed with AD or mild cognitive

impairment (MCT) in Hawai'i, the state with the largest relative population of Asian

and NHPI individuals in the U.5.

Understanding barriers to Alzheimer’s Disease (AD) clinical trisl participation

in Asian and Native Hewaiian (WH) patients disgnosed with AD or mild

cognitive impaimment (MCT) at a single insttution.

Methods

This retrospective smdy included 187 (134 AD, 53 MCT) patients with a Mini-
Mental State (MMSE) score =14 between 01/2022-06/2022. A 15-question
talephone survey was conducted assessing demographics, barriers to
participaton, and improvement methods. Descriptive statistics were parformed
using Wilcoxon rank-sum test for continuous varizbles and Fisher's axact test for
categorical variables. Incommlete survevs were included for anabvsis.

Figure 1. Diagram of surveyed patient breakdown

information providad to family members when considering their s2cond most important
trial change Past sadies which identified preferred incentives in agng AD trial patisnts,
found transportation. s the most pepular incentive overall and financial compensation s
baing especially inpartant in minerity popralations. ' Both of these conchsions wars
conmary to the findings of this study.

Orwerall. a deficiency m mformation about AD clinical trials is the primary barrier to

pmﬂmmmﬂmmmmmhﬁoumedbvdﬁmwaﬂcm

mspmmanﬂmmﬁrmn]:. I.nmnsedonneadl, edu:nu.em, nnda»lsmm:! with ral
-

Future research should look into a larger cohort spanning a wider range of time to
‘better zeneralize resultz and provids a more complate dataset.

Disclosure/Correspondence

Al suthors reported no conflict of interests

Principal Investizator: Kore K Liow, MD, FACP, FAAN

Comespondence or reprints: kliow i@ hawail adu
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Headache Research Laboratory

Lead Investigator, Vimala Vajjala, MD,

Neurologist & Director, Headache & Facial Pain Center,
Clinical Educator of Medicine (Neurology)

Does Headaches Disrupt Quality of Life Different in Minority Population?
Research Assistants: Medical Students Michelle Lu

Headaches of all kinds, including tension headaches, cluster headaches, migraines, trigeminal
neuralgia and headaches that are refractory to treatment can be extremely disruptive to patients’
quality of life, and occur more frequently in women of all races. We would like to examine the
profiles of minority patients in Hawai’i and see whether they are characterized differently from
white populations.

Different Experiences in Chronic Migraine Etiology, Treatment and Comorbidities of Hawaii's Ethnic Groups

Michelle Lu, BS:z, Kacey Yamane:2, Dane Keahit+, Michael Tong's, Connor Goor2Vimala Vajjala, MD1, Devashri Prabhudesais MS, John J. Chen, PhD® I l @_
Enrique Carrazana, MD', Jason Viereck, MD, PhD", Kore Kai Liow, MD, FACP, FAAN:2

", Hawal Pacific Jnm.xamss:mmo-m LMNEBUMHMI Hnnnl.lll.}l I::mnmnunumhc WmEmmmSﬂmx Honokdu, HI, *Universty of Hawal, Honokiu, HI, Nhuhu:\.u....-
EEC Fi Jobn A. Bums School of Medicine, Honolulu, HI

Background

Results (continued)

Chronic migraine is 3 debiitating condiion Mat decreases patients quallty of e and Impairs Pigems & Fouss v BN Flge & face s Efakety . Mmpﬂmmm[&%M‘aﬂammageﬂﬁwEﬁalﬂagMWmeM
socipecanomic functioning. THs disease presents with headsche for 3t least 15 days 3 month (3 of L] B == (47-3%), and tr2atment-resistant migraine (23.7%] [Taolke 1)
mmnﬂgmmm;wﬂmmmmswmmmmu T Le + Significantly more females than males across all race groups In this cohort (p=0.04) (Table 2).
symptoms acivty' 2. The af tnis dis T + Public Insurance was Sgnificantly more common In NHPY patients (33.4%), followed by Cther

the MOGUEENG network, awqeslnnelmucsg-mm . minortes (57.1%), &1 percentage poits Nigher Man remaining race groups (o= 0.02) (Tabke 2).
lmmpﬂlﬂwﬂmhmwmmmﬂm*me*ﬂi homnone 1 i 1 « Coeshy [50.9%) significanty more common In NHP1 and more than 30 percentage polnis higher In
Changes of sieep pattem disnptions’. i . | P NHPI patients (mean:32.5; standard deviation (SD): 3.3) han any ofer race groupe (p-<0.001) (Taoke
Reviews of race-associated migraine prevaience show Miat Native Amenicans, followed by e i 2
Caucasians, Hispanics and Affican American patients ane Nighest in the Unfied Siates”. However, 1 + BMI Jis0 significantly higher In KHPY patients (mean:32.5; standand deviation (SD): .3) than any other
Dutcomes of especially s2vers mgrans show significant rsiment dlspariies, and I3k of medica £ - Face groups {p=0.001) (Table 2}

i e 5 of this disordar. - : . — * History of diabetes 5 less common acmes all race groups (7.7%). However, significantly more NHPI
mmmmmmsmmmwmmmmmmmﬁ san patients nad 3 history of dlabetes (14.5%) than any of the other racal categones. (p= 0.004) (Tabie 2).
medication, nefiective cus Teatment, oesity, deprassion, mnsnesslunme»ems: Famaie sax, ] + Significantly more NHPI patints reporied 3 history of hypertension (37.7%), at least 13 percentage
agemmaeqmmeus o - - - ! ! ! ! ! paints higher than any of e other race groups (p= 0.01) (Taoke 2}

Ines may be wreated with pharmacological treatment, monodional antibodies, ph)slcdﬂ'\em. Figuire 5 Rase va. Botox Trastmel ) Face ) . Shesapy for their chronic migraine (73.9%),
Eciulinum oxdn, and iMestyle chang=s?. i Fqutet: Baos ve. Obasity = srmrgzleanﬁpawnagepummnmpamhmmmoizrmgwpsur

0.02) (Table 3.

Objectives
To characienze the patient populaton of a single NEWFDSCIENCE Cantar for any EXNc comelations il i o
for sk factors and OUIComeS of Gl Migraine disarder.
——
Methods ¥ - i
I L& L

Taitde 1 fenntinuedy Overall Patiest Chiraceristics
-

Design and sstiing:

Figurs 7: Ruce va. Dluttis

We performad a review on patients diag! graine at a

neursscience Insthuiz In Honolulu, Hawall. 743 patients wih a ciinic sk from the date range of
January 27, 2022 to Aprl 27, 2022 were retfeved from eClinkaWaorks. De-ientfied oata of 303
patients wer usad for the statistcal analysis. Palents without set-dentified sthricity o win
missing data were exciuded from Me statisscal analysis, yieiding 268 patients who fulflied Inciusion
criterta of 3) ICD - |Umemag'mslsu‘mlcmganemlauofsmmmgﬂneendc‘yn}

Tabse 1: Overall Patiest Charscteristics Tabde 2: Patient Charscterstics by Race
fuMling IHCD-3 (Intemational Ciasstication of Heaacne Disomiers, tind = e el
ehronic migraine and o) complete data. = e s
Variablss: = m—
S0ci0ecONOIC aNd GEMOgREpNK: VaNaUIes: 52X, 13e, 302 a diagnosis, and pubicprvats heaith —
Isurance. Fiace was aggregated Inio Whits, Mative Hawallan/Pacific Islandsr (NHFY), Aslan, S
and Other [ Jdentifiad Othsr oy

CategoryHispanic). Fatent reatment : Sotor, Phamacologlc Traaiment, Monoclona Anticodiss, = -
ana Phiysical Therapy. Other vanabies: SMI, Obesity, DUFS10N O Mgraines In years, number of T
miadications, Number of headache days In 23 days, Number of migraine days In 23 days and I Conclusions/Discussi

Treatment-rasistant migraine. Treatment-reslstant migraine was defnad s migraine that falled _= ﬁm“mmnmmmmwmmmmwmhw"gmm
typical or aggressive migraine traatment. Dus bo l3ck of consstant recarding In patent chars, = verEUs patients of ather ethnicitizs. This fnding could be

number of headache days and number of migraine days In 28 days vanables were sxcluded from - r\gmmmldreaswmasmlnmessandhpimawcqbwmt we
{he analysis. Comorbidities such as smoking Nkstory; aicohal Uss; history of pastipresant — also found Mat NHP| patients with graing o Higher BML
nepcesammmpsmmmm medical history of hypertension, hyperipidemia, = ypertension, aanenesaswnpmmmmmmanmmamcmlgamm
Insommla, cenvalgla, grinding. diabetes, and skeep apnea; and = paints to ogy & treatment

ot meshal ssums were 2 recorded. o rom e This resuit s u...wrmmeogemmlcmm
Statistical Analysis: P — contrioutes to the pathophysiology of migraine®.

Descriptive statistes was and standard deviations for the contuous =

vanabies p arisies Mut-yatats alsss = Future Directions

‘were conducted 10 evaluate the ety R ] Pearson’s = Corsiden) | OWET |evels atment In non-atite patient m
Chi-5guar=t tests and Fisher's exact fests for the categoncal variabies, while Knika-walls rank _— . Wmm:w‘.ﬁ T ,.“.f,.m.c

sum tests for e continuous variables. Eivarate analyses were conducted to evaluate the
ass0ciabions between

freatment-esistant tanget
mmtmmgammmvmusngmsm - — z ne“”!' ] treat A nﬂuas.,,mumm]
5quared tests and Fisher's exadt 26is for Me m tests T RS e
for the continLious Varnakes. mmmmmlnﬁmanz ndthe = plans.
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Pain Research Unit

Lead Investigator, Jason Chang, MD,

Physiatrist & Director, Spine & Pain Management Center
Clinical Assistant Professor of Medicine (Neurology)

Evaluating the Relationship Between Pain and Disability in Lumbar Radiculopathy Patients

in Hawall Undergoing Conservative Pain Treatment Research Assistants/Medical Students: Amanda
Chau

While the numeric rating scale (NRS) is a commonly used in assessing pain intensity, it only
captures one dimension of a patient’s pain experience and may not necessarily reflect the extent
of a patient’s resulting disability and their actual capacity to participate in daily activities. Can a
patient with lumbar radiculopathy be completely rid of pain, yet still only gain back minimal
functional capacity? This retrospective study will investigate the relationship between
traditional NRS questionnaires and patients’ level of disability or dependence according to the
Rankin Scale. Doing so can help us better identify patient outcomes related to functional
capacity following conservative pain treatment in lumbar radiculopathy patients.

Implementation of the Modified Oswestry Disability Index (MODI) in Outcome Assessments for Chronic Back Pain Patients Undergoing

Conservative Treatment: A Quality Improvement Project H \@
Amanda Chav?, Sophia Chun®, Brandon Roy*, Amelia Weintraub?®, Connor Goo', Jason Chang, MD'2, :
Enrique Carrazana, MD', Jason Viereck, MD, PhD", Kore Kai Liow, MD, FACP, FAAN'=
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o The Numerical Rating Scale (NRS) is one of the most commanly Sample Demographics Our findings support prior literature that there is no
usad pain scales in madicine and captures pain intensity Ocoupation Type Insurance Type correlation between pain and functional disability (p<.05)

& The Modified Oswestry Disability Index (MODI) is a o Hanual Private ¢ Both direction and magnitude of change in pain and functional
self-reported tool score that measures functional status in — — [P disability widely varied
activities of daily living and is used for evaluating disability o 3 patients had a positive correlation
caused by acute or chronic back pain o 8 patients had a negative correlation

e National guidelines for conservative management of chronic Yo * Majority of patients had public insurance and/or unemployed
back pain include: patient education, therapeutic exercises, Rusros : Pubiic status

+/- pharmacological therapy

Correlation

Nearly half of patients referred to PT were unable to attend PT

o ) N Variable Partial Correlation |p-value ® This study emphasize that chronic pain is a multidimensional
To _evalua‘te Fhe dlinical utility of_supp!en'fe nting the tra_dmonal '_\IRS' IAMODI -0.92a8 0.2417] phenomenon, encouraging providers te look beyond isolated
pain s_cale yvrth the_ MODI guestionnaire in understanding a patient’s Age 5 087 1aple 1. partial assessment such as pain intensity
chronic pain experience. Ml 0865 03388 correlations of & Our exploratory findings of low PT attendance show that

Sex 0.0123) 05492 ANRS although there are established national guidelines for chronic

Occupation 07505 0.4509] back pain treatment, they are often barriers to care and
Study Design Ethniciy 08013 04054 providers should take into account patient lifestyle in treatment
* Single-centered study conducted at Hawaii Pacific Neuroscience Insurance 07309 08239 planning
from June to July 2022 e Limitations of the study include small sample size, short
* Pain measured by NRS, disability measured by MODI m ANRS m AMODI duration of treatment, pain can be intermittent
* Baseline NRS and MODIs recorded ——
® Patients underwent 6 weeks of conservative pain treatment —
» 5-week follow-up NRS and MODIs were recorded . N N
o %A Pain and %A Disability calculatad as: . Lrs.-;;:r:gtarﬁzls;tlent barriers to PT attendance and follow-up
L) correlation: & Flg:re 1. Change in NRS * Measure effect of patient undergoing conservative treatment for
/\ = Post = pre treatment 100% mp Pain and disability increase or decrease — an: M‘?D' Scores longer duration
X in same direction [ Following 6 Week
pre treatment i g . .
{4 correlation: Conservative Treatment . Fvaluate MODI and NRS scores to patients undergoing both

Participants E:lg;rlgéibmyr;hpagg%nm;r [ in Low Back Pain Patients invasive and conservative treatment

32 total participants [e—

w! sciafica diagnosis excluded

. - @ Cabane,F, HoudeF, L& d, G. D Affect the Relstionzhip Setw: Pui d Di ility® A
30 participants | evetste S mebens S e o Enaret Lo Seek e osree of See Py
6 patients lost to follow up excluded -50.00% 0.00% 50.00% . ETT?L.':#;"Z*&Z?Q": 2:::.. &.Dong, v, Zrang, 1, L, X3 Garg O Cormmiations Detweer jumasr
: ’ % Change newomuscular fanction snd psin, umber dizasility in patients with nonspecific low back pain: &
24 participants crosz-zectional study. Medicine. Fubiiched andine 2047. . !
10 patients who have not completed Gwks | Current Treatment Guidelines as a Potential Barrier to Care e et
conservative treatment
— PT Attendance
14 participants | :
- 3 patints wih prior PT . AS%S "Lat'e"ts ‘:‘;ff Disclosure/Correspondence )
| J unable to atten
1 pariicipants 1 All authors reported no conflicts of interest.
. - no
fnapa,tlism correlation analysis yes Of those who attended, Principal Investigator: Kore Liow, MD, FACP, FAAN
e Software: Stata Version 12.1 each patient attended an Sub-Investigators: (Faculty Mentor), MD, Jason Viereck, MD, PhD
* Model adjusted for: age, sex, ethnicity, BMI, insurance type average of 9.6 hours of PT Corr dence or reprints: kliow i ience.com



https://hawaiineuroscience.com/centers/spine-and-pain-management/

MS Research Unit

Lead Investigator: Jason Viereck, MD, PhD,
Neurologist & Director, Comprehensive MS Center,
Clinical Assistant Professor of Medicine (Neurology)

18

Investigating the Prevalence of Psychiatric Disorders in MS Patients with Immune
Comorbidities? Research Assistants/Medical Students: Shin Chang
The immune system plays a vital role in the onset and progression of multiple sclerosis (MS).
Studies have shown that certain immune comorbidities such as Hashimoto’s thyroiditis, Type |
diabetes, and psoriasis are more prevalent in patients with MS. Other studies have also indicated
a higher rate of anxiety and depression among patients with MS. In this study, we will research
the patterns of immune comorbidities in patients with MS and how they may correlate with
diagnoses of depression and anxiety.

\

Multiple Sclerosis (MS) is an autoimmune inflammatory disease that affects the
central nervous system. It is also the most commaon chronic disabling
neurological disease in young adults, affecting nearly 1 million people in the US.

Recent studies have highlighted the high prevalence of comaorbidities in patients
with MS, in particular, autoimmune diseases such as immune thyroiditis,

rheumatoid arthritis, and Sjogren’s syndrome, and psychiatric disorders such as
depression and anxiety. These comorbidities are important to consider because
they may drastically impact the outcomes and quality of life of patients with MS.

Previous studies have found positive associations between autoimmune
diseases and psychiatric disorders, but have not looked at how co-existing
autoimmune diseases in patiants with MS may further influence their risks cll
having psychiatric disorders. By collecting information such as dam

Psychiatric Disorders Associated with Comorbid Autoimmune Diseases in Multiple Sclerosis

Shin Chang'?, Donovan Roy'?, Jenna Okazaki'#, Plyfaa Suwanamalik-Murphy'#, Masako Matsunaga, PhD?, Connor Goo'2,

Enrigue Carrazana, MD?, Jason Viereck, MD, PhD?, Kore Kai Liow, MD, FACP, FAAN12
M5 Research Unit, Hawail Pacific Meuroscience, Honolulu HI, John A Burms School of Medicing, Unhversity of Hawai, Honolulu, HI, *University of Hawaii at Manoa, Mook, Hawail, *University of Portland, Portiand, OR, *Unéversity of California, Dais, GA

Results

+ Of the 109 patients analyzed, 30 (27.5%) patients with M3 had co-existing autoimmune
diseases (ADs). A comparison between patients with and without comorbid ADs was mada.

+ The AD group was more likely to be female (86.7% vs. 67.1%; p=0.04) and older imedian 54y
ws. 45y; p=0.01). There was also a higher proportion of ADs found in patients with the primary
progressive type of MS (30.8% vs. 10.5%), however, the difference in MS type did not reach
statistical significance (p=0.13).

+ The AD group had a higher proportion of depression (50.0% vs. 25.3%; p=0.014) and a higher
proportion of anxiety (30.0% ws. 21.5%), however, the difference between the anxiaty groups
was nof statistically significant (p=0.35).

+ The AD group was also more likely to have one or more psychiatric/neurclogical conditions
than the non-AD group (63.3% vs. 38.2%; p=0.024).

P of ADs

socioeconomic factors, and clinical characteristics, our study hopes to analyze
how environment factors may influence the prevalence of comorbid autoimmune
diseases in MS and the types of health disparities associated with comorbid
autoimmune diseases in MS.

This study aims to understand the relationship between comorbid autoimmune
diseases and psychiatric disorders in patients with M3, and to elucidate
associated environment and health disparities within this relationship.

A retrospective chart review was conducted on patient records using the
eClinicalWorks software at the Hawaii Pacific Meuroscience (HPN) in Honolulu,
Hawaii, from January 2000 to June 2022. 147 patient records were identified
using the ICD-3 (340) and ICD-10 (G35) codes for M3. 38 patients were
excluded due to insufficient medical information or unclear M3 diagnoses.

Information collected includes demographics such as sex, race, employment
status, zip codes, and health insurance type; social history such as lobacco use,
alcohol use, illicit drug use, and occupation status; and clinical characteristics
such as co-existing cardiovascular conditions, autoimmune diseases, and
psychiatric conditions. The zip codes were classified by socioeconomic need
based on the 2021 Health Equity Index created by the Conduent Healthy
Communities Institute. Autoimmune diseases considered include psoriasis,
autoimmune thyroiditis, Sjogren’s syndrome, inflammatory bowel disease, celiac
disease, systemic lupus T id arthritis, ia gravis,
is, and immune thr iia purpura. F ic conditions

llected were i into ion, anxiety, and others, which included
conditions such as dysthymic disorder, bipolar disorder, and attention deficit
disorder.

about the MS char such as age at the time of M5
diagnosis, the patient’s ambulatory status, and the types of MS (Clinically
isolated syndrome, relapsing-remitting M3, primary-progressive MS, secondary-
progressive M3), were collected. 4 patients were previously diagnosed to have
M3 but later found to have neuromyelitis optica (NMO). NMO is also an
autoimmune disease of the CMS that presents with clinical manifestations
similar to that of MS, and was therefore traditionally classified as a type of MS.
Given this similarity, NMO was added as a variable alongside the types of MS in
our study.

Socio-demographic istics, clinical istics, and
psychiatric/neurclogical conditions between the autoimmune disease status
groups were compared using the Wilcoxon rank sum test for continuous
wariables and Pearson’s Chi-squared test or Fisher's exact test for categorical
variables. A p-value of less than 0.05 was considered statistically significant. R
(version 4.0.2) was used for all analyses.

Thyroiditis = Sjogren's symmme with and without AD
- bowel disease = ‘arthritis .
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Chinically isclaled syndrome 12 (11.8%) 8 (11.6%) 3(11.5%) 0.13
Relapsingremitling 54 (52.8%) 41(53.9%) 13 (50.0%)
Primary progressive 16 (15.7%) 8(10.5%) B (30.8%)
Secondary progressive 16 (15.7%) 14 (18.4%) 2(7.7%)
Neurnmyelilis Optica 4(3.8%) 4(5.3%) 0(0.0%)
(Missing) 7 3 4

Comparison of other clinical characteristics factors between the AD and non-AD groups
+ The AD group had a higher proportion of coronary artery disease (CAD) (13.3% vs. 2.5%;
p=0.048), and as well as asthma (26.7% vs. 10.1%; p=0.038).

Overall Without AD With AD
ne1B(IO0%)  ne79gze)  nmdopew) P
Asthima 0.038
e 03 (B5.3%) 71 (89.9%) 22 (73.3%)
Yes 16 (14.7%) B8(10.1%) 8 (26.7%)
Coronary Artery Diseases 0.048
e 103 (94.5%) 7 (97.5%) 26 (86.7%)
Yes B (5.5%) 2 (2.5%) 4(13.3%)
Hypertension, n (%) 0.078
N 82 (75.2%) B3 (79.7%) 19 (63.3%)
Yos 27 (24.8%) 16 (20.3%) 1 (36.7%)
Siroke, n (%) 0.063
N 105 (96.3%) T8 (98.7%) 27 (90.0%)
Yoz 4(3.7%) 1(1.3%) 3(10.0%)
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Conclusions/Discussion

Owr results showed that comorbid ADs in MS wera more prevalent in female
and older patients, but did not seem to be associated with other factors such
as socioeconomic status, health insurance type, and alcohol use.

Overall, depression was found in a significantly higher proportion of M3
patients with comorbid ADs. And although anxiety was not significantly more
prevalent in M3 patients with comorbid ADs, it still presented in a higher
proportion. These results support previous stuclias about the positive
associations betwean i i ion but also suggest
the increased risk of depression beyond the nsks Elraady posed by MS, by
having comaorbid ADs.

Other health disparities ware also found in M3 patients with comorbid ADs.
Asthma and coronary artery diseases were significantly more comman in the
AD group, while hypertension and stroke, although not significantty more
prevalent in the AD group, were found to be in a higher proportion.

Our research elucidates the need of addressing comarbid ADs in M3, given
the higher prevalence of debilitating psychiatric disorders and cardiovascular
diseases it is associated with. By showing these adverse health disparities, we
haope to influence the freatment choices and cross-specialty care management
of these patients, to help increase their treatment outcomes.

There are several limitations to this study. The small sample size may not
reprasent the population as a whole and may have skewed or obscured
trends. Another limitation is due to the retrospective chart review nature of this
study. Our data relied on the information that is often self-reported by patients
and depended on accurate patient charting. Thera may be instances where
charting was incomplete or varied between different physicians.

Saveral factors that were collected, such as race, tobacco use, and frequency
of exercise, could not be properly analyzed due to missing data from > 10% of
the patients. Future steps in this study could include surveying patients to
obtain these missing information to see how these factors influence the health
disparities in patients. The sample size of the data can also be increased by
expanding the data set to indude M3 patients from other health systems.
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Investigating the Etiologies of Seizures in Patients Undergoing Video-EEG at Hawaii Comprehensive

Epilepsy Center Research Assistan

t/ Medical Students: Julia Jahansooz

Routine electroencephalograms (EEG) are a first-line diagnostic tool used to detect abnormalities in brain
waves. Outpatient Video-EEG monitoring (VEEG) is a more extensive, multi-day procedure that helps to
determine the cause of these abnormalities. The distribution of etiologies of Hawaii Comprehensive Epilepsy
Center patients who underwent an VEEG is currently unknown. This project aims to identify the percentage of
patients with VEEG abnormalities and whether they experienced an epileptic versus a non-epileptic event. Other
factors that will be considered include age, gender, duration of epilepsy, types of seizures, and number of anti-

epileptic drugs (AED) used.

Investigating the Etiologies of Seizures in Patients Undergoing Video-EEG at Hawaii Comprehensive Epilepsy Center

Julia Jahansooz, MS12, Corey Nishimura2, Uiyeol Yoon'4 Taylor Matsubara's, Kyle Ishikawaz, Connor Goo'2 Vimala Vajjala, MD?,
Enrigue Carrazana, MD®, Jason Viereck, MD, PhD1, Kore Kai Liow, MD, FACP, FAAN12

“Chinical Researsh Canter, Mawal FacE Meursscience, HoNohl HI, 0hn A Bums Schodt of Medicne, Lnersty of Hawsl, Honoiubs, HI, Lniversity of Nre Dame, Mot Dame, IN, *Hawal Factc Universsy, Honousu, H, Shmeaton College, Norgn, LA

H®

NEUROQSCIENC

Background

Seizures are characterized by alterations in behavior or motor abilities and are
diagnosed with an electroenc am [EEG), an vy procedure
used in the diagnosis of epilepsy.2® Video-EES [vEEG) monitoring is classically
used to confirm, diagnose, and classify epilepsy.**# Pamnell et al. showed that
the use of inpatient vEEG monitoring altered the epilepsy dassification in

47 5% of patients, dassified previously non-diagnostic studies in 20% of
patients with epilepsy, and provided useful information in ~72% of patients
studied.®

Hawaii is a diversified state for which there is limited research available on
Mative Hawaiians and Pacific Islanders. Collecting data from Hawaii
Comprehensive Epilepsy Center will help to identify risk factors and guide
diagnoses in these under-represented populations.

Objectives
To identify the percentage of patients with vEEG abnormalities and whether
they experienced an epileptic versus a non-epileptic event. Other factors that

were considered include age, gender, age at onset, seizure types, MRI findings,
psychiatric comorbidities, and number of anti-epileptic drugs (AED) used.

We analyzed patient data from Hawaii Comprehensive Epilepsy Center
between 2015-2022. We selected individuals 18 years or older at the time of
vEEG. 248 subjects were identified. One was excluded for lack of a report. For
patients who had multiple vEEG procedures, each report was considered
independently totalling 294 vEEG reports. |RB exemption was granted by the
University of Hawai'i at Manoa's Office of Research Compliance [protocel
number: 2020-01010).

Data were collected from available medical records. Data included the
presence of a vEEG ity, photic sti and hyp i
procedure abnormalities, and the number of AEDs used. were

Of the 294 vEEG reports derived from 247 unique individuals, 209 (84.6%) vEEGs were
abnormal. Subjects with an abnormal vEEG were significantly more likely to have epilepsy (p<
0.001) and be taking an AED {p < 0.001).

Of the abnormal vEEGs, 123 (58.9%) elicited epileptic events which were subcategorized into
focal onset (69%], generalized onset (4.1%), and non-diagnostic (27%). Those with an epileptic
event were significantly more likely to have epilepsy (p < 0.001) and be taking an AED (p =
0.002) than these with a non-epileptic event.

Of the 86 (41.1%]) non-epileptic ssizures, & (7.0%) were psychogenic, 11 (13.0%) were
physiologic, 53 {63%] were unspecified non-epileptic, and 11 (13%) were non-dizgnostic. Those
with a non-epileptic seizure were significantly more likely to be Asian {p = 0.046) or Other [p =
0.031) race, have depression (p = 0.003), and have anxiety (p = 0.035).

Types of Seizures

Epileptic Mon-Epileptic
120 85
Unspecified
] |
Wan-Diagnostic
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P of Eplepsy Diagnoses by VEEG Results Age & Epllepsy Onsat

considered an epileptic event if there was an EEG anomaly or if it correlated to
an ictal event. Non-epileptic events were denoted by an event without a
corresponding change on EEG. Ewms were subcategorized as focal,

E ized, non-epileptic, or ic. Addi magnetic
resonance imaging {MRI} reports were examined for any structural
abnormalities.

Epilepsy risk factors were recorded including family history of epilepsy and
history of head trauma, developmental delay, abuse, and febrile seizures. Pre-
existing epilepsy dizagnosis, age at onset, and psychiatric comorbidities were
noted as well. Psychiatric comorbidities induded depressive disorder, anxiety
disorder, psychosis, bipolar disorder, attention-deficit/hyperactivity disorder,
post-traumatic stress disorder (PTSD), and somatoform disorder.

Characteristics of the vEEG reports were compared by Wilcoxon rank-sum
tests for numeric variables and Fisher's exact tests for categorical variables. A
p-value of <.05 was considered statistically significant for hypothesis testing.
All anzlyses were conducted in R version 4.0.2 (R Core Team, 2020).
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Conclusions/Discussion

-Of the 84.6% abnormal vEEGs, 21% were non-diagnostic and 77.6% of
diagnosable non-epileptic events were dassified as unspecified non-
epileptic. 5till, having a non-epileptic diagnosis can prevent the use of
unnecessary AEDs.

-Our distribution of epilepsy onset peaks with the 10-13 year old age group
which differs from epilepsy’s typical bimodal distribution.” This unimodal
arrangement could be due to the referral pattem of young adult patients to
Hawaii Pacific Neuroscience.

-0ur psychiatric comorbidity results align with previously conducted studies
using EEGs. In 2 study by Ho et al,, significant psychiatric disorder (PTSD,
anxiety) correlations were found in patients with psychogenic non-epileptic
seizures [PMES), other non-epileptic ssizure disorders, and epilepsy. We
further identified anxiety as a risk factor for non-epileptic seizures. A review
by Asadi-Pooyaa and Sperling found individuals with PNES are significanthy
more likely to have major depression.! The increased likelihood of
psychiatric comerbidities in non-epileptic seizures could be attributed to the
increased time taken to attain 2 non-epileptic seizure diagnosis.*

-0ur study was limited by the inclusion of multiple vEEG reports from the
same patient. As each vEEG report was treated as a unigue report, patient
comorbidities and ethnicity information were duplicated for those patients.
A second limitation was the use of non-standardized patient charts. Some
information such as ethnicity was not always available.

Future Directions

Future studies could explore the relationship between PNES and epilepsy,
risk factors for PNES, or risk factors in psychiatric comorbidities for PNES.
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Is Neuromodulation like VVagal Nerve Stimulator Improving the Quality of Life, Reducing HealthCare
Utilization in Geographic Island State like Hawaii?
Neuromodulation-based therapies such as vagal nerve stimulation (VNS) is used for patients with refractory
epilepsy. Many studies have shown VNS reduces seizure frequency and the impact on quality of life (QOL) in
patients implanted with VNS treatment in many epilepsy centers. However, the efficacy, utilization and QOL
of life in VNS patients has not been looked at in geographic isolated island populations like those in the state of
Hawaii and whether they are any different from other epilepsy centers. Our project seeks to investigate the
efficacy, utilization and QOL impacts of patients implanted with VNS at the Hawaii Comprehensive Epilepsy
Center and Hawaii Center for Neuromodulation.

Quality of Life in Patients with Refractory Epilepsy with Implanted Vagal Nerve Stimulation Using QOLIE-10

Enrique Carrazana, MD’, Jason Viereck, MD, PhD®, Kore Kai Liow, MD, FACP, FAAN'2

Ana Tavares?, Richard Rista*, Brennan Lee?, ZoeAnn Kon2, Connor Goo?,
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Background

Vagal nerve stimulation (VNS) is a neuromodulation-based
surgical treatment option that involves the implantation of a
device that electrically stlmulatns the vagus nerve. It is
l:ommonl},lI used as an adj fr in y when
y to iepi i dicati The exact mec i

of whlch VNS achieves its effects is not known, but

Among 37 epilepsy patients who underwent VNS implantation consecutively
at our epilepsy center, 12 patients completed the interview and were
included in the analysis. The mean age of participants was 45.25 years with
a range of 11 - 73 years. More than half (83.3%) of respondents were female,
and 100% were from an urban area based on zip code. The detailed
descrlptlon of patient clinical comorbidity characteristics of the study

yp d to be vagal projecti to

generating regions of the brain with desynchronized cortical
activity. Many studies have shown VNS reduces seizure
frequency,’ and the impact on quality of life (QOL) in patients
implanted with VNS treatment in the US cities,** However, the
efficacy, utilization, and QOL of life in VNS patients has not
been looked at in geographic isolated island ities like
in the state of Hawaii.

Objectives

To evaluate the efficacy, utilization, and QOL impacts of
patients residing in urban and rural communities implanted
with VNS at Hawaii Comprehensive Epilepsy Center.

A voluntary telephone survey was conducted on new and
follow-up patients seen at Hawaii Pacific Neuroscience (HPN)
institution between July 1st, 2022 and August 1st, 2022, to
|nvashgatn thnlr qualrty of life (QOL) following insertion of the

par is shown in Figure 1.
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Figure 1. Comorbidities of VNS Patients with Refractory Epilepsy. Diabetes Mellitus (DM),
Hyperlipidemia (HLD), Hypertansion (HTN), Respiratory Disease (Resp. Diseasa)

Participants mean quality of life in epilepsy-10 (QOLIE-10) score was 29.33,
with a minimum and maximum score of 21 and 44, respectively. By choosing
a QOLIE-10 total score of > 25 as a impaired quality of life, 8 (66.67%) of

neur py of wagal nerve stim P fulfilled this criteria. Majority of patients reported rarely to never
(VNS). feeling downhearted and blue, and many also reported feeling a little to not

at all fearful of having a seizure within the next month (shown in Table 1).
We administered a Cluallh; of Life in Epilapsv-'lﬂ (QOLIE-10) Tabih 1, Response of patents fr qualiy ofIfe assessment questors.

the

patients’ rating of their mamory, level of physlcnl and mental GALIEAD quaaons Mg Ml e k74 ]
well-being, energy, depression, worries about seizures and - — -
work, social limitations, and overall quality of life on VNS et Dy e S e o = e e e
treatment. it you Tl coun-bearid a3 o 18 20m 6050 3428
Interviewers were trained in survey administration to ensure Mat at il A it Somewhat Aot & graat
consistency of data ion and d a pre-written e e e el xlrm.
mlephone script. 5urveys lasted about 15 minutes, and the gy o Ao b ek s e o o e
surveyor d d patient resp to the survey in ade- |, .o commmty ™ I rom I e
identified online form in Google Docs ( gle, M in View, e
CA). All patients gave verbal consent and acknowledged the Herw mrasch arm you Boasd by 108 o 543 3628 )
right to decline the survey at any point. Patients were not e
Dﬁarﬂd incentives for survey c ion. The i How much an pou Bobased by 30285 433 435 om 18
were the patients seen at HPN either in-person or via video o s ar o e - - o . .
conferencing within the past seven years. Patients who e ottt " ! o ! '
declined or failed to complete the survey were excluded from How e e o s v 1Em sz zom 20m v

the study. When appropriate, the principal caregiver for the
patient was interviewed.

sirurn during

Conclusions/Discussion

M our |nstrlu'l|on in twelve patients, we observed
t in vari i of QoL gh the self-
raportad QOLIE-10 questi e. Impl t in QOL
metrics was significantly related to more favorable salzura
outcome. With VNS i lits notes app
50-60% of i i hi over 50% seizure
reduction after 12 to 24 months of treatment. Here, ten
(83.33 %) reported a reduction in their seizures with all
(100%) patients reporting they tolerate the neuromodulatory
device. Complete seizure freedom has been noted as the
single most important factor of QOL in npﬂephc pahents
Despite the significant impr in
only four (33.3%) reported a good quality of life. Given the
deleterious effects of recurrent seizures on the QOL in
patients with refractory epilepsy, improved QOL metrics is
an important treatment goal in this disorder.

Future Directions

Future dlrschons can include follow-up to help determine
heth are d as they i to
use the \I'NS device. In addition, this patient population may
have a baseline QOL and possibly completing this survey
incrementally in the future could see how their baseline is
changing as they continue treatment on the VNS device.
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Chang BK, Adlawan J, Fesenmeier S, Kaminskas D, Carrazana E, Liow KK. A Rare Presentation of Central
Nervous System Tuberculomas in an Immunocompetent Patient. Hawaii J Health Soc Welf. 2022
Jun;81(6):151-154. PMID: 35673365; PMCID: PMC9168935.

Cori Xiu Yue Sutton, Enrique Carrazana, Catherine Mitchell, Jason Viereck, Kore Kai Liow, Arash Ghaffari-
Rafi, Identification of associations and distinguishing moyamoya disease from ischemic strokes of other
etiologies: A retrospective case-control study, Annals of Medicine and Surgery, Volume 78,2022,103771, ISSN
2049-0801, https://doi.org/10.1016/j.amsu.2022.103771

Gorenflo R, Ho R, Carrazana E, Mitchell C, Viereck J, Liow KK, Ghaffari-Rafi A. Identification of risk factors
and distinguishing psychogenic nonepileptic seizures from epilepsy: A retrospective case-control study. Clin
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Crocker J, Liu K, Smith M, Nakamoto M, Mitchell C, Zhu E, Ma E, Morden FT, Chong A, Van N, Dang N,
Borman P, Carrazana E, Viereck J, Liow KK. Early Impact of the COVID-19 Pandemic on Qutpatient
Neurologic Care in Hawai'i. Hawaii J Health Soc Welf. 2022 Jan;81(1):6-12. PMID: 35028589; PMCID:
PMC8742305.

Ghaffari-Rafi A, Teehera KB, Higashihara TJ, Morden FTC, Goo C, Pang M, Sutton CXY, Kim KM, Lew RJ,
Luu K, Yamashita S, Mitchell C, Carrazana E, Viereck J, Liow KK. Variables Associated with Coronavirus
Disease 2019 Vaccine Hesitancy Amongst Patients with Neurological Disorders. Infect Dis Rep. 2021 Aug
30;13(3):763-810. doi: 10.3390/idr13030072. PMID: 34562997; PMCID: PMC8482072.

Smith M, Van N, Roberts A, Hosaka KRJ, Choi SY, Viereck J, Carrazana E, Borman P, Chen JJ, Liow

KK. Disparities in Alzheimer Disease and Mild Cognitive Impairment Among Native Hawaiians and Pacific
Islanders. Cogn Behav Neurol. 2021 Sep 2;34(3):200-206. doi: 10.1097/WNN.0000000000000279.
PubMed PMID: 34473671.

Morden FTC, Tan C, Carrazana E, Viereck J, Liow KK, Ghaffari-Rafi A. Characterizing idiopathic intracranial
hypertension socioeconomic disparities and clinical risk factors: A retrospective case-control study. Clin Neurol
Neurosurg. 2021 Aug 14;208:106894

PMID: 34455402.

Toni T, Tamanaha R, Newman B, Liang Y, Lee J, Carrazana E, Vajjala V, Viereck J, Liow KK. Effectiveness
of dual migraine therapy with CGRP inhibitors and onabotulinumtoxinA injections: case series. Neurol Sci.
2021 Aug 18. doi: 10.1007/s10072-021-05547-X.

PMID: 34409517 https://link.springer.com/article/10.1007%2Fs10072-021-05547-x

Ko AWK, Ghaffari-Rafi A, Chan A, Harris WB, Imasa A, Liow KK, Viereck J. A Case Report of Antibiotic-
Induced Aseptic Meningitis in Psoriasis. Hawaii J Health Soc Welf. 2021 Jun;80(6):129-133.
PubMed PMID: 34195619; PubMed Central PMCID: PMC8237324.0nline PDF Access

Smith M, Nakamoto M, Crocker J, Tiffany Morden F, Liu K, Ma E, Chong A, Van N, Vajjala V, Carrazana E,
Viereck J, Liow K. Early impact of the COVID-19 pandemic on outpatient migraine care in Hawaii: Results of
a quality improvement survey. Headache. 2020 Dec 14;. doi: 10.1111/head.14030.

PubMed PMID: 33316097.

Nakamoto M, Carrazana E, Viereck J, Liow K. Epilepsy in the time of COVID-19. Acta Neurol Scand. 2020
Oct 11;. doi: 10.1111/ane.13360. [Epub ahead of print]
PubMed PMID: 33043445; PubMed Central PMCID: PMC7675556.

Ghaffari-Rafi A, Gorenflo R, Hu H, Viereck J, Liow K. Role Of Psychiatric, Cardiovascular, Socioeconomic,
And Demographic Risk Factors On Idiopathic Normal Pressure Hydrocephalus: A Retrospective Case-Control
Study. Clin Neurol Neurosurg. 2020 Jun;193:105836. doi: 10.1016/j.clineuro.2020.105836. Epub 2020 Apr 28.
PubMed PMID: 32371292.

Smith M, Wicknick A, Liow KK. Medical School Hotline: Hawai'i Pacific Neuroscience Summer Internship
Program. Hawaii J Health Soc Welf. 2020 Mar 1;79(3):82-85. PubMed PMID: 32190840; PubMed Central
PMCID: PMC7061031.
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Ho R, Ocol J, Lu C, Dolim S, Yang M, Carrazana E, Liow KK. Presentation of psychogenic nonepileptic
seizures in Hawaii's ethnoracially diverse population. Epilepsy Behav. 2019 Jul;96:150-154. doi:
10.1016/j.yebeh.2019.04.024. Epub 2019 May 28.

PubMed PMID: 31146179

Lew WJ, Tsai WY, Balaraman V, Liow KK, Tyson J, Wang WK. Zika Virus: Relevance to the State of
Hawai'i. Hawaii J Med Public Health. 2019 Apr;78(4):123-127.
PubMed PMID: 30972234; PubMed Central PMCID: PMC6452016.

Beckwith NL, Khil JC, Teng J, Liow KK, Smith A, Luna J. Inappropriate Laughter and Behaviours: How,
What, and Why? Case of an Adult with Undiagnosed Gelastic Seizure with Hypothalamic Hamartoma. Hawaii
J Med Public Health. 2018 Dec;77(12):319-324. PubMed PMID: 30533284; PubMed Central PMCID:
PMC6277842.

Student or Resident Involved National & International Neuroscience Presentations

Evaluating Whether EEG Could Predict Alzheimer’s Disease Onset in Preclinical Patients with the ApoE4
Allele: An Update. Kim N, Tan C, Ma E, Kutlu S, Mitchell C, Carrazana E, Viereck J, Vajjala V, Liow K. 2022
American Epilepsy Society Meeting, Nashville, TN December 2022

Employability, Work Difficulties and Factors Impacting Chronic Migraine Patients of Hawaii: Results of a
Quality Improvement Survey, Michelle Stafford, Tracy Van, Rachel Gorenflo, Frances Morden, Kara Ushijima,
Ashley Ung, Emma Inouye, Uiyeol Yoon, Dr. Vimala Vajjala, Dr. Enrique Carrazana, Dr. Kore Liow.
American Academy of Neurology Annual Meeting, Seattle, WA, April 2022.

Influence of Ethnoracial and Sociodemographic Variables on Incidence and Management of Traumatic Brain
Injury Patients in Hawaii. Kayti Luu, Michelle Pang, Rachel Gorenflo, Frances Morden, Ariel Ma, Nicholas
Sims, Lauren Fujii, Kent Yamamoto, Enrique Carrazana, Jason Viereck, Kore Liow, American Academy of
Neurology Annual Meeting, Seattle, WA, April 2022.

Association of Mechanism of Injury and Clinical Presentation of Patients with Traumatic Brain Injury in
Hawai’i. Michelle Pang, Kayti Luu, Frances Morden, Rachel Gorenflo, Ariel Mal, Nicholas Sims, Lauren Fujii,
Kent Yamamoto, Enrique Carrazana, Jason Viereck, Kore Kai Liow. American Association of Neurological
Surgeons (AANS) Annual Scientific Meeting,

Philadelphia, PA, USA. April 2022.

Identifying Familiarity and Knowledge Of Aducanumab In Caregivers Of Hawaii Alzheimer’s Disease
Patients. C. Goo, F. Morden, S. Aquino, K. Wong, J. Kawamura, S. Masca, R. Gorenflo , P. Borman, E.
Carrazana, J. Viereck, K. Liow. 16" International Conference on Alzheimer’s & Parkinson’s Diseases,
Barcelona, Spain. March 15-20, 2022

Systematic Review of Recruitment Bias in U.S. Phase 2 and 3 Randomized Clinical Trials of Cancer &
Chemotherapy in Adults: 2008-2019. Buffenstein, I, Taylor E, Kaneakua, B, Matsunaga, M., Choi SY,
Carrazana E, Liow, K, Viereck,J, Ghaffari-Rafi A. International Cancer Education Conference, Virtual,
October 12-16, 2021

Buffenstein I., Tan C., Linna J., Masca A., Kayumova R., Ragheb J., Gorenflo R., Chang J., Carrazana E.,
Viereck J., Morden F., Liow K. “Sociodemographic Disparities of Patients with Lumbar Radiculopathy: A
Single-Centered Retrospective Study.” 2022 Association of Academic Physiatrists Annual Scientific
Meeting, New Orleans, Feb 2022.
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Sociodemographic and Biological Differences Between Traumatic Brain Injury Patients Of Different
Ethnoracial Groups Michelle Pang, Kayti Luu, Rachel Gorenflo, Frances Morden, Ariel Ma, Nicholas Sims,
Lauren Fujii, Kent Yamamoto, Enrique Carrazana, Jason Viereck, Kore Kai Liow. 2022 Association of
Academic Physiatrists Annual Scientific Meeting, New Orleans, Feb 2022.

Evaluating Whether EEG could Predict Alzheimer's Disease Onset in Preclinical Patients with the ApoE4
Allele MaE, Kutlu S, Kim N, Mitchell C, Vajjala V, Carrazana E, Viereck J, Liow K 2021 AAIC
(Alzheimer's Association International Conference), Denver, CO, Wednesday 2021 July 26™

Demographic Bias in Opioid Use Disorder Clinical Trials. Buffenstein, I, Taylor E, Kaneakua, B, Carrazana E,
Liow, K, Viereck,J, Ghaffari-Rafi A. American Medical Association Research Challenge. Virtual
Conference, December 2021

Psychiatric, and Biological Risk Factors in Psychogenic Nonepileptic Seizures. Gorenflo R, Ho R, Viereck J,
Mitchell C, Carrazana E, Liow KK, Ghaffari-Rafi A, Identifying Socioeconomic, 25th World Congress of
Neurology. Annual Scientific Meeting, Rome, Italy. October 3-7, 2021

Comparing Epilepsy to Psychogenic Non-Epileptic Seizures, Identification of Risk Factors: A Retrospective
Case-Control Study. Ho R, Gorenflo R, Viereck J, Mitchell C, Carrazana E, Liow KK, Ghaffari-Rafi. 25th
World Congress of Neurology. Annual Scientific Meeting, Rome, Italy. October 3-7, 2021

Sociodemographic Disparities and Risk Factors in Diagnosing Idiopathic Intracranial

Hypertension: A Retrospective Case-Control Study. Frances Morden Charissa Tan, Enrique Carrazana, Jason
Viereck, Kore Kai Liow, Arash Ghaffari-Rafi. American Association of Neurological Surgeons, Annual
Scietific Meeting, Orlando, FL, August 2021

Assessing U.S. Demographic Recruitment Bias in 21% Century Neurosurgery Clinical Trials. Taylor E,
Buffenstein I, Kaneakua B, Ghaffari-Rafi A, Viereck J, Carrazana E, Liow K. American Association of
Neurological Surgeons, Annual Scientific Meeting, Orlando, FL, August 2021

Factors that Affect the Employability of Patients with Epilepsy in Hawaii: A Look at Race, Comorbidities, and
Marital Status. Gorenflo R, Kimball L, Taeza B, Gan A, Viereck J, Carrazana E, Liow K. American Academy
of Neurology Annual Meeting, April 2021

Effectiveness of Dual Migraine therapy with CGRP Antagonists and OnabotulinumtoxinA Injections:
Experience from a Single Migraine Center in Hawaii. Lee J, Liang Y, Newman B, Tamanaha R, Toni T,
Carrazana E, Vajjala V, Viereck J, Liow K. 2020 International Headache Society Annual Meeting

COVID-19 Pandemic Effect on Epilepsy Outpatient Care at a Regional Referral Center in Hawaii. Nakamoto
M, Smith M, Crocker J, Morden F, Liu K, Ma E, Chong A, Van N, Mitchell C, Zhu E, Dang N, Carrazana E,
Viereck J, Liow K. 74" Annual Meeting of the American Epilepsy Society Meeting, Seattle, WA, Dec 2020.

Use of Cannabinoids in Patients with Epilepsy from a Comprehensive Epilepsy Center in Hawaii. R Ho, J
Zhang, C Lu, B Fong, K Oura, A Shipman, H Hu, A Appana, G Slattery, E Carrazana , K Liow, American
Epilepsy Society Annual Meeting, Baltimore, MD, Dec, 2019

Biopsychological predictors in patients with psychogenic non-epileptic seizures from a comprehensive
epilepsy center in Hawai'i, ,C Lu, R Ho, J Ocol, M Yang, E Carrazana, K Liow American Epilepsy Society
Annual Meeting, Baltimore, MD, Dec, 2019
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Presentation of PNES in Hawaii’s Ethnoculturally Diverse Patients. American Epilepsy Society Meeting, New
Orleans, LA. December 2018.

Neuroscience Faculty PubMed Publications

Fang, C., Hernandez, P., Liow, K. et al. Buntanetap, a Novel Translational Inhibitor of Multiple Neurotoxic
Proteins, Proves to Be Safe and Promising in Both Alzheimer’s and Parkinson’s Patients. J Prev Alzheimers Dis

(2022). https://doi.org/10.14283/jpad.2022.84

Rademacher, M, Toledo, M, Van Paesschen, W, Liow, KK, Milanov, I1G, Esch, M-L, et al. Efficacy and safety
of adjunctive padsevonil in adults with drug-resistant focal epilepsy: Results from two double-blind,
randomized, placebo-controlled trials. Epilepsia Open. 2022; 00: 1— 13. https://doi.org/10.1002/epi4.12656

Sperling MR, Wheless JW, Hogan RE, Dlugos D, Cascino GD, Liow K, Rabinowicz AL, Carrazana E; DIAZ
001.05 Study Group. Use of second doses of Valtoco® (diazepam nasal spray) across 24 hours after the initial
dose for out-of-hospital seizure clusters: Results from a phase 3, open-label, repeat-dose safety study. Epilepsia.
2022 Apr;63(4):836-843. doi: 10.1111/epi.17177. Epub 2022 Feb 2. PMID: 35112342.

Mignot E, Mayleben D, Fietze I, Leger D, Zammit G, Bassetti CLA, Pain S, Kinter DS, Roth T; investigators.
Safety And Efficacy Of Daridorexant In Patients With Insomnia Disorder: Results From Two Multicentre,
Randomised, Double-Blind, Placebo-Controlled, Phase 3 Trials. Lancet Neurol. 2022 Feb;21(2):125-139. doi:
10.1016/S1474-4422(21)00436-1. Erratum in: Lancet Neurol. 2022 Jan 20;:

PMID: 35065036.

French JA, Cole AJ, Faught E, Theodore WH, Vezzani A, Liow K, Halford JJ, Armstrong R, Szaflarski JP,
Hubbard S, Patel J, Chen K, Feng W, Rizzo M, Elkins J, Knafler G, Parkerson KA; OPUS Study Group. Safety
and Efficacy of Nataluzimab as Adjunctive Therapy for People With Drug-Resistant Epilepsy: A Phase 2 Study.
Neurology. 2021 Sep 14:10.1212/

PMID: 34521687.

Wheless JW, Miller I, Hogan RE, Dlugos D, Biton V, Cascino GD, Sperling MR, Liow K, Vazquez B, Segal EB,
Tarquinio D, Mauney W, Desai J, Rabinowicz AL, Carrazana E; DIAZ.001.05 Study Group. Final results from a Phase
3, long-term, open-label, repeat-dose safety study of diazepam nasal spray for seizure clusters in patients with epilepsy.
Epilepsia. 2021 Aug 21. doi: 10.1111/epi.17041.

PMID: 34418086. https://onlinelibrary.wiley.com/doi/epdf/10.1111/epi.17041

Cascino GD, Tarquinio D, Wheless JW, Hogan RE, Sperling MR, Liow K, Desai J, Davis C, Rabinowicz AL,
Carrazana E. Lack of observed tolerance to diazepam nasal spray (Valtoco®) after long-term rescue therapy in
patients with epilepsy: Interim results from a phase 3, open-label, repeat-dose safety study. Epilepsy

Behav. 2021 May 3;120:107983. doi: 10.1016/j.yebeh.2021.107983

PubMed PMID: 33957437 Online Full Text PDF Link

Segal EB, Tarquinio D, Miller I, Wheless JW, Dlugos D, Biton V, Cascino GD, Desai J, Hogan RE, Liow K,
Sperling MR, Vazquez B, Cook DF, Rabinowicz AL, Carrazana E. Evaluation of diazepam nasal spray in
patients with epilepsy concomitantly using maintenance benzodiazepines: An interim subgroup analysis from a
phase 3, long-term, open-label safety study. Epilepsia. 2021 May 4;. doi: 10.1111/epi.16901.

PubMed PMID: 33942315. Open Access Online PDF
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Miller 1, Wheless JW, Hogan RE, Dlugos D, Biton V, Cascino GD, Sperling MR, Liow K, Vazquez B, Segal
EB, Tarquinio D, Mauney W, Desai J, Rabinowicz AL, Carrazana E. Consistent safety and tolerability of
Valtoco® (diazepam nasal spray) in relationship to usage frequency in patients with seizure clusters: Interim
results from a phase 3, long-term, open-label, repeat-dose safety study. Epilepsia Open. 2021 May 5;. doi:
10.1002/epi4.12494. Online Access

PubMed PMID: 34033266

Nair DR, Laxer KD, Weber PB et al. Nine-Year Prospective Efficacy And Safety Of Brain-Responsive
Neurostimulation For Focal Epilepsy. Neurology. 2020 Sep 1;95(9):e1244-e1256. doi:
10.1212/WNL.0000000000010154. Epub 2020 Jul 20.

PubMed PMID: 32690786; PubMed Central PMCID: PMC7538230.

Hauser SL, Bar-Or A, Cohen JA, Comi G, Correale J, Coyle PK, Cross AH, de Seze J, Leppert D, Montalban
X, Selmaj K, Wiend| H, Kerloeguen C, Willi R, Li B, Kakarieka A, Tomic D, Goodyear A, Pingili R, Haring
DA, Ramanathan K, Merschhemke M, Kappos L. Ofatumumab versus Teriflunomide in Multiple Sclerosis. N
Engl J Med. 2020 Aug 6;383(6):546-557. doi: 10.1056/NEJM0al1917246.

PubMed PMID: 32757523.

Meador KJ, Pennell PB, May RC, Brown CA, Baker G, Bromley R, Loring DW, Cohen MJ. Effects of
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Neuroscience Faculty National or International Presentations

Safety and Time to Second Doses in Pediatric and Adult Patients With Seizure Clusters Treated With Diazepam
Nasal Spray in a Phase 3, Open-Label, Repeat-Dose Safety Study. James W. Wheless, R. Edward Hogan,
Michael R. Sperling, Kore Liow, Daniel Tarquinio, Jay Desai, Dennis Dlugos, Gregory D. Cascino, Enrique
Carrazana, and Adrian L. Rabinowicz, for the DIAZ.001.05 Study Group. 2" North American Epilepsy
Congress, May 2022

Timing to Administration and Ease of Dosing of Diazepam Nasal Spray Rescue Therapy for Seizure Clusters:
Results from a Phase 3, Long-Term Open-Label, Repeat-Dose Safety Study. Jay Desai, MD; R. Edward Hogan,
MD; James W. Wheless, MD; Michael R. Sperling, MD; Kore Liow, MD; Daniel Tarquinio; Dennis Dlugos,
MD; Gregory D. Cascino, MD; Sunita N. Misra, MD, PhD; Adrian L. Rabinowicz, MD; and Enrigue
Carrazana, MD for the DIAZ.001.05 Study Group. American Academy of Neurology Annual Meeting,
Seattle, WA, April 2022.

Safety of a Second Dose of Diazepam Nasal Spray Within 4 Hours in Patients with Seizure Clusters: Final
Results From a Long-Term, Phase 3, Open-Label, Repeat-Dose Safety Study. Gregory D. Cascino, MD; Jay
Desai, MD2; Daniel Targuinio, DO; James W. Wheless, MD; R. Edward Hogan, MD; Michael R. Sperling,
MD; Kore Liow, MD; Sunita N. Misra, MD, PhD; Enrique Carrazana, MD; and Adrian L. Rabinowicz, MD for
the DIAZ.011.05 Study Group. American Academy of Neurology Annual Meeting, Seattle, WA, April 2022.

Positive Clinical Outcomes in Two Phase 2a Studies; ADAS-Cog in Alzheimer’s and UPDRS in Parkinson’s
patients plus Markers of Toxic Cascade that Leads to Nerve Cell Death
2021 Alzheimer's Association International Conference, Denver, CO, Wednesday July 26%

Safety Profile of Valtoco® (diazepam nasal spray) in Patients with Epilepsy: Final Results From a Phase 3,
Open-Label, 12-Month Repeat Dose Safety Study. Wheless JW, Sperling MR, Liow K, Vazquez B, Segal EB,
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Miller 1, Hogan RE, Tarquinio D, Mauney W, DeSai J, Dlugos D, Biton V, Cascino G, Carrazana E;
Rabinowicz AL, for the DIAZ.001.05 Study Group. American Managed Care Pharmacist (AMCP) Annual
Meeting, Virtual. April 2021

Time to Second Doses in Emergency Seizure Patients Treated with Valtoco® (diazepam nasal spray) Across 24
Hours: Subgroup Results From a Completed Phase 3, Open-label, Repeat Dose Safety Study. Wheless JW,
Sperling MR, Liow K, Vazquez B, Segal EB, Miller I, Hogan RE, Tarquinio D, Mauney W, DeSai J, Dlugos D,
Biton V, Cascino G, Carrazana E; Rabinowicz AL, for the DIAZ.001.05 Study Group. American Managed
Care Pharmacist (AMCP) Annual Meeting, Virtual. April 2021

Evaluation of Diazepam Nasal Spray in Patients with Epilepsy Concomitantly Using Maintenance
Benzodiazepines: Interim Analysis from a Phase 3, Long-term, Open-label Safety Study. Segal E, Tarquinio D,
Miller 1, Wheless J, Dlugos D, Biton V, Cascino G, Desai J, Hogan E, Liow K, Mauney W, Sperling M, Cook
D, Rabinowicz A, Carrazana E, for the DIAZ.001.05 Study Group. American Academy of Neurology (AAN),
Annual Meeting, Virtual. April 2021

Safety Profile of VValtoco® (diazepam nasal spray) in Patients With Epilepsy: Final Results From a Phase 3,
Open-Label, 12-Month Repeat Dose Safety Study. Wheless JW, Sperling MR, Liow K, Vazquez B, Segal EB,
Miller I, Hogan RE, Tarquinio D, Mauney W, DeSai J, Dlugos D, Biton V, Cascino G, Carrazana E;
Rabinowicz AL, for the DIAZ.001.05 Study Group. American Academy of Neurology (AAN), Annual
Meeting, Virtual. April 2021

Time to Second Doses in Emergency Seizure Patients Treated with Valtoco® (diazepam nasal spray) Across 24
Hours: Subgroup Results From a Completed Phase 3, Open-label, Repeat Dose Safety Study. Wheless JW,
Sperling MR, Liow K, Vazquez B, Segal EB, Miller I, Hogan RE, Tarquinio D, Mauney W, DeSai J, Dlugos D,
Biton V, Cascino G, Carrazana E; Rabinowicz AL, for the DIAZ.001.05 Study Group. American Academy of
Neurology (AAN), Annual Meeting, Virtual. April 2021

Use of a Second Dose of Diazepam Nasal Spray Within 4 Hours and Effect on the Safety Profile in Patients
with Seizure Clusters: Interim Results from a Phase 3, Open-Label, 12-Month Repeat Dose Safety Study.
Daniel Tarquinio, Eric B. Segal, lan Miller, James W. Wheless, R. Edward Hogan, Victor Biton, Gregory D.
Cascino, Michael R. Sperling, Kore Liow, Blanca Vazquez, Ricardo Ayala, Weldon Mauney, Jay Desai, Adrian
L. Rabinowicz, Enrique Carrazana, for the DIAZ.001.05 Study Group. 74" Annual Meeting of the American
Epilepsy Society Meeting, Seattle, WA, Dec 2020.

Evaluation of Diazepam Nasal Spray in Patients with Epilepsy Concomitantly Using Maintenance
Benzodiazepines: Interim Analysis from a Phase 3, Long-term, Open-label Safety Study. Eric B. Segal, ;
Daniel Tarquinio, lan Miller, James W. Wheless, Dennis Dlugos, Ricardo Ayala,Victor Biton, Gregory D.
Cascino, Jay Desai, R. Edward Hogan, Kore Liow, Weldon Mauney, Michael R. Sperling, Blanca Vazquez,
David F. Cook, Adrian L. Rabinowicz, Enrique Carrazana for the DIAZ.001.05 Study Group. 74" Annual
Meeting of the American Epilepsy Society Meeting, Seattle, WA, Dec 2020.

Efficacy and Safety Of Adjunctive Padsevonil In Adults With Drug-Resistant Focal Seizures: A Double-Blind,
Randomized, Placebo-Controlled Dose-Finding Trial. Rademacher M, Toledo M, Van Paesschen W, Liow K,
Esch M, Webster E, Wang N, Werhahn K, French J. 74" Annual Meeting of the American Epilepsy Society
Meeting, Seattle, WA, Dec 2020.

Vagal Nerve Stimulation (VNS) in genetic developmental epileptic encephalopathies (DEE):
approach in highly specialized centers around the world. Kwan P, Verner R, O'Brien T, El Tahry R, Keough K,
Boggs J, Fahoum F, Greco T, Van Grunderbeek W, Sen A,Core-VNS Study Group. 2020 74" Annual Meeting
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of the American Epilepsy Society Meeting, Seattle, WA, Dec 2020.

CORE-VNS: A Prospective Outcomes Registry of Patients With Drug-resistant Epilepsy Treated With Vagus
Nerve Stimulation Therapy. Kwan P, Verner R, O'Brien T, El Tahry R, Keough K, Boggs J, Fahoum F, Greco
T, Van Grunderbeek W, Sen A,Core-VNS Study Group. 2020 74t Annual Meeting of the American Epilepsy
Society Meeting, Seattle, WA, Dec 2020.

A Randomized Phase 3 Study in Mild Alzheimer’s Disease (DAYBREAK-ALZ). Sims JR, Zimmer J, Wessels
A, Selzler K, Andersen SW, Landry J, Mullen J, Barker P, Stern R, Vellas B, Boada M, Cohen S, MacSweeny
E, Tariot P. Lanabecestat. 14" International Conference on Alzheimer's and Parkinson's Disease (ADPD)
2019.

Willis B, James D, Scott S, Bragg S, Mullen J, Downing A, Selzler K, Wessels A, Zimmer J, Sims J.
Lanabecestat: Biomarker results from two Phase 3 studies in Alzheimer’s disease. 14" International
Conference on Alzheimer's and Parkinson's Disease (ADPD) 20109.

Mintun M, Shcherbinin S, Charil A, Zimmer J, Andersen S, Landry J, Mullen J, Wessels A, Bragg S, Selzler
K, Fleisher A, Sims J. Lanabecestat: Neuroimaging results from two Phase 3 studies in Alzheimer’s disease.
14™ International Conference on Alzheimer's and Parkinson's Disease (ADPD) 2019.

Two-Part, Double-Blind, Placebo-Controlled, Inpatient, Dose-Ranging Efficacy Study of Staccato
Alprazolam (STAP-001) in Patients with Epilepsy with a Predictable Seizure Pattern: Results from the Initial
Open-Label Feasibility Part. J French, K Liow, B Vazquez, P Klein, D Tarquinio, B Reich, R Small, J
Isojarvi. American Academy of Neurology Annual Meeting, Philadelphia, PA April, 2019

Pharmacokinetics of Diazepam Buccal Film in Adult Patients with Epilepsy: Comparison of Bioavailability with
Periictal and Interictal Administration. American Society of Experimental Therapeutics, Bethesda, MD, March
20109.

Pharmacokinetics of Diazepam Buccal Soluble Film in Adult Patients with Epilepsy. American Epilepsy
Society Meeting, New Orleans, LA. December 2018.

The Usability of Diazepam Buccal Soluble Film (DBSF) As an Oral Treatment for The Management of Acute
Bouts of Cluster Seizures In Adult Patients With Epilepsy. American Epilepsy Society Meeting, New Orleans,
LA. December 2018.

Inhaled Levodopa (CVT-301, 84-mg Dose) Significantly Improves Motor Function During OFF Periods in
Parkinson’s Disease Subjects: A Phase 3 Study (SPAN-PD). 24" International Congress of Parkinson’s
Disease and Movement Disorders, Vancouver, BC, CANADA. 2018



