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Qiwen Chen', Xinmu Zhang', Winifer Ali', Syed Hashmi’, Tasneem Al-Huniti’, Lia Bozza', Md. Mosiqur Rahman?, Ruitang Deng’
'Department of Biomedical and Pharmaceutical Sciences, College of Pharmacy, University of Rhode Island

Hegatocellular carcinoma (HCC) &= one of the most common
forma of liver cancer worldwide, with incidence rates steaddy
increaging. There are cumently limited effective treatment
opfions for HOC patients, The chaliénge remains due 1o the
complexity of HCC pathogenesis and the lack of fully =
understanding of the undenying mechanisms, In recen!t years,
the  ubiguitin-proteasome  system  and  deubiguitinatng
anzymes |DUBs) hava recaived considerable atention for |
dissacting the insights inte tha mechansms of HCC and othar L
cancars. The ubiquitin-protessoma systam regulabtes muitiple
call functions, including eeli cyele progression, OMA repalr,
and cellular aignal transduction. Dysregulstion of ublquitin-
related proteine s associsted with varous diseases and
cancers. Ubiquitin is mitially activated by enzymes E1, then et - ¥ - 2
transtarred 1o E2. and finally igated fo the target protein by E3 =) A e i - : ¥ I FEEF PP el el r
anzymes in & process called ubiquitination. Subssquantly. FEE A Pr e
deubiguitinating enzymes, such as USP2b, remove ubiguitin Miua o Amime___ e
from the substrate by cleaving the isopeptide bond, thereby
P ting protein i and i protein
stabilization. DUBz play a critical role in protain stabiity
apoptosis, and DNA repair. Therefore, modulsting spacific
DUBe, such as USF2h, can represant a potential future
tharapeutic approach and enabla the identification of nowal
tharapeutic targets and blomarkers for both diaghosis and
treatment,

Objectives

Previously Established in Dr. Deng's Laboratory:

* WUSP2h is the predominant isoform of USP2 in the liver and
is significantly downregulated in HOC turmor tissues m both
humans and mice,

Functionally, USP2Zh ted cell prolferation, colony
formation, and wound healing, while also enhancing bile
acid-induced spoptosia and necrosis

USP2h plays a dual role in the pathogenesis of HCG, =

exhibiting  bath  tumosp ing  and 1 P =

actvitbes. Dur current obgstive is fo uncover e mechanizms
underfying these contradictory funcliens.

Objective 1 Identify USP2b's targat proteinz ralated to cell

prolifaration and apoptosis through Co-IP couplad with

prataomic and Westarn blot.

Objective 2: Determine whather the fargst proteine am

dysraguistad in human and mice HGC fiver samples

Objective 3. knvestigate whether USP2h deubiquitinates the

target proteins 7 ¥itro and evaluate their functional role in cell

profiferation and apoptosis using USF2-KO 3A celis

Objective 4: |dentify USPED's farget proteins’ potential

downstream targets through proteomics and STRING Metwork

and assess heir role in cell prolderation and apopiosis,

St o L3 wnd 1 Sapet prosee on ces pofroes 1 HCC Sela (56

First Place - Mechanistic Insights into USP2b-Mediated Cell
Proliferation and Cell Apoptosis Pathways in Hepatocellular
Carcinoma

Qiwen Chen, Xinmu Zhang, Winifer Ali, Syed Hashmi, Tasneem Al-Huniti, Lia Bozza, Md. Mosiqur Rahman, Ruitang
Deng

Hepatocellular carcinoma (HCC) is one of the most common forms of liver cancer worldwide and accounts for 90% of liver cancer cases. By
2025, it is estimated to have more than one million cases globally. Hepatitis B virus and hepatitis C virus are the main risk factors for HCC
development. Early-stage HCC patients may profit from multiple treatment options, including surgical resection, liver transplantation,
arterial embolization, radioembolization, or systemic targeted agents. Currently, there is a limited effective option in treating HCC patients.
There is an urge to develop more effective therapies for HCC. However, the challenge remains due to the complexity of HCC pathogenesis
and the lack of understanding of the complex mechanism. In recent years, the ubiquitin-proteasome system (UPS) and deubiquitinating
enzymes (DUBs) have emerged as an important topic for understanding the mechanism of HCC and other cancers. The ubiquitin-
proteasome system is one of the most important posttranslational modification pathways in eukaryotic cells that regulates cell functions,
including cell cycle progression, DNA repair, and signal transduction. Ubiquitination can be reversed by deubiquitinating enzymes (DUBs)
such as ubiquitin-specific peptidase 2 (USP2) that can cleave ubiquitin or ubiquitinated proteins from targeted proteins. In our previous
study, we found that the overexpression of USP2b exhibited tumorigenic activities through promoting cell proliferation, colony formation,
and wound healing in HepG2-WT and Huh 7 cells. Interestingly, overexpression of USP2b exhibited tumor suppressor characteristics through
enhancing bile acid-induced apoptosis and necrosis in HepG2-WT and Huh7 cells upon bile acid treatment. Through a
coimmunoprecipitated (Co-IP) — coupled proteomic analysis and western blot, novel USP2b-regulated downstream target proteins involved
in the cell proliferation signaling pathway and the apoptosis signaling pathways have been identified. These newly identified USP2b target
proteins were significantly upregulated or downregulated in HCC subjects. This finding reveals that USP2b exhibited both oncogenic and
tumor- suppressing activities by regulating different signaling pathways. Therefore, delineating the novel mechanism in which USP2b
promotes tumorigenesis while also expressing tumor-suppressing activities will provide the basis for developing more effective therapies by
targeting USP2b or its downstream signaling pathways.
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Second Place - Does the marine pathogen Tenacibaculum discolor
lift iron to outcompete rivals?

Ololade Gbadebo, Walter Balansa, Yan-Song Ye, Qihao Wu, David Rowley

Disease is a major bottleneck limiting aquaculture production, particularly during the vulnerable larval stages of bivalves. While Vibrio
species are well-established pathogens of oyster larvae, the pathogenic potential of Tenacibaculum species in bivalve systems remains
largely unexplored. Preliminary studies showed that a Tenacibaculum strain isolated from larval oysters induced significant larval mortality
and exhibited hemolytic activity. Although siderophore production is not universally classified as a virulence factor, iron acquisition is
essential for microbial survival and may contribute to pathogenicity. We hypothesized that siderophore production contributes to the
pathogenicity of T. discolor in oyster larvae. Here, we report the discovery of new siderophores produced by Tenacibaculum discolor DEN13.
The bacterial whole genome was sequenced and annotated. The genome was analyzed using antiSMASH to identify biosynthetic gene
clusters, including that of NRPS-independent siderophores. Following 48-hour cultivation, culture supernatants were extracted by solid-
phase extraction using 20%, 40%, 60%, 80% methanol/water, and 100% methanol. Extracts were fractionated and purified using reverse-
phase MPLC followed by reverse-phase HPLC. Extracts and isolates were analyzed by reverse-phase HPLC, mass spectrometry, and NMR
spectroscopy, followed by metabolomics analysis. Iron-binding activity was determined using the Chrome Azurol S (CAS) assay. These
analyses identified known siderophores and 15 new hydroxamate siderophores. These findings expand the chemical diversity known for the
genus Tenacibaculum and provide insight into potential mechanisms underlying oyster larval disease.
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AlkB-family Enzymes Catalyzed Oxidation of Exocyclic Dimethyl RNA
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Third Place - AlkB-family Enzymes Catalyzed Oxidation of Exocyclic
3 Dimethyl RNA Nucleobases: Kinetic and Computational Insights

Graduate
Students Evans Boateng-Boakye, Shubham Chatterjee, Xianhao Zhou, Jose P. Madriaga, Jian Ma, Yi-Tzai Chen, Bongsup Cho, G.

Andrés Cisneros, Deyu Li

Exocyclic dimethyl modifications of RNA nucleobases, including N6,N6-dimethyladenosine (m66A), N2,N2-dimethylguanosine (m22G), and
N4,N4-dimethylcytidine (m44C), are biologically important marks associated with ribosome maturation, mitochondrial translation, tRNA
function, and viral RNA biology. Although some AlkB-family Fe(ll)/2-oxoglutarate-dependent dioxygenases have been reported to act on di-
methylated nucleobases, how these bulky and sterically distinct substrates are processed, and how their reactivity compares with
corresponding monomethyl modifications, remain unclear. Here, we used Escherichia coli AlkB as a model enzyme and integrated
comparative kinetics with computational analysis to define the oxidation behavior of exocyclic dimethyl nucleobases.

Site-specifically modified oligonucleotides containing m6,6A, m2,2G, or m4,4C were synthesized and examined in matched single-stranded
and double-stranded contexts. In vitro assays showed that AlkB efficiently oxidizes all three dimethyl substrates, whereas some mammalian
homologs showed substrate- and strand-dependent activity on selected dimethyl modifications. Time-course analyses revealed that their
oxidation proceeds through a sequential biphasic pathway, with a rapid first demethylation step to the corresponding monomethyl
intermediate followed by a slower second demethylation step to the unmodified base. Surprisingly, all three dimethyl substrates were
processed more efficiently than their corresponding monomethyl counterparts in both strand contexts.

To explain this unexpected behavior, we performed computational analyses on the mono-and dimethyl substrates. Molecular interaction
and conformational analyses showed that the dimethyl RNA nucleobases bind more favorably in the enzyme active site and samples a larger
population of catalytically competent structures. Reaction energy profiles also indicated that dimethylation of the RNA nucleobase
enhances the stabilization of its reaction intermediate and not necessarily lower its transition state barrier.

Together, this work shows that exocyclic dimethyl RNA-type nucleobases are genuine and efficiently processed AlkB-family substrates. It
provides a mechanistic framework for understanding dimethyl substrate selectivity and has implications for RNA modification biology,
repair-dependent sequencing strategies, and future engineering of AlkB-family enzymes.
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A novel inducible mtDNA mutator mouse model to study

mitochondrial dysfunction with temporal and spatial control

Hannah Tobias-Wallingford!2, Sydney Bartman'2, Lauren Gaspar'z2, Brian Gallagher,
Christopher Hemme?, Giuseppe Coppotelli':2, and Jaime M. Ross'?

INTRODUCTION and AIM | |

RESULTS | |

RESULTS CON'T

Mitochondrial function (MD] is implicated in aging and

Inducible mtDNA Mutator Mouse

Original mDNA Mutator Mouse

age-related disordars including neurodegenerative di 3

such as Alzheimer's and Parkinson's disease.
* Previous models to study MD include the miDNA mutator
mause {Trifunovic et al,, 2004 & Kujoth et al., 2005),
This  model a proofreading i versicn
(D257A) of mtONA polymerase-y (Polgh) and accumulates
whole-hody mtDMNA mutations and deletions from gestation.
Due 1o the glcbal nature of MD in this moded, it is impossible
te study the impact of miDNA mutations on  specific
processes such as cognition, neural development, motor
systems, or more specifically on immune and inflammatory
responses.

The aim of this research is to characterize a novel
inducible miDNA mutator mouse model, the PolgA
mouse. This is a model of MD with temporal and spatial
control of mtDNA mutation induced MD.

A rewe

METHODS

* Movel inducible mtDMA  mutator mouse generated  and
characterized alongside original mtDNA mutator mouse via
behavicral assays run &t 3, 6, and 9 menths of age, phenolype
and lifespan analyses. Biochemical analysis of tissues to
assess milochondrial function and miDNA mutation load were
performed.
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Flgure 1. Schematic of the CredoxP recombination system utilized 10 generate the
novel nducicle mutstor mouse. The Polgh COS conteing the antire COS from
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Figure 3. Charactarization of the novel inducible miDMA Mutator Mouse compared 1o the original miOHA Mutator
Mause. Fepresertanie iMages of female Palgt anc wh-Folgh mice # 56 wesks of Bge, SHow shrilar prematu e sgrg
phenotypes in mutater mice (A, E|. Decreased body weight in mutator mice ie similar in bath medels (B, F). Average
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siserved in bath mutator mice af bath models (0, Hj

Doetmnce [om)

" Peigimunn
= s P

Resring

i

Flgure 4. Behavioeal characterization of the novel wh-Palgh madel and the ariginal Polgh model. Explaratary behaior
and spontanecus locomoticn aseessed using e open field behavioral assay (A), mitochandrial structural and
functienal changes in both the hovel wi-Pokgh mutstor and the enginal Polgh models as shown with representative
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mutatar mouse (naPoigA'd). Confrmation of Wssus-specificity In e |-Foiga
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nir trial gnitive

CONCLUSIONS
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nusmEber and increased MCIMA mutatian laad were found in boeh the novel and

Movel inducible miDNA Mutator mouse model is viable, ferile,

and offspring are bam in a Mendelian fashion

* Whole-body induced (wh) PolgAM4™: mice recapitulate the

ariginal miDNA-PolgAMa™L mutator mouse model

* Behavioral analyses showed similar trends across assays

* Phenotypic characleristics of the miDMNA-Polgh mutator
mouse model are also observed in the novel wh-Palgh
mutator mouse

* Biochemical analysis  of  milochendrial
parameters are similar in both models

This madel provides the ability to study the accumulation of

mtDNA mutations and deletions in a tissue-specific manner

and will gllow the effecis and more specifically, the regulation

af these mutations and deletions to be better understood

Preliminary characterization of the nervous system-specific

model indicates no change in phanctype, body weight, or

lifespan  relslive 1o controls. Behaviord assessment

demanstrates potential impairment of cognition and working

memaory.

dysfunction
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A novel inducible mtDNA mutator mouse model to study mitochondrial
dysfunction with temporal and spatial control

Hannah Tobias-Wallin, Sydney Bartman, Lauren Gaspar, Brian Gallagher, Christopher Hemme, Giuseppe Coppotelli, Jaime M. Ross

Mitochondrial dysfunction is a hallmark of numerous age-related diseases including neurodegenerative diseases, such as Alzheimer’s and
Parkinson’s disease. A wealth of studies supports the accumulation of mitochondrial DNA (mtDNA) mutations as a contributing factor of
mitochondrial dysfunction in aging and disease. One of the best models to study the relationship between mtDNA mutations and
mitochondrial dysfunction is the mtDNA mutator mouse, which expresses a proofreading-deficient version of mtDNA polymerase-gamma
(PolgA), resulting in accelerated accumulation of mtDNA mutations and aging-like mitochondrial dysfunction. Despite its groundbreaking
contributions to mitochondrial biology and aging research, this model is limited by the whole-body accumulation of mtDNA mutations,
which prevents the investigation of tissue-specific differences in mitochondrial dysfunction. To overcome this limitation, we developed a
novel inducible knock-in mtDNA mutator mouse model (iPolgA) that allows spatial and temporal control of mtDNA mutations, enabling the
precise study of mitochondrial dysfunction in a tissue- and time-specific manner. Here, we report the generation and validation of this novel
model through whole-body induction via Cre recombinase. Our data demonstrate that, upon induction, this model recapitulates the
phenotype of the original mtDNA mutator mouse manifesting the same behavioral and biochemical alterations. Additionally, we are working
towards demonstrating functionality of the novel iPolgA model and are generating a nervous system-specific mtDNA mutator mouse to
evaluate the effects of mitochondrial dysfunction specifically in brain. This work highlights the iPolgA model as a powerful tool for studying
the impact of mtDNA mutations on aging and neurodegenerative disorders with enhanced specificity and control
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Introduction

Cellular senescence is a state of permanent, stress-
induced cell cycle arrest first described by Hayflick
and Moorhead (1961). While senescent cells remain
metabolically active, they are resistant to apoptosis
and secrele pro-inflammatory cylokines. Senescence
is beneficial for a short time, but chronic senescence
drives inflammation. In hepatocytes, bile acid toxicity
is a key senescence trigger, implicating protein
homeostasis pathways in its regulation. The
ubiquitin-proteasome system (UPS) is a primary way
of controlled protein degradation, with
deubiquitinating enzymes (DUBs) regulating this
process by removing ubiguitin tags and preventing
premature protein degradation. Among liver-enriched
DUBs, USP2b is the predominant isoform expressed
in liver tissue (Nadolny et al., 2021), yet its role in
hepatocyte senescence remains unknown.

Research question

We propose that USP2b dysregulation impairs
endoplasmic reticulum (ER) protein homeostasis,
thereby promoting bile acid-induced hepatocyte
senescence. In this project, we will address the
guestion: How does USP2b expression modulate bile
acid-induced senescence?

INBRE) for use of instrumentation.

Unlverslty of Rhode Island, College of Pharmacy

Methods

In vivo — chenodeoxycholic acid (CDCA) diet
mouse model

Experimental groups: USP2b knockout control,
USP2b overexpression, and catalytic inactive mutant
(C276A), all on CDCA diet. Endpoint: liver tissue
harvest. Readouts: SA-P-galactosidase staining,
p21/p16/GRP78 western blot (cell cycle exit and ER
stress)

| cncnss mamnstsiiom ]

In vitro — HepG2 cell model
Experimental groups: wild-type no treatment, wild-
type + CDCA, USP2bKO + CDCA, and catalytic
inactive mutant + CDCA. Readouts: SA-p-
galactosidase staining, p21/p16/GRPT8 western blot

Tool - Catalytic mutant C276A substitution
Active site Cys=» Bl eliminates hydrolysis activity.
This controls for protein expression vs. enzymatic
function of USP2b.

ARAACGGTGTATAARGAR
anancoGilliaTAAAGAAGTTC

This work was supported by grants from the National Institutes of Health to RD under grant numbers RO1CA213419 and RO1DK139489. This work was also
supported by the Institutional Development Award (IDeA) Network for Biomedical Research Excellence from the National Institute of General Medical
Sciences of the National Institutes of Health under grant number P20GM103430. We thank Dr. Qiwen Chen for breeding USP2b+4+ and USP2b-/~ animal
lines (University of Rhode Island), Or. Xinmu Zhang for creating USF2bKO-3A in HepG2 cell lines (University of Rhode Island), and Ms. Janet Atoyan (Rl
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Ongoing Work

(1) Does USP2b expression alter cell cycle

progression?

(2) Does the overexpression of USP2b reduce ER

stress through activation of ER protein

homeostasis machinery in hepatocytes?
Proposed pathway of USP2b activity in bile

acid induced senescence

Bile acid toxicity
in hepatocytes

ER stress
misfolded protein
accumulation

Insufficient protein
clearance
reduced USP2b DUB
activity via the UPS

Increased senescence
increase in
senescence markers

Understanding this pathway may reveal new
therapeutic targets in cholestatic liver di
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Activity of USP2b in Cellular Senescence

Lia Bozza, Tasneem Al-Huniti, Qiwen Chen, Md. Mosiqur Rahman, Xinmu Zhang, Winifer Ali, Syed Hashmi, Ruitang Deng

Cellular senescence is characterized by terminal cell cycle arrest coupled with sustained metabolic function. Under liver injury conditions,
elevated bile acid levels can induce cellular senescence, but whether senescence contributes to disease or is a result of it remains an open
question. Addressing this requires an understanding of the molecular regulators involved in senescence in the liver: among them is
ubiquitin-specific peptidase isoform 2 (USP2b), an enzyme that deubiquitinates proteins tagged for proteasome-mediated degradation.
Previous work in the lab of Dr. Deng has shown that USP2b is highly expressed in the liver tissue and it exhibits anti-senescence functions in
both mouse and cell models. When USP2b was overexpressed in HepG2 cells and treated with bile acid to induce cellular stress, the
number of senescent cells was significantly reduced compared to the control. These findings suggest that USP2b has anti-senescence

activity, and this project aims to investigate the mechanisms responsible.
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Background

+ Primary sclerosing cholangitis (PSC) is a rare, chranic liver disease

risk of cholangiocarcinoma, without effective intervention. There
are no FDA-appraved disease-modifying treatments for PSC.!

Globally, PBC has a prevalence of 18.1 cases per 100,000 people.

adults with inadequate response to UDCA.

.

This study aimed to assess adverse events for gastrointestinal

June 2024 through December 2025, Adverse events reports with
missing data for event, date, age, or sex were excluded.

.

Elafibranor was identified using the search terms "Elafibrancr”
and "lgirve,” Adverse events were coded using the Medical

Adverse Event Associated with Elafibranor:

onality Analysis of US

ne

artment of Pharmac

Table 2: Count of Cases and Mon-cases for Musodoskeletal and Connective Tissue Disorder

Table 3: Count of Cases and Non-cases for Nervous System Disorder

Table 4: PRR and ROR for Major Adverse Events Associated with Elafibranor

During the overall study period, a total of 2,185,357 adverse
events met our inclusion criteria and were included in the

« With 58,615 reports for nervous system disorders, the

of unknown etiology in which the bile ducts become I Present | Absent | Total | reporting rate for Elafibranol was significantly compared to
progressively inflamed, narrowed, and scarred. As the disease other drugs (ROR 5.58, 95% €| 3.20-9.26; PRR 4.97, 95% CI
advances, impaired bile flow leads to cholestasis, irreversible liver Elafibranor 22 98 120 3.15-7.85) ' ’ ’
damage, and fibrosis. Other drugs 110189 2075048 2185237 R I ' -
: : : + Qur analysis detected statistically significant dispropertionality
* PSC can progress to end-stage liver failure and carries an elevated| |gppqy 110211 2075146 2185357 signals for Elafibranor. Gastrointestinal disorders showed

significantincrease in proportional reporting compared to other
drugs.

In the United States, PBC prevalence is 40.9 per 100,000 adults. Present Absent Total + Nervous system disorders showed a stronger signal, suggesting
Mostly white women aged 45-65.2 Elaf‘brann'r 13 107 120 potential underrecognized neurological risks such as headache,
: e dizziness, or peripheral neuropathy, and the strongest signal
= Elafibranor was approved by the FDA on June 10 2024, for the o
treatment of primary biliary cholangitis (PBC), as a manotherapy All other drugs 38862 2146375 2185237 was observed for musculoskeletal and connective tissue
for those unable to tolerate ursodeoxycholic acid (UDCA) or for| |Tatal 38875 2146482 2185357 disorders.

.

Across all categories, the order of signal magnitude based on
ROR and PRR estimates: musculoskeletal and connective tissue

Az Elafibranor becomes widely used in real-world clinical practice,
it is important to monitor its safety. Present Absent Total disorders = nervous system disorders > gastrointestinal
tafibiandt 16 104 120 disorders.
Al other d 58599 2126638 2185237 "
— B
Objectives Total 58615 2126742 2185357

+ Qur disproportionality analysis detected an association

disorder, nervous system disorder, and musculoskeletal and Elafibranar ROR 955 ¢l PRR a5% €1 between Elafibranor and reported adverse events including
connective tissue disorder adverse events assoclated with oo ) gastrointestinal discrder reports, musculoskeletal and
Elafibranor  through a disproportionality analysis using the Food pisorder 4.23 2.66- 6.71 3.64 2.49.5.30 connective tissue disorders, and nervous system disordears.
and Drug Administration Adverse Event Reporting System (FAERS]. ::mﬂ-m“' + Further studies are needed to confirm these findings and to
disorder 6.71 3.77-11.93 6.02 3.65-10.18 quantify the real-world safety profile of Elafibranor.
Methods
Harous systhm References
* This case-non-case study analyzed FAERS surveillance data from  Disorder 5.58 3.20- 8.26 4.97 3.15-7.85

1. Kowdley, K. V. et al, Efficacy and Safety of Elafibranorin
Primary Biliary Chalangitis. N. Engl. J. Med. 390, 795-805 (2024).

2. Llewy, C. et gl. Safety and efficacy of elafibranor in primary

sclerosing cholangitis: The ELMWOOD phase || randomized-
cantrolled trial. /. Hepatol 84, 74-85 [2026).

. Tan,l).)-R., et al. (2026). Global Epidemiology of Primary
Biliary Cholangitis: An Updated Systematic Review and Meta-
Analysis. Clinical Gastroenterology and Hepatology, 24(3),
621-632. https:/fdoi.orgf10.1016/j.cgh.2025.03.025

analysis.
With 110,211 gastrointestinal disorder reports in the FAERS 3
database, the reporting rates for Elafibranor were significantly
higher than other medications (ROR 4.23, 95% Cl 2.66-6.71; PRR
3.64, 95% CI: 2.49-5.30).

With 38,875 adverse musculoskeletal and connective tissue
disorders events, reporting rates for Elafibranar were significantly
higher than other medications with ROR of 6.71 {95% Cl: 3.77—
11.93) and PRR of 6.09 {95% CI: 3.65-10.18).

Dictionary for Regulatory Activities (MedDRA) and grouped by
system organ class.

.

Wedical Dictionary for regulatory activities (MedDRA) search
terms:  “gastrointestinal  disorders”, “musculoskeletal and
connective tissue disorders”, and “nervous system disorders”.

Reporting odds ratios (RORs), proportional reporting ratios
(PRRs), and corresponding 95% confidence intervals (Cls) were
calculated using 545 OnDemand for academics.

Adverse Event Associated with Elafibranor: Disproportionality Analysis of US
FDA Adverse Event Reporting System

Abimbola Sola-Aremu, A. R. Caffrey

Background: Elafibranor, approved by the U.S. Food and Drug Administration (FDA) in June 2024 for the treatment of primary biliary
cholangitis (PBC), represents a novel therapeutic option for patients who are intolerant to or inadequately responsive to ursodeoxycholic
acid. As its use expands in real-world clinical practice, comprehensive safety evaluation is essential. This study aimed to assess adverse
event (AE) signals associated with Elafibranor using post-marketing surveillance data.

Methods: A retrospective disproportionality analysis was conducted using the FDA Adverse Event Reporting System (FAERS) database from
June 2024 through December 2025. Reports with missing key variables were excluded. Elafibranor-related AEs were identified using
standardized drug names and coded based on the Medical Dictionary for Regulatory Activities (MedDRA). Adverse events were grouped into
system organ classes, including gastrointestinal, musculoskeletal and connective tissue, and nervous system disorders. Reporting odds
ratios (RORs), proportional reporting ratios (PRRs), and 95% confidence intervals (Cls) were calculated to detect safety signals.

Results: A total of 2,185,357 AE reports met inclusion criteria. Elafibranor demonstrated statistically significant disproportionality signals
across all evaluated categories. Gastrointestinal disorders showed elevated reporting (ROR 4.23, 95% CIl 2.66-6.71; PRR 3.64, 95% Cl 2.49-
5.30). Musculoskeletal and connective tissue disorders exhibited the strongest signal (ROR 6.71, 95% CI 3.77-11.93; PRR 6.02, 95% CI 3.65-
10.18). Nervous system disorders also showed a significant association (ROR 5.58, 95% CIl 3.20-9.26; PRR 4.97, 95% CI 3.15-7.85),
suggesting potential underrecognized neurological risks.

Conclusions: This analysis identified significant safety signals associated with Elafibranor across multiple organ systems. These findings
highlight the importance of continued pharmacovigilance and may inform clinicians and regulators regarding potential risks. Further studies
are warranted to validate these signals and better characterize the real-world safety profile of Elafibranor
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Albumin is a critical factor contributing to plasma per- and polyfluoroalkyl substances (PFAS) concentration and retention in vivo
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Albumin is a critical factor contributing to plasma per- and polyfluoroalkyl
substances (PFAS) concentration and retention in vivo

Olga Skende, Sangwoo Ryu, Simon Vojta, Jitka Becanova, Fabian Fischer, Jingmei Zeng, Rainer Lohmann, Angela Slitt

Per- and polyfluoroalkyl substances (PFAS) are a class of synthetic molecules composed of chain-linked carbon-fluorine bonds. There are
10,000+ PFAS, with perfluorooctane sulfonate (PFOS) and perfluorohexane sulfonate (PFHxS) being some most frequently detected PFAS in
serum of the United States general population. Newer PFAS, such as perfluorobutane sulfonic acid (PFBS) and 6:2-fluorotelomersulfonic
acid (6:2 FTS), are now also detected in human serum. As a class of chemicals, PFAS undergo limited biotransformation and are slowly
excreted. PFOS and PFHxS exhibit a strong binding affinity for serum albumin, which is hypothesized to be the predominant mechanism that
dictates their slow elimination from the body. It is thought that albumin binding retains PFAS in circulation and prevents PFAS from
undergoing renal excretion. However, to date, albumin binding as a critical factor for PFAS elimination has only been studied and modeled
using in vitro assays. Thus, it was hypothesized that mice deficientin albumin would have reduced plasma PFAS concentrations and
increased tissue PFAS concentrations due to decreased PFAS retention in plasma by albumin. C57BL/6) mice expressing (Alb+/+) or lacking
(Alb-/-) albumin were administered a single oral dose of a PFAS cocktail consisting of 0.1mg/kg PFOS, PFHxS, PFBS, and 6:2FTS at equal
ratios (10 ml/kg, n=3-6/group). Plasma was collected at 1, 4, 24, and 72 hours, followed by 1, 2, 4, 6, 8, and 10 weeks. Tissues were collected
at 4 hours, 24 hours, and 1 week. At 12 weeks post PFAS dosing, plasma and tissues were collected. Albumin deficiency decreased PFHxS,
PFBS,6:2FTS, and PFOS AUC to 9.8%, 7.6%, 17.2%, and 38.7%, respectively, of the controls. Albumin deficiency increased PFHxS and PFBS
liver concentrations after 4 hours, PFHxS and 6:2FTS concentrations after 24 hours, and PFHxS concentrations 1 week after PFAS dosing.
This is the first study to demonstrate that albumin is a critical factor contributing to plasma and liver concentration and retention of a PFAS
cocktail in vivo. This project highlights variability in albumin levels, influenced by disease and genetic factors, as a potential mechanistic
contributor to inter-individual differences in PFAS exposure and toxicity.
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Cluster of differentiation 36 (CD36) has a modest effect on Perfluorooctanesulfonic acid (PFOS)-induced liver alterations and disposition

Jingmei Zeng’, Juliana Agudelo Areizal, Olga Skende?, Chang Liu?, Simon Vojta, Jitka Becanova?,
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Cluster of differentiation 36 (CD36) has a modest effect on
Perfluorooctanesulfonic acid (PFOS)-induced liver alterations and deposition

Jingmei Zeng, Juliana Agudelo Areiza, Olga Skende, Chang Liu, Simon Vojta, Jitka Becanova, Fabian C. Fischer, Angela L. Slitt

Perfluorooctanesulfonic acid (PFOS) is a synthetic per- and polyfluoroalkyl substance that is environmentally persistent and associated with
adverse health effects. In humans, PFOS exposure has been linked to elevated serum liver injury markers and liver disease, while in mice,
PFOS administration markedly increases liver weight. Cluster of differentiation 36 (CD36) is a membrane glycoprotein that facilitates long-
chain fatty acid uptake into cells and contributes to hepatic lipid accumulation. Because PFOS structurally resembles a long-chain fatty
acid, CD36 has been proposed as a potential mediator of PFOS uptake into the liver and a contributor to PFOS-induced hepatotoxicity. To
investigate the in vivo relevance of CD36, wild-type (WT, C57BL/6J) and global CD36 knockout (CD36-/-, B6.129S1-Cd36tm1Mfe/J) mice
aged 7-9 weeks were administered vehicle (0.5% Tween 20 in PBS) or PFOS (10 mg/kg in 0.5% Tween 20 in PBS) by oral gavage for seven
days. PFOS increased liver-to-body weight ratio by 66% in WT mice and 72% in CD36-/- mice. Total liver lipid concentration increased by
approximately 97% in both genotypes. Liver triglycerides increased by 62.3% in WT mice and 19% in CD36-/- mice. However, PFOS
concentrations in liver were similar between WT and CD36-/- mice, suggesting that CD36 deletion does not significantly alter PFOS hepatic
deposition. Proteomic pathway analysis demonstrated upregulation of PPARa/RXR activation and fatty acid B-oxidation, while also
confirming hepatic mitochondrial dysfunction. These pathway-level changes were consistent with a PFOS-induced hepatic response rather
than an effect driven by CD36. Overall, these findings suggest that CD36 has a modest effect on PFOS-induced liver alterations.
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Contributions of Neutrophil Extracellular Traps to Vascular Pathologies in CAA Model rTg-DI
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CAA is characterized by AR deposition in cerebral blood
wessels walls, clinically ing with .

Dakota Hunter'#, Riley Sullivan’#, Feng Xu'#,

Judianne Davis'=, Willam Yan Nostrand'= ,

'George and Ryan nshtute for Neuroscenca, Universdy of Rhode teland
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NETosis Associated Pathways in rTg-D1 12M Brain
k=

Intracranial hemorhage, and cognitive desline

Utilize the: rTg-Di transgenic rat model, which camies

Durtchilowa mutations in humamznd APP. produsing
vascular AR

. Flrst evidance of NET formation in CAA, confirmad by
presence of CilH3. MPO, NE markers in regions. of
pathalogy.

«  Robust microglial recrutment and activation obsarved
In atfected areas, Indicatng & broader
neursinflammatory response.

Structurally distinet A fibrl & pacies differantilly deive
nevirephil recruitment and NETesis.

Introduction

. CAA s a commen age-relaed cersbral small-vasssl
diseasa, and co-marbidity of Alzheimer's disease.

. Ower 25% abova 50, and 50% above 50 yaars old
have moderate to severe CAA.

. Meutrophils are mnate immune calls, that comprise
many WEBCs.

«  MNETsor meutrophil extraseliular trap are usad o kil
pathogens, matnx of DMA and proteins.

+  NETsact as a molecular seatiold for thrembus and
Invohied In platelet sctivation and cosgulation.
Curramly tha patholngical link betwaen vascular AR

L miGrs and
in CAA is unknown.

Methodology

Heterozygote rTg-0f rodents were raised until 12
monthe. and bseues wera takan and parfused. Brains
wara sactionad sarologically and in tha sagittal plane,
starting from the comus callosum 1o the cerstral coras.
Immunshistochemistry was done using a SuperBlock ™
Bilocking Buffer from ThermoFisher, and 0.3% Trition-X-
100, and then stain using primary antibodies (1200
standard dilution), and then followed up the naxt day with
secondary antibadies (11000 standard dilution)

Tg-Dl microglia were isolated from rTg-Dl rodents and
cultured using standard cellular media. Upen setting up
exparimantal condilions, cells ware fiked in 4%
paraformaldehyde, and then blocked using SuperBleck ™
Bilocking Buffer from ThermoFisher, and 0.3% Trition-X-
100, and then stain using primary antibedies (1-200
standard diluticn), and then followed up the next day with
sacondary anfibadies (11000 standard silution)

+ Regional protearmic comparison of early and late disease
stage rTg-0l CAA rats, Microdissection was dona o
Isalate cortex, hippocampus, thalamus and compus
callosum (CC), and lysate was run through the Sequential
Window Acquisition of Theoratical Mass Spectra
[SWATH-ME) and analyzed through the Ingenuity
Pathway Analysis.

Neutrophils in rTg-Dl Occluded Gerebral
Vessels
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Conclusions

The population is geding older. which i leading to an
increase in age-related disorders.
CAA 5 a cersbrovescular discrder where A[ deposition in
vasculsture leads to brain bleeds
Tha rTg-Di rat model displays a punchual and localized CAA
pathalogy
Neutrophils release eatracellular aps in response o bolh
palhogens and damags and may ast as the link betwean
wascular dapasition and CAA symploms
Within the Tg-DI modal, neutrophil markers are not only
present, bub also abundant and confirmed  with mulliple
markers
Additionally, they are present in pecluded vessels and
raspond fo Afl-40-DI

e Directions

The populstion is geting older, which Is leading to an
Increase In age-relsted disordsrs.
CAA is a eersbrovaseular discrder where A deposition in
vasculature keads to brain blesds
The rTg-DI rat model displays a punctual and localized
CAA pathalogy
Neutrophils releass extracellular traps in response 1o bath
pathogens and damage and may act as the link betwesn
vascular deposition and CAA symptoms.
Within the rTg-0l madal. neutrophil markers are not only
present. but also abundant and confirmed with mullipla
markers.

+  Additionally, they are present in occluded vessels

and respond to AF-40-D1
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Contributions of Neutrophil Extracellular Traps to Vascular Pathologies in CAA
Model rTg-DI

Dakota Hunter, Riley Sullivan, Feng Xu, Judianne Davis, William Van Nostrand, Joseph Schrader

Cerebral amyloid angiopathy (CAA) is a cerebrovascular disorder characterized by progressive deposition of amyloid-p (AB) peptides within
cerebral blood vessel walls, affecting an estimated 60% of individuals over 85. CAA is strongly associated with microbleeds, intracranial

hemorrhage, and cognitive decline, yet its neuroimmune mechanisms remain poorly understood.

Using the preclinical rTg-DI transgenic rat model, we investigated the role of neutrophils and neutrophil extracellular traps (NETs) in CAA

pathology. NETs are web-like structures released during innate immune responses that promote thrombus formation and sterile

inflammation. Immunohistochemical analyses revealed NET markers, such as citrullinated histone H3 (H3Cit), myeloperoxidase (MPO), and

neutrophil elastase (NE), within regions of active vascular AB deposition, alongside robust microglial activation. This represents the first

evidence of NET formation in CAA.

We hypothesize that distinct AB fibril species differentially modulate NETosis, driving vascular deterioration. Future work will characterize

fibril-neutrophil interactions in vitro and evaluate pharmacological NETosis inhibition as a therapeutic strategy.
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Determine the Role of Mitochondrial Dysfunction in Age-Associated Sarcopenia
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UMNIVEHRSITY
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. Mltochundnal dysrurlclmrl is a hallmark nf aglng and
leads to impaired oxidative phosphorylation, increased
ROS, and disrupted energy homeostasis,

Aging tissues including neurons, astrocytes, cardiac
muscle, and skeletal muscle show abnommal glycogen
lation, suggesting impai glycog
metabolism.
Although glycogen buildup is associated with aging
and metabolic stress, the link between mitochondrial
dysfunciion and glycogen accumulation in muscle is
not well understood.

Bibi $J'2, Tobias-Wallingford H'?, Jaime M. Ross'?, Giuseppe Coppotelli'*

THE
UNIVERSITY
OF RHODE [SLAND

in mtDNA mutator and WT mice.

Flgn
that the

analyzis of

gamma (PolgA), causing increased miDNA mutations and
deletions.

These mice show premature signs of aging, such as hair
loss (alopecia), graying fur, kyphosis, reduced
subcutaneous fat, reduced body size, decrease in lifespan,
ete.

= PolgA™=~=" A mutator mice and age-matched wild-
type controls. Tissues were collected at age 9 months of

age.
“

Figure 2. Reprseaniativa images of §-month-old miDNA PolgA™™™"(9) and
DN =M () mutator mice. Mutaior mice cany a proofreading-
daficient Polga allele (D2574), leading 1o increased miDNA mutations.
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CONCLUSIONS & FUTURE DIRECTIONS

. jic: mi ial leads to ak
glycogen accumulsation in skeletal muscle and heart from
mitDNA mutator mice.

= TMT pmleomlc pruflllng revealed :I)'aegulsllun of several
proteins glycogen and in
mitDMA mutator mice.

= Validation of mass- specirometry (MS) hits by Western blot.
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Determining the Role of Mitochondrial Dysfunction in Age-Associated
Sarcopenia

Bibi SJ, Tobias-Wallingford H, Jaime M. Ross, Giuseppe Coppotelli

As global life expectancy increases, the prevalence of age-related diseases such as sarcopenia continues to rise. Although the cellular
mechanism of aging is not fully understood, gerontologists have identified several major hallmarks of aging including epigenetic alteration,
chronic inflammation and mitochondrial dysfunction. Among these, mitochondrial dysfunction is a key hallmark of aging, characterized by
cellular and tissue damage, increased reactive oxygen species, and impaired glucose metabolism. Age-associated glycogen accumulation
has been observed in various aging cell types, including neurons, astrocytes, and muscle cells. In this study, we investigated glycogen
accumulation in association with mitochondrial impairment using the mtDNA mutator (PolgAD257A/D257A) mouse, a model of accelerated
aging caused by systemic mitochondrial dysfunction due to increased mitochondrial DNA (mtDNA) mutations and deletions. Histological
analyses with Periodic Acid-Schiff (PAS), diastase—PAS (dPAS) staining and colorimetric glycogen quantification analyses revealed that
mitochondrial dysfunction promotes free glycogen deposition in skeletal muscle and to some extent cardiac tissue. These findings suggest
that mitochondrial dysfunction disrupts glycogen metabolism, leading to abnormal glycogen processing and free glycogen accumulation in
metabolically active tissues. We propose that this glycogen buildup may impair contractile and metabolic functions, thereby contributing to
sarcopenia, the age-related loss of muscle mass and strength. Future studies will further investigate the relationship between glycogen
accumulation and age-associated sarcopenia using a muscle-specific mitochondrial dysfunction mouse model, as well as determine
whether interventions such as exercise can mitigate these effects by enhancing oxidative metabolism and promoting efficient glycogen
utilization. Together, these findings identify disrupted glycogen metabolism as a potential biochemical hallmark linking mitochondrial
dysfunction to systemic aging and muscle decline.

Keywords: Mitochondrial dysfunction, Glycogen metabolism, Sarcopenia, PAS staining, Aging
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Development and optimization of liquid chromatography-tandem mass
spectrometry (LC-MS/MS) methods to measure bile acids in human plasma
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Development and optimization of liquid chromatography-tandem mass
spectrometry (LC-MS/MS) methods to measure bile acids in human plasma

Daniella R. Cross, Mariam O. Oladepo, David Assis, Nisanne S. Ghonem

The liver is a major excretory organ in the body, and bile acids, which are produced by the liver, are important endogenous regulators of
compound absorption and excretion. However, bile acids are also hydrophobic molecules that become toxic at elevated concentrations.
Primary biliary cholangitis (PBC) and primary sclerosing cholangitis (PSC) are chronic cholestatic liver diseases, characterized by an
accumulation of bile acids, i.e.,

bile acid-induced liver injury. Left untreated, PBC and PSC often progress to cirrhosis and liver failure. Until recently, ursodeoxycholic acid
(UDCA) was the only FDA-approved treatment for cholestasis. Recently, two peroxisome proliferator-activated receptor (PPAR) agonists
received accelerated FDA approval for second-line treatment of PBC. Notably, PPAR regulates bile acid synthesis, metabolism, and
detoxification pathways. Our lab has previously demonstrated that adjunct fenofibrate, a PPARa agonist, in combination with UDCA,
reduces bile acid-induced liver injury in patients with PBC and PSC. New analytical methods are needed to determine the effects of adjunct
fenofibrate therapy on bile acid levels and composition for patients with PBC and PSC. We recently developed two liquid chromatography-
tandem mass spectrometry (LC-MS/MS) methods to quantify 17 primary, secondary, and glycine- and taurine-conjugated bile acids. While
individual bile acids may vary, the full range of quantification is from 1 - 20,000 ng/mL. Despite preliminary results that demonstrate our LC-
MS/MS methods quantify bile acids in human plasma, further optimization is underway to improve efficiency and accuracy, e.g., quality
control, of the methods, including elimination of analyte carryover following the injection of highly concentrated standards. Additional LC-
MS/MS methods are in development to expand our research and quantify the effect of PPAR agonist therapy on bile acid metabolism and
excretion in PBC and PSC.
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Dual roles of in situ generated HSP70 in antigen delivery
and immunoregulation

INTRODUCTION

Heal shock protein 70 (HSPT0) s a
stress-induced chaperone that can be
released extracellularly and influence
immune responses. While exogenous
H5F70 has been studied as an
adjuvant and tumar vaccine camer, the
role of insitu generated HSPTO0 under
physiological conditions remains
poorly understood.

Using a radisfrequency adjuvant (RFA)
toinduce endogenous HSPT, we
investigate its role in antigen delivery
and immunoregulation,

METHODS

WT and HEPTD KO mice were treated
with RFA followed by intradermal OVa
administration. HSPTO releass and
antigen association were assessed by
ELISA, IF/IB, and PLA. Antigen uptake
by denadritic cells in skin and lymph
nodes was analyzed using AF6AT-OVA
and flow cytometry. DC activation
[CDEO, COBS, CD4D), NF-kB signaling
[p-p&5). and cytokinge production (IL-6)
were evaluated by
immunopracipitation, western blot,
and ELISA. Statistical significance was
determined using ttests or ANDVA.

of Pharrmacy, University of Rhode lsland

Hinliang Kangf, Thuofan Lif, jn\rau:handra Reddy Malkkala, Yibo Li, Labone Akter, Yiwen Zhao and Xinyuan Chen®
ollege

RESULTS

RFA vigorously induces HSPT0 expression in DCs
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Dual roles of in situ generated HSP70 in antigen delivery and immunoregulation

Xinliang Kang, Zhuofan Li, Jayachandra Reddy Nakkala, Yibo Li, Labone Akter, Yiwen Zhao, Xinyuan Chen

Introduction: Extracellular release of inducible HSP70 spurred interests to explore its potential interactions with innate immune systems.
Both pro- and anti-inflammatory roles have been reported though the immunostimulatory roles were largely disputed due to the likely use of
contaminated HSP70. The anti-inflammatory roles inspired the exploration of HSP70 to treat autoimmune diseases by suppressing
pathological inflammatory responses. Besides immunomodulation, HSP70 has been explored as tumor vaccine carriers to elicit cytotoxic T
lymphocyte responses due to its ability to deliver bound peptides to MHC | presentation pathway. With increasing understanding of the
potential use of ex vivo prepared HSP70 in vaccination and therapy, the functions and potential applications of in situ induced HSP70 in
antigen delivery and immunomodulation remain largely unexplored.

Methods: This study utilizes physical radiofrequency adjuvant (RFA) to induce HSP70 synthesis accompanied with mild inflammation
followed by intradermal injection of vaccine antigens into RFA-treated skin in murine models to explore its potential roles in antigen delivery
and immunomodulation.

Results: We found in situ induced HSP70 could bind intradermally injected model antigen ovalbumin and contribute to enhanced antigen
uptake in skin and draining lymph nodes. HSP70 failed to induce dendritic cell maturation and rather suppressed RFA-induced
TLR4/IRAK/NFkB activation and IL-6 expression.

Discussion: These results indicate dual roles of in situ induced HSP70 in antigen delivery and immunoregulation at physiological conditions.
These dual functions highlight opportunities to exploit endogenous HSP70 for both vaccine adjuvantation and immunomodulation.
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Identification of Differentially Expressed Vascular Proteins in a Novel Gene-
Edited Rat Model of CARASIL

Brittany Monte, Joseph Schrader, Judianne Davis, William E. Van Nostrand

Recently, we created the CRHTRAT1 rat, a novel gene-edited model of Cerebral Autosomal Recessive Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy (CARASIL) harboring the homozygous R302Q mutation in the High Temperature Requirement A1 (HTRA1) serine
proteinase. In 12 months (M) old CRHTRA1 animals, we identified several behavioral, cerebrovascular, brain white matter and cerebral
transcriptomic alterations that reflect human CARASIL pathology. To further examine underlying mechanisms of the cerebral vasculopathy
observed in CRHTRA1 rats, proteomic analysis was performed on isolated cerebral vessels. Analysis of vessel-enriched samples was
conducted in 12M CRHTRA1 rats (n = 7) and age-matched wild-type (WT) rats (n = 9). We identified a total of 324 differentially expressed
proteins (DEPs), 84 of which were significantly increased and 240 significantly decreased in CRHTRA1 rats. Further investigation of these
DEPs resulted in the identification of multiple functional categories, including vascular associated, mitochondrial function, and
respirasome-associated proteins. Using Ingenuity Pathway Analysis (IPA), we identified activated pathways associated with extracellular
matrix (ECM) remodeling, atherosclerosis signaling, collagen degradation and integrin cell surface interactions. Proteins associated with the
maintenance of the vascular endothelium and adherens junctions were identified in pathways of neuroinflammation and immune system
activation. Respirasome and mitochondrial proteins were identified in pathways of respiratory complex formation, oxidative
phosphorylation, and mitochondrial dysfunction. These findings provide new insight into how the R302Q HTRA1 mutation affects cerebral
vessels contributing to the pathology of CARASIL.
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Impact of Albuminuria on PFAS Kinetics using Physiologically Based
Toxicokinetic (PBTK) Modeling

Jake Bunis, Hannah Sharkey, Angela Slitt, Jesse A. Goodrich, Jonathan W Nelson, Fabian C. Fischer

Per- and polyfluoroalkyl substances (PFAS) are persistent environmental contaminants that bioaccumulate and have been linked to diverse
adverse health effects. Previous studies demonstrate that serum albumin binding governs the accumulation of PFAS with six or more
perfluorinated carbons by retaining them in circulation. In advanced kidney disease such as Diabetic Kidney Disease (DKD), and Chronic
Kidney Disease (CKD), glomerular damage and impaired proximal tubular reabsorption contribute to progressive albuminuria, or elevated
excretion of albumin through the urine. These conditions are extremely common, especially in those with diabetes. We hypothesized that
albumin-bound PFAS would be co-excreted during albuminuria, accelerating their elimination. Using a mechanistic physiologically based
toxicokinetic (PBTK) model, we investigated how albuminuria influences PFAS toxicokinetics in mice, testing whether kidney disease
fundamentally alters PFAS clearance pathways while accounting for parallel competing distribution and elimination processes.

We extended an established PBTK framework to simulate perfluorohexanoic acid (PFHxA), Perfluoroheptanoic acid (PFHpA),
perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA), perfluorodecanoic acid (PFDA), perfluoroundecanoic acid (PFUdA),
perfluorobutanesulfonic acid (PFBS), perfluorohexanesulfonic acid (PFHxS), perfluorooctanesulfonic acid (PFOS) (npfc=4-10). The novel
model incorporates tissue blood flows, membrane permeability, albumin and phospholipid binding, and renal/hepatic transport processes.
Wild-type parameters were derived from in vitro transporter/binding data and in vivo mouse studies. We modeled albuminuria by reducing
serum albumin concentrations by 40% and increasing urinary albumin excretion from under 0.02 mg/day to 3 mg/day, to reflect impaired
proximal tubular reabsorption. Model performance was evaluated by comparing half-lives, areas under the plasma concentration-time
profile (AUC), and urine concentrations between wild-type and DKD phenotypes following single oral doses of 5mg/kg.

Results: Simulations support the hypothesis that albuminuria accelerates PFAS elimination in a manner proportional to albumin-binding
affinity. Following oral administration, the t1/2 of PFOA decreased by 25% and AUC by 61%. PFOS showed a 20% reduction in t1/2 and 39%
decrease in AUC. The strongest effects were observed for PFUdA, with a 31% reduction in t1/2. PFBS, which exhibits weak binding to
albumin, showed only a 6.6% reduction in t1/2 but a 52% decrease in AUC, consistent with primary renal handling of this PFAS species.

These findings suggest albumin-mediated renal elimination as a newly appreciated and key mechanism contributing to PFAS clearance
under albuminuric conditions, underscoring the need to incorporate disease-related changes in protein binding and renal function into PBTK
models. Future directions include the integration of clinical data from individuals with albuminuria to evaluate model performance and
quantify the impact of progressive albuminuria on PFAS exposure in clinical cohorts of patients with DKD.
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Investigation of novel pathways regulated by treprostinil for the treatment of
renal ischemia-reperfusion injury

Mariam Oladepo, Meiwen Ding, Mark Birkenbach, Reginald Gohh, Nisanne Ghonem

Renal ischemia-reperfusion injury (IRI) is a significant contributor to acute kidney injury and delayed graft function post-kidney
transplantation, with no treatment available. We previously demonstrated the efficacy of treprostinil (Remodulin®), an FDA-approved
prostacyclin (PGI2) analog, in reducing renal IRl in vivo. This study investigates novel biomarkers and reno-protective mechanisms of
treprostinil during renal IRl in vivo.

Male Sprague Dawley rats were randomly divided into sham, placebo, treated groups, and subjected to bilateral renal IRI (45 mins) followed
by reperfusion (1-48 hrs). Treprostinil was administered subcutaneously and serum and kidney tissue were collected for biochemical and
proteomic analyses.

Treprostinil reduced peak serum creatinine levels by 52% (P<0.05), and histology data showed necrotic tubules of kidney tissues by ~50% vs.
placebo (P<0.01) at 24 hrs post-reperfusion.

Proteomic profiling in renal tissues detected 2931 proteins, with a total of 91, 58 and 60 differentially expressed proteins (DEPs) at 6, 24, and
48 hrs post-reperfusion, respectively. Similarly, 806 proteins were detected in serum, with a total of 197 and 106 DEPs at 24 and 48 hrs,
respectively (>1-fold at p<0.05) at 24 hrs post-reperfusion. A correlation was found using STRING and GO analysis between DEPs at 6 hrs
and 24 hrs post-reperfusion, including proteins that regulate molecular functions, e.g., oxygen, heme, hemoglobin, protease and
complement binding; biological processes, e.g., acute phase response, response to external stimulus and stress, as well as proteins
involving cellular components of the extracellular space, cytoplasm and some apical parts of the cell.

In conclusion, IRl and treprostinil therapy alter renal and serum protein expression as early as 6 hr and up to 48 hr post-reperfusion. These
findings identify specific proteins regulated during renal IRl which provide mechanistic insight to identify novel biomarkers involved in IRl and
therapeutic targets of treprostinil.
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Mechanical Nociceptor Properties in an Experimental Model of Cerebral Palsy
Pain

Brendan Moline, Elvia Mena Avila, Lauren T. Genry, Emily Reedich, Cassandra A. Kramer, Thais Santos, Sarah G. Matson, Laura Dowaliby,
Mary R. Detloff, Katharina A. Quinlan

Cerebral palsy (CP) is a movement disorder typified by abnormalities in muscle tone, spasticity, and pain. Studies estimate that ~75% of
people with CP experience pain, but the causes are understudied. Thus, we use an animal model of CP-related pain to evaluate changes in
nociceptor excitability. In utero hypoxia-ischemia (HI) injury at 70-90% gestation in New Zealand White rabbits produces cell death in the
brain and spinal cord, muscle stiffness like humans with CP, and behavior consistent with mechanical allodynia. To test if nociceptors
(sensory neurons which detect and respond to noxious stimuli) in general, and more specifically the nociceptors responding to noxious
mechanical stimuli are impacted by perinatal injuries, we measure neuron excitability in cells from dorsal root ganglia (DRGs) from rabbits
exposed to prenatal HI, sham surgical procedure, or naive controls. At postnatal day (P)1, rabbits undergo assessments of mechanical or
thermal pain. At P5 & 18, DRGs are isolated, cultured, stained with fluorescent isolectin-B4 (IB4-GFP) a marker of mechanical nociceptors,
and cellular electrical activity is recorded using whole-cell patch clamp. Preliminary findings indicate that rabbit DRG neurons exhibit firing
patterns consistent with nociceptors and light touch sensory afferents, the former displaying repeated firing (non-accommodating) and the
latter displaying singular firing (rapidly accommodating) when stimulated. Restricting our analysis to only mechanical nociceptors that
expressed IB4, we found that mechanoreceptors from HI rabbits had a depolarized resting membrane potential at P5, but not P18 based on
unpaired t-tests. This shiftin membrane potential would allow these nociceptors to fire more readily than the equivalent neurons from
control animals with the same stimuli. With a greater understanding of DRG neuron firing properties and excitability in HI rabbits, we can
elucidate how perinatal injuries could impact pain in CP, allowing for development of safer and more efficacious treatments than currently
available.
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3.) MOE Docking Modeling:

A computational model of BCRP was
used to simulate binding affinity
with the PFAS examined in this
study, and this data was compared
ta the results of the BCRP transport
assays.
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Mechanisms Driving Per- and Polyfluoroalkyl Substances (PFAS) Disposition in
Human Breast Milk: Roles of Efflux Transporters, Permeability, and Binding

Liam Geyer, Grayson Norman, Miguel Rodriguez, Jitka Becanova, Simon Vojta, Roberta King, Angela L. Slitt, Sangwoo Ryu, Kaitlin M. Dailey,
Fabian C. Fischer

Per- and polyfluoroalkyl substances (PFAS) are widespread environmental pollutants linked to several disorders in children. Maternal
transfer of PFAS through breastfeeding represents a critical exposure pathway during early life. This study investigated the toxicokinetic
mechanisms driving PFAS transfer into breast milk by evaluating interactions with the efflux transporter Breast Cancer Resistance Protein
(BCRP), passive membrane permeability, and PFAS binding in human serum and breast milk. PFAS binding in human serum and breast milk
was quantified using solid-phase microextraction with C18 fibers. Passive permeability and BCRP-mediated transport were assessed in
trans-well in vitro assays using transporter knock-out and BCRP knock-in cell lines and the results were compared to molecular docking
simulations using the Molecular Operating Environment (MOE) software. PFAS binding in breast milk increased linearly with molecular
weight for sulfonic acid and sulfonamide groups. In contrast, carboxyl and fluorotelomer PFAS followed this trend only up to 500 g/mol, after
which binding declined. BCRP-mediated transport increased with molecular weight, with efflux ratios ranging from 10- to 50-fold higher in
BCRP-expressing cells compared to inhibited controls, agreeing with molecular docking simulations. Similarly, passive permeability
increased with molecular weight, with the highest permeability observed for PFAS above 500 g/mol. Our preliminary results show that
molecular weight strongly influences PFAS transfer into breast milk, with higher molecular weight compounds exhibiting increased binding,
greater passive permeability, and enhanced BCRP-mediated transport. The mechanistic data will be integrated into a physiologically based
toxicokinetic model to simulate PFAS transfer into breast milk under human physiological conditions, accounting for inter-individual
variability such as BCRP polymorphisms and hypoalbuminemia as potential risk factors for disproportionate transfer of PFAS to the
breastfeeding infant during lactation.
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= Intrahepatic cholestasis of pregnancy (ICP) is a pregnancy-specific liver
disorder characterized by elevated bile acids and s associated with
increased risk of preterm birth (PTB) and stillbirth,

= Clinical evidence shows that higher maternal bile acid levels strongly

correlate with adverse fetal outcomes,

Bile acids act as signaling molecules via receptors such a3 TGRS receptor

and Farnesold X receptor, regulatis b and

Emerging evidence suggests that TGRS-mediated inflammatary signaling

at the maternal-fetal interface may contribute to the onset of labor and

pregrancy complications.

= Nonalcohalic fatty liver disease is increasingly linked ta ICP and adverse

pregnancy outcomes, potentlally due to impaired bile acid transport.

Downregulation of the Bile salt export pump disrupts bile acid

homeaostasis, leading to accumulation and toicity.

Targeting bile acid F api i T

o reduce PTB and stillbirth in high-risk pregnancies. [1-5]

ic strategy

= Aim 1: To investigate the roles of TGRS signaling pathway in the

indication of pregnancy complications by elevated bile acids.

Alm 2: To Inwestigate increased risk and underlying mechanisms for

MAFLD subjects to develop ICP and Its associated pregnancy

complications of PTB and stillsirth,

= Aim 3: To assess the potential therapeutic effects of FDW-approved
drugs on reducing or preventing pregnancy complications in subjects
with liver disorders.

Methods

Animal Models & Disease Induction

» Studies utilized timely pregnant TGR5-knockout (TGR5-KO) and wild-
type {wt) mice to evaluate signaling pathways.

= Non-alcoholic fatty liver [NAFL) was induced in female mice by

providing a high-fat diet (HFD| for 12 weeks prior to mating.

The cholic acid {CAl-induced complication model was established by

administering 1.5% CA in the matemnal diet starting at GD 14.5 until

fabor.

Data Collection & Analytical Techniques

= Primary observational endpoints included the recording of gastational
days, live birth rates, and stillbirth rates

= Mewborn wellbeing was clinically monitored for the first two weeks
following birth,

Figure 1. Flowchart of Methodology

Gantatianal Doy [E0] sig=ificansly increased
with TGRS KD mikea (1.5% GA trastmant)

Figure 2: Average gectational day (GD} of
TGRS KO mice and the control mice {with
1.5% CA treatment|. *P20.05, **P<0.01,
***P20.001 with Student’s t test pair wise
comparison.

AST and sTHA levs! of HFD mice
significantly increased

Figure 4: Aspartate aminotransfarase (AST)
and Serum total bile acids (sTBA) level of
high fat diet [HFD) mice and the control
mice. *P<0.05, **P20.01, ***P=0.001 with
Student's t best pair wise comparison,

Guwtaticnst Day GO}

SHillbirth of TGRS KO mics significantly
decreased [1.5% CA treatment]

Figure 3: Percontage of stillbirth of TGRS KO
mice and the control mice [with 1.5% CA
treatmant). *P=0.05, **P=0.01, ***P=0.001
with Student’s t test pair wise comparisan.

Percantags of stitlbirth of HFD mice
significantly incransed

Figure 5: Parcentage of Stillbirth of High Fat
Diet (HFD} mice and the contrel mice. *P<0.05,
*+p<0.01, ***P=0.001 with Student's t test
pair wise comparison,

in 4-PEA ruatrrent gros

Figure 6: Average Gestational day (GD) of
control regular mice and the 4-PBA
treatment group mice. *Ps0.05, *"Ps0.01,
*+4p<0 001 with Student's t test pair wise
‘comparison.

with &-FBA treatme

Figure 7: Percentage of stillbirth of control
regular mice and the 4-PBA treatment group
mice. *P=0.05, **Pz0.01, ***P0.001 with
Student’s t test pair wise comparison.
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Conclusion

* Early-stage nonalcoholic fatty liver (MAFL) strongly predisposes pregnant

individuals te ICP. This is driven by the downregulation of the bile salt export

pump [BSEP), causing toxic bile acid accumulation,

Elevated bile acids act as signaling molecules that disrupt metabolic

homeostasis. Specifically, TGRS-mediated inflammatory signaling at the

aternal-fetal interface is a critical driver of labor onset, PTE, and stillbirth.

= High-fat diet mice models successfully replicated chinical observations, showing
that underfying metabalic |ver disorders elevate AST and serum bile acids,
directly translating to increased rates of stilibirth.

«  Targeting these specific hepatocellular signaling and bile acid transport pathways
with FDA-approved therapies (such as 4-PBA) represents a highly promising
strategy to prevent severe pregnancy complications in high-risk patients

Future Studies

To establish a correlation between TGRS agonistic potencies and pregnancy
complications among different bile acid species.

= To define the effects of TGRS agenism and antagonism on bile acids-induced
pregnancy complications of PTE and stillbirth.

To investigate the increased susceptibility of NAFL mice to estrogen-induced
pregnancy complications of PTB and still birth,

To investigate the protective effects of restoring BSEP expression on CA-induced
pregnancy complications of PTB and stillbirth in MAFL mice
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Molecular Mechanisms and Therapeutic Targets of Bile Acid Dysregulation in
Pregnancy Complications Associated with Liver Disorders

Md. Mosiqur Rahman, Tasneem Al-Huniti, Qiwen Chen, Lia Bozza, Ruitang Deng

Nonalcoholic fatty liver disease (NAFLD) is an increasingly prevalent metabolic disorder that has recently been implicated in adverse
pregnancy outcomes. Intrahepatic cholestasis of pregnancy (ICP) is a pregnancy-specific liver disorder characterized by impaired bile acid
homeostasis and is strongly associated with preterm birth (PTB) and stillbirth. In our preliminary analysis of a cohort of 36,755 pregnant
women, individuals with NAFLD demonstrated a markedly higher prevalence of ICP, with 14.1% of NAFLD patients developing ICP compared
to the general population incidence of 1.37%. Moreover, women diagnosed with both NAFLD and ICP exhibited significantly elevated risks of
PTB and stillbirth. Both NAFLD and ICP were associated with dysregulated bile acid metabolism, as indicated by increased serum total bile
acid (sTBA) levels and reduced expression of the bile salt export pump (BSEP), a critical transporter responsible for bile acid excretion.
Based on these observations, we hypothesize that early-stage NAFLD, specifically nonalcoholic fatty liver (NAFL), predisposes pregnant
women to ICP and its associated complications through impaired BSEP-mediated bile acid clearance and subsequent bile acid
accumulation. This study aims to elucidate the molecular mechanisms linking NAFL to ICP, with a particular focus on bile acid transport
dysregulation and hepatocellular signaling pathways. Understanding these mechanisms may reveal novel therapeutic targets and inform
preventive strategies for managing pregnancy complications in women with underlying liver disorders.
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Messenger ribonucleic acid (mRNA) vaccines require translation in host cells o
|.]|\.|[ anugvn spcn.mc lmmunc responses, Dendritic cells (DCs) are known 1o be

1 antigen-g wing cells (APCs), responsible Tor bridging adaptive
|n||m|||ny Thus, enhancing mEMNA translation in DCs has important implications
(o enhance mRNA vaccing efficacy. This study found toll-like receptor 2 (TLR2)
agonist Pam3CSK4 was highly potent 1o enbance lipid nanoparticle (LNPy
encapsulated enhanced green fluorescent protein (EGEP) mRNA manslation in
mwurine bone marrow-denved 108 (BMIICs) at concentrations as low as |
ng/ml. We further found Pam3CSK4 could enhance Dilk-encapsulated LNP
uptake wath high dependence on TLR2Z. Pre-incublation of BMDCs wath EGEP
mitNA for 2 hours followsd by washing away EGFIP mRNA in the medium and
overnight incubation with Pam3CSK4 found Pam3CSKd could sill enhance
EGFP expression. Thus, our data support that Pam3CSK4 could simulianesusly
enhance LNP uptake and EGFP mENA translation in BMDCs.

+ Fxplore  toll-like recepror 2 (TLR2) agonist Pam3iCSK4  mediated
enhancement of EGFP mRNA munslation in BMDC and compare with other
TLR aganists

+ Explore the rele of Pam3CSK4 in nancparticle uptake and mRNA wanslation
within BMDC
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Figure 1. Pam3CSK4 enhances both uptake and expression of the EGFI* mRNA in
BMDC, Mumine-denved BMDC were differentinted for 6 days before seeded inoa So-well
plate in 105mL density. 0.4 pgml EGEP-LNP und 1 pgiml TLR 20789 aponist are then
added 10 cach comesponding wells before overnight incubsation, (A. Fraction of EGFP
expressing cells, B, Mean Muorescence intensity of the cells, Images, Difference in MF]
between groups shown with fluorescence imaging. )

Pam CpG Imig RB48 EGFP (%)

Pam CpG Imiq R848 EGFP MFI

-
Figure . Pam3CSK4 shows dose-dependent enhancement of both uptake and
expression of EGFP mRNA and superior potency in BMDC. 6-day differentiated
BMDC were seeded in a 96-well plate in 10%mL density. 0.4 pg'mL EGFP-LNP and
TLR 27/84 agonist in various concentration ranging from | ng/ml to 10 pa/ml are then
alded 1o each corresponding wells before overmight incubation, (Left. Fraction of EGEP
expressing cells. Right. Mean fluorescence intensity of the cells)

Figure 3. Pam3CSK4 shows
increased functional EGFF mRNA
delivery after removal of

204
S extracellular LNP. 6-day
104 5000 diff iated BMDC was incubated
. for 2 haurs with 0.4 paiml EGEP-
LE " LNP. After complete removal of

extracellular LNP, the cells are re-
seeded and ineubated ovemight with
i, or without Pam3CSKE4. (Left.

‘gﬁ‘? Fraction of EGFP expressing cells,
Right. Mean Duerescence infensity
ol the eells)
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L
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Figure 4. Pam3CSK4 shows TLR2 pathway dependent
enhancement of nanoparticle uptake in BMDC, with L.NP
formulation contributing to the result . Afier G-day
differentiation and seeding, Muercscence dye (PHD)-ncorporated
LNF or PLGA-NP were added in the comrespending wells with o
w\thnm the addition of 1 pg/ml. concentration Pam3CSK4 hefore
ht incut (AL LN formulation. B, PLGA-NP
funmll.mun AB Left. Fraction of Di3- llu_nrpm.ll:lj naneparticle
taken up by the cells. A B Right Mean Ouorescence intensity. )

= TLR2 agonist Pam3CSKA  significantly  enhances  EGFP
mRNA  translation in BMDC and  uptake of LNP  at
cancentrations as low as 1 ng'ml.

Pum3CSK4 s able to increase functional  EGFP mENA
delivery after removal of extracellular EGFP-LNP

Lipid nanoparicle  formulation contributes 1o Pam3CSK4
etthanced uptake of nanoparticles and shows superiorily over
PLGA-based nanoparticle.

This work 15 supported by the University of Rhode lsland. We
thank Yibo Li, PhI., and INBRE facility for their help in this
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Potent Enhancement of Lipid Nanoparticle Uptake and EGFP mRNA Translation
in Dendritic Cells - Pam3CSK4, a Toll-Like Receptor 2 Agonist

Yuna Song, Xinliang Kang, Labone Akter, Minkyung Cho, Youbin Kim, Xinyuan Chen

Messenger ribonucleic acid (mMRNA) vaccines require translation in host cells to elicit antigen-specificimmune responses. Dendritic cells
(DCs) are known to be professional antigen-presenting cells (APCs), responsible for bridging adaptive immunity. Thus, enhancing mRNA
translation in DCs has important implications to enhance mRNA vaccine efficacy. This study found toll-like receptor 2 (TLR2) agonist
Pam3CSK4 was highly potent to enhance lipid nanoparticle (LNP) encapsulated enhanced green fluorescent protein (EGFP) mRNA
translation in murine bone marrow-derived DCs (BMDCs) at concentrations as low as 1 ng/mL. We further found Pam3CSK4 could enhance
DiD-encapsulated LNP uptake with high dependence on TLR2. Pre-incublation of BMDCs with EGFP mRNA for 2 hours followed by washing
away EGFP mRNA in the medium and overnight incubation with Pam3CSK4 found Pam3CSK4 could still enhance EGFP expression. Thus,
our data support that Pam3CSK4 could simultaneously enhance LNP uptake and EGFP mRNA translation in BMDCs.
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PROTEOMICS ANALYSIS REVEALS ETC ASSEMBELY AND MITOCHONDRIAL PROTEOSTASIS PATHWAYS

UN I\23: Y84 ARE MORE DERANGED IN THE RV THAN LV AND ASSOCIATE WITH DEGREE OF DYSFUNCTION IN
OEREECSE BRAND. EXPLANTED FAILING HUMAN HEARTS

INTRODUCTION

Rignt ventricular fyatunction i a major detarminant of morbidity
and mortality in petients with laft heart failure, particularly in the
presence of group Il pulmeonary hypertension, where elevated left-
slded MilUng pressuras chronically incresse RV afterload. Although
therapies targeting left ventricular (LV] dysfunction have improved
outcomes, progression to AY failure remains essociated with poer
prognosis  and  limited  therspeutic  options. The  maleculer
mechanisms underlying RV vulnerabilty and the transilion from
compensated dystunction 10 overt RY lailure remain incompletely
defined.

]

o

A Pulsanility Indes

Mitochondrial dysfunction hes emenged as a cantral feature of heart
failure, es impaited oxidative phaspharylation, Sissupred elestron
transport chain [ETC) , and altered mi pratein
quslity control contribute to energatic failura and
dyafunction in animal modele. However, wiwther mitachendrial
remodeling is similar in human tissue with and without RY
dysfunction is unclear, and if this changes sre similar to failing LU,

To address this, we p lata-i ion [DIA}
peotesmic profiling of AV and LV tissus from esplanted hesrs of
patiants with end-stage left heart faiure and
signatures batwaen patients with mild and savers RY dysfunction and
unused donor heams. Our anelysis aimed o identify prateomic

s i with RY ioration, with particular focus on

i and p i th that may underlis AV-
epecific vulnarsbility in sdvancad haar failure.

| METHODS

= Hearts were acquired from Gill Cardiovascular
Repository, University of Kentucky Medical Center
= Controls were unused donors (n=14, TM/TF)
= Heart transplant patients were divided into two
Eroups:
O With RV dysfunction: RAF/PCWP>0.55
., O Without RV dysfunction: RARPCWP<0.4

GO CONCLUSION

Heart tissues were processed fartotal
ST k Isolatad mitachandria for
protain isolativn and mitachondria \ sses ety

Our findings show pronounced downregulation of
mitechondrial proteostasis pathways and ETC assembly in
the RV compared to LV of left heart failure patients and

ACKNOWLEDGEMENTS

- -
=4 b otal these changes associated with impairment in respiration > 2
o — i 3 g i o 4, . GRlL University af { Conter
u_ Ej. Im:‘“ and disease severity. This highlights a heightened + The Rhats lsland IDeA Network of Biomedical Research Excellence (RHNBAE]
bioenergetic vulnerability in the RV vs LV in HR.
L Patfveay Enrichment Analysia for DIA-MS | T8 y

Proteomics analysis reveals etc assembly and mitochondrial proteostasis
pathways are more deranged in the RV than LV and associate with degree of
dysfunction in explanted failing human hearts

Joseph Owusu-Sarfo, Wenzhuo Ma, Lauren Bazinet, Benison Aguocha, Kenneth S. Campbell, Gaurav Choudhary, Peng Zhang, Richard T.
Clements

RV dysfunction associated with group Il pulmonary hypertension significantly increases mortality in left heart failure. However, signaling
changes associated with progression of RV dysfunction remains poorly understood. We performed a DIA proteomic analysis of explanted
left-heart failure patient RV and LV tissue and compared patients with mild and severe RV dysfunction to unused donor hearts.

Explanted transplant hearts (n=22) were obtained at transplant and unused donor hearts (controls) (n=16, 7M/7F) were provided by the Gill
Cardiovascular Biorepository, University of Kentucky. All transplant patients exhibited left heart failure and pulmonary hypertension. Right
atrial pressure to pulmonary wedge pressure ratio (RAP/PCWP) from right heart catheterization defined RV mild (RAP/PCWP<0.4, n=11,
7M/4F) and severe dysfunction (RAP/PCWP>0.55, n=11, 7M/4F). Total protein was isolated for DIA-MS analysis and mitochondria for isolated
frozen mitochondrial respiration assessment.

DIA-MS analysis reliably measured ~4000 proteins/group. Mild RV dysfunction showed 221 up- and 213 downregulated proteins versus
donors; severe dysfunction had 319 up- and 254 downregulated proteins (B-H adj P <0.05). LV changes were less pronounced. Enriched
pathways downregulated in RV included mitochondrial translation, respiratory electron transport, oxidative phosphorylation, complex |
biogenesis, and complex IV assembly, with greater enrichment in severe dysfunction. LV tissue showed minimal changes in these cascades
butincreased inflammatory signaling. 302 RV proteins correlated with Cl-dependent and 532 with ClI-dependent respiration, enriched for
oxidative phosphorylation, RV cardiomyopathy, and mitochondrial disease signatures.

Our findings show significant downregulation of mitochondrial proteostasis pathways and ETC assembly in the RV compared to LV of left
heart failure patients and these changes associated with impairment in respiration and disease severity. This highlights a heightened
bioenergetic vulnerability in the RV vs LV in HF.
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Background

» Glucagon-like Peplide 1 receptor agonists (GLP-1 RAs) wers
introduced In 2005, Steadily increasing utilization.

» The risk of psychialric oulcomes remains confroversial,

« Pharmacovigilance and cahort studies have reported higher ratas
of psychistic everts among patients using GLP-1 RAs.

= Target lrial emulations have been conducted, however, thelr
generalizability and the range of assessed outtormes remaln

Figure 1. Cobort Selection Flow Chart

limited.

Objectives

To assess the association between GLP-1 RA use with psychistric
aulcames compared with DPP-4| and SGLT2 amcng palients with
type 2 diabetes mellius

m 2 5

» Data Source: Commercial insurance claims data from Northeastern  Figure 3. Adjusted Tazard Ratio of Psvehintric Crrcomes among GLP-L RA

of the U.S. spanning from January 2012 - July 2024, initiators vs DPP<4/SGLT2 initiators
» Target Trial Ermulation: =
ENgEify Crienn Chagnased il (g 7 Babeing Al = 15 yoars i =
enrcled aieng Me abseraton pencd; R Nty use "
DOFP-4, BELT2: no Nstory of major depressive disonder. anaety,
suicidal sEmpTideation. no history usa of i -

sspressanhansis e

Tremmen
Assgnment

wmers e frestre group
BGLTE users as comparator oroup
Cutcome Assessment velomed IG0-8 and IGO-10wkn ot least 1 clam for mar depressive

‘Department of Pharmacy Practice and Clinical Research, The University of Rhode Island, College of Pharmacy, Kingston, R

Subgroup Analysis
* Male ara al higher risk rather than femmale,
= Higher magnitude of risk among patient with obesity compared who
ok,
« There is no different between younger and clder patients
Sensitivity Analysis:
Consistent resulis were observed:
= &pplying IPTW o adjust for confounding
= Observational Per-Protocol Analogues (Censoring for
discontinuation/switching)
® Ignonng grace period

« GLP-1 RAs use among patients with T2DM is associated with an
increased risk of major depressive disorders and andaty, compared
o SGLT-2 and DPP-4| use,

+ The risks differ by gender, obesity status, and Individual GLP-1 Ras

+ Consistent with previously published ohservational studies, which
repored an increased risk of psychiatric culcomes associated with
GLP-1 RA use.

» This study implemented a TTE framework and included almaost all
specific agent of GLP-1 RAs.

+ Limitations: Residua confounding: SES, severity of T2DM, family
history, uncaplured medical history; potential misclassification bias;
Some subgroup analyses comprised small sample sizes
Ganaralizability: commersial insurance data, limded race vanability

disceder, amdety, of suckdnl semptideston ’ .

Cousriate Adpsiment  Frogensity scare fne smaifizasen wih 50 sinins

Conclusion

Causal Consimast Obsertional analeg of Inemtion-to-reat

* GLP-1 RA initiation was associsted with  higher hazards o
peychiatic  owtcomes  compared anfidiabetic
therapies, interpreted in light of potential residual confounding,

# Highlight the importance of monitoring  psychiatric  cutcomes.
fallowing treatment inftiation.

» Furthar research is warranted lo clarify causality.

References
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+ Aseries of subgroup and sensitivity analysis was conducted - - - with  aftamative

Figure 1. Study Design
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Psychiatric Outcomes Associated with GLP-1 RA Use among Patients with Type
2 Diabetes Mellitus: A Target Trial Emulation

Hafizan Yusuf, Joseph Nardolillo, Lisa Cohen, Todd Brothers, Kristina E. Ward, Xuerong Wen

Background: The utilization of Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) has dramatically increased in the United States (U.S.)
recently. However, the association between GLP-1 RAs use and psychiatric disorders, such as depression, anxiety, and suicidality, remains
inconsistent.

Objective: To evaluate the association between GLP-1 RA and psychiatric outcomes compared with dipeptidyl peptidase-4 inhibitors (DPP-
4i) or sodium-glucose cotransporter-2 inhibitors (SGLT2i) among patients with type 2 diabetes mellitus (T2DM) by implementing a target trial
emulation framework.

Methods: Target trial emulations were conducted using a U.S. administrative claims database. The primary outcome was a composite of
major depressive disorder, anxiety disorder, and suicide attempt or ideation. Propensity score fine stratification was applied to balance
baseline covariates. Cox proportional hazards models with robust sandwich variance estimators were used to estimate adjusted hazard
ratios (HRs) and 95% confidence intervals (Cls). Sensitivity and subgroup analyses were conducted to evaluate the robustness of the
results.

Results: A total of 8,143 patients were included, of whom 3,638 were treated with GLP-1 RAs, 2,115 with DPP-4i, and 2,390 with SGLT2i. GLP-
1 RAs initiation compared with DPP-4i or SGLT2i was associated with a higher risk of any psychiatric event (HR: 1.48; 95% Cl 1.27-1.73), as
well as major depressive disorder (HR:1.55; 95% CI 1.26-1.90) and anxiety (HR:1.58; 95% CI 1.32-1.89). In agent-specific analyses,
dulaglutide and liraglutide were associated with elevated hazards of major depressive disorder and anxiety; exenatide with major depressive
disorder and suicide attempt or ideation; and semaglutide with anxiety.

Conclusion: GLP-1 RA initiation was associated with higher hazards of psychiatric disorders compared with alternative antidiabetic
therapies. These findings highlight the importance of monitoring psychiatric outcomes following treatment initiation, although the results
should be interpreted in light of potential residual confounding. Further research is warranted to clarify causality and identify patients at
greatest risk.
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Background Study Aim

+ Peppermint essential oil is widely used in cosmetics, but leaf-derived nonvolatile
bioactives are less explored for skin applications.

+ Peppermintleaves contain phenolic and flavonoid compounds with reported
antioxidant and anti-inflammatory relevance.”?

+ Fraction-specific chemistry and its relation to skin-relevant activity are still not well
defined.

To determine the fraction-specific chemical composition of peppermint leaves
and evaluate its relationship to skin-relevant bioactivity.

Experimental Workflow

/3 Folin-Ciocalteu Assay

Key Findings Conclusions & Future Work
R tative HPLC Profil f Py int Fracti
e PrOSEMAIVE rolfes of Fepperminttractions . T‘::' P::;?I:TF?:;?;:‘;“ + HPLC revealed a recurring major unknown peak across all fractions.
\ —— | e PP + Folin-Ciocalteu assay indicated the highest phenolic content in ethyl
pp—— = = e @ acetate fractions, especially EAC and EAG.
[, e g -‘ :g'“ + An optimized 15-LOX assay provides a platform for skin-related
e 3 anti-inflammatory screening of prioritized fractions.
T bt e e R ‘ §,,, + Future work: identify major unknown peaks by LC-MS and test
e Fr—— 1 | E prioritized fractions in 15-LOX and additional skin-relevant assays.
~ . EG EC EAGEAC HG HC WG WC
Dlsunct frachcn specmc chromatographlc pattems were observed : : References
1
wilth a recurring major unknown peak across all fractions. 1. Dorman HJD, et al. Nat Prod Commun. 2009:4(4):535-542.
An optimized 15-LOX assay with NDGA as positive control and quercetin as reference 2. Cirlini M, et al. Plants. 2021;10:550.
inhibitor* was established for screening prioritized peppermint fractions, 3. Suzuki Y, et al. Bicorg Med Chem. 1998;6(8):1317-1322,
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Phytochemical Profiling and Biological Evaluation of Peppermint (Mentha x
piperita) Leaf Extracts for Cosmeceutical Applications

Chalissa Dibya Iranisha, Huifang Li, Hang Ma

Peppermint (Mentha x piperita) is widely used in cosmetic formulations, primarily in the form of essential oils, while the bioactive potential
of peppermint leaves remains comparatively underexplored. Leaf-derived extracts are rich in phenolic and flavonoid compounds with
reported antioxidant and anti-inflammatory properties; however, their fraction-specific chemical composition and relationship to skin-
relevant bioactivity are not well defined. In this study, peppermint leaves from garden-harvested and commercial sources were extracted
and partitioned into ethanol, hexane, ethyl acetate, and aqueous fractions to obtain chemically distinct components. Phytochemical
profiles of each fraction were analyzed by HPLC and compared against selected reference standards, including rosmarinic acid, pebrellin,
gardenin B, wedelolactone, and eriodictyol-7-O-glucoside. Distinct chromatographic patterns were observed across fractions, with several
peaks corresponding to putative phenolic markers such as rosmarinic acid and eriodictyol-7-O-glucoside. A major unknown constituent is
being further characterized by LC-MS analysis. Preliminary Folin—-Ciocalteu assay results showed that ethyl acetate fractions contained the
highest phenolic content, followed by aqueous and ethanol fractions, compared to non-polar hexane fractions. The anti-inflammatory
potential of each fraction and selected standards is being evaluated using an optimized lipoxygenase (15-LOX) inhibition assay with NDGA
as positive control and quercetin as reference inhibitor. These findings highlight peppermint leaves as a promising and underutilized source
of bioactive compounds and provide a phytochemical and functional basis for their development in cosmeceutical applications.
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Self-amplifying RNA (saRNA) Vaccines as a Platform for Cancer Treatment

Iris Schellenberg, Charles Jouaneh, Ting-Yu Shih

Cancer is the second leading cause of death worldwide, demonstrating the need for more effective therapies. While existing cancer
treatments can be successful, they are often limited by toxicity, tumor recurrence, and variable clinical efficacy. Cancer vaccines offer a
promising alternative by harnessing the immune system to recognize and eliminate tumor cells. Recent advances in mRNA technology
provide a versatile avenue for expressing tumor antigens and eliciting an anti-tumor immune response; however, they typically produce
relatively transient antigen expression, limiting the effectiveness of this approach. To address this limitation, we propose using self-
amplifying RNA (saRNA) augmented by immune adjuvants. The saRNA encodes viral replication machinery that enables self-replication of
the RNA transcript, leading to stronger and more sustained protein production. Adjuvants are molecules commonly incorporated in
vaccines, boosting immune activation through specific recognition mechanisms such as Toll-like receptor (TLR) pathways. However, several
of these pathways, such as TLRs 3, 7, and 8, induce a type | interferon response that suppresses RNA translation. We hypothesized that
saRNA vaccines co-delivered with adjuvants that are not TLR 3, 7, or 8 agonists will generate stronger and more durable anti-tumor
immunity. Using firefly luciferase and mCherry reporter systems as the payload for the RNA, we compared protein expression from saRNA
and mRNA with or without adjuvants. Our results demonstrated that saRNA drives significantly higher and longer-lasting protein expression
in both reporter systems. Co-delivery with poly(l:C), a TLR3 agonist, suppresses saRNA translation compared to an saRNA control with no
adjuvant. In contrast, CpG 1018, a TLR9 agonist, shows saRNA suppression only at very high doses. Taken together, our novel saRNA
technology provides a promising platform for cancer vaccination.
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Serotonin After Spinal Cord Injury:

Tiffany L. Ung', Rebecca Manuel®?, Marin Manuel'*?
Intesdisciplinary Neuroscience Program, University of Rhode lskand, Kingston, RI, USA
* Department of Blomedical and Pharmaceutical Sciences, University of Rhade Islend,

Establishing AAV-Mediated Targeting of Descending SerotonergicFibers
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BACKGROUND
« Disruption of descending serotonergic (5-HT) projections from  the
brainstem to the spinal cord is @ major contributor to motor dysfunction
and spasticity following spinal cord injury (SCI} [1],
» Loss of supraspinal 5-HT input alters spinal circuit excitability, leading to
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impaired motor contrel and exsggerated reflex activity (23]
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« Targeting  serotonergic signaling offers @ means to modulate  spinal
excitability while preserving the functi ibution  of i TNMI‘M Antarograda transport of tha virus Lumbar cord
fibers.
Raphe Nucleus
This work focuses on developing an efficient ad lated virus [AAV)-

ic neurons

strategy to target
projecting to the spinal cord in adult SERT-Cre mice, establishing a critical
foundation for future modulation of 5-HT signaling after SC1.
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RESULTS CONCLUSION

« This study establishes a robust AAV-based method for
targeting d i Bl in the adult
mouse spinal cord via retrograde transduction.

« Preliminary results reveal that AAVrg efficently infects
more 5-HT neurans in the raphe nucleus compared
with AAVL

« The absence of Afvrg labeling in the lumbar cord may
be due to the fluerescent protein attached to the
DREADD, which localizes primarily to the soma.

+ This methodology provides a technical foundation for

future studies i ing the ion of

serotonergic signaling within the spinal cord and its
therapeutic potential for alleviating motor dysfunction
and spasticity following SCI.

LIMITATIONS & FUTURE DIRECTIONS

+ The lack of detectable A&Vrg signal in the lumbar spinal
cord may reflect limitations in transgene expression,
retragrade  transpart  efficlency, or  subcellular
lzcalization of the DREADD-fluorescent reporter.

+ Comparisans between AAV serotypes were restricted
ta infection efficiency in raphe serotonergic neurcns
and did not assess dose dependence, temporal
expression patterns, or off-target

. Dpostisgbon  of

visualization  of

wiral constructs  may improve

long-range projections and

enhance detection in distal spinal segments.
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Serotonin After Spinal Cord Injury: Establishing AAV-Mediated Targeting of

Descending Serotonergic Fibers

Tiffany Ung, Rebecca Manuel, Marin Manuel

Objective: Disruption of descending serotonergic (5-HT) projections from the brainstem to the spinal cord is a major contributor to motor

dysfunction and spasticity following spinal cord injury (SCI). Loss of supraspinal 5-HT input alters spinal circuit excitability, leading to

impaired motor control and exaggerated reflex activity. Targeting serotonergic signaling offers a means to modulate spinal excitability while

preserving the functional contribution of remaining fibers. This work focuses on developing an efficient adeno-associated virus (AAV)-

mediated strategy to selectively target descending serotonergic neurons projecting to the spinal cord in adult SERT-Cre mice, establishing a

critical foundation for future modulation of 5-HT signaling after SCI.

Method: Cre-dependent adeno-associated viruses (AAV) were injected into SERT-Cre adult mice via intraspinal injection into the lumbar

spinal cord. Two different AAV serotypes were compared for their ability to infect 5-HT neurons and be retrogradely transported to the raphe

nucleus. Two weeks after injection, the brainstem and spinal cord tissues were collected and processed for immunohistochemistry.

Tryptophan hydroxylase-2 (TPH-2) and 5-HT antibodies were used to confirm positive 5-HT neurons. Fluorescence imaging and manual cell

counts were performed to quantify viral specificity and infection efficiency.

Results: Both viral strategies successfully labeled serotonergic neurons and their descending projections. Quantitative analysis revealed

differences in the proportion of TPH-2-positive neurons infected by each AAV, indicating distinct efficiencies between approaches for

targeting descending 5-HT.

Conclusion: This study establishes a robust AAV-based method for targeting descending serotonergic neurons in the adult spinal cord. The

methodology provides a critical technical foundation for future studies investigating modulation of serotonergic signaling within the spinal

cord and its therapeutic potential in alleviating motor dysfunction and spasticity following SCI.
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The Effects of Nano-Microplastics Exposure on Alzheimer's Disease Pathology
Characterized in APP/PSEN1 Mice
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UNIVERSITY

OF RHODE 1SLAND

Mackenzie ra_ i

Nano- and microplastics (NMPs), plastic particles < Tum and <5
mm in size respectively, are an emerging concern for the
envirenment and hurman health, yet, little is known about their
effects. Thus far, NMPs have been found in human liver, lungs,
blood, colon, brain, and placenta, as well as breast milk, feces,
and blood clote. Previously, the Ross Lab investigated the
general and age-dependent effects of polystyrene (PS) NMPs
exposure on mice. PS-NMPs were identified in every tissue
examined, most notably, in the brain. This resulted in altered
behavior during open-field and light/dark assays, as well as
alterations to immune markers in liver and brain, in particular
giial fibrillary acidic protein (GFAP). This decreasze in GFAP
expression may be indicative of early neurological decline, such
as in Alzheimer's disease (AD). While the exact cause of AD is
unknown, certain lifestyle factors such as exposure to pollutants
have been linked to increased risk. Furthermore, accumulation of
amyloid-beta plaques is a key blomarker of AD pathology. We
thus investigated if exposure to PS-MPs influences plaque onset
and progression as well as cognition using a mouse model of AD
pathology (APFP/PSENT)
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Figure 1. Study Design. 3 month exposure to PS-NMPs in female APP/
PSENT mice and appropriate controls (n=10 per group), followed by
behavioral testing and tissue analyses.

Mice were exposed to regular water or 0.025mg/mL pristine
fluorescently-labeled PS-NMPs for three months followed by
EPM and Barnes Maze testing. Mice spent 5 minutes in the EPM
while time =pent and distance traveled in the open arms versus
closed arms were recorded. For Barnes maze, mice completed 4
training days, with four 180 second trials each day. On Day 5,
mice completed a 90 second probe test with the target box
removed to assess spatial memory. Brains were then collected
and analyzed using IHC for plaque load (AB-42), astrocytes
(GFAF), and microglia localization (IBAT).
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Figure 2. Effects of PS-MNPs Exposure on Anxiety-Like Behavior and Spatial
Memory. APP mice exposed to PS-NMPs spent sianificantly less time (A) and

traveled less (B) in the open arms (OA) in comparison to wild-type controls.

Significances were determined by unpairad t-test with * p < 0L05. (C) Effects of PS-
NMPs exposure on spatial memory and leaming using Barmes maze. Time spent at

target hole decreased with exposure to PS-NMPs, indicating NMPs exposure

increases coanitive deficits in APP mice. Significances determined by unpaired ttest;

APP/PSENT mouse, Amyloid pl

respectively.
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Figure 3. Confirmation of PS-NMPs
Localization in Brain Tissue Following
Three Months of Exposure. Presence
of fluorescent P5-NMPs (red, indicated
by arraw) in the brain of an exposed

AUES

{green) were visualized by IHC and
sections were co-stained with DAPI
{blue). Scale bar = 1000 pm, 100 pm,
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Figure 4. Amyloid-Beta Plague Analysis. (A) Accumulation of amyloid-beta plagues

(AB-42, green, indicated by arrows) in prefrontal cortex, hippocampus, and

cerebellum sections. Sections were co-stained with DAPI (blue). Scale bar = 1000

m. {B) Average plague count g}er brain section, Mice were sepba‘raied into IwoF groups
ain regionin F1 an
by 2-way ANOVA with multiple comparisons: * p<

sed on famry line (F1 and F2). {C) Average plaque count
F2 lines. Significances determin

005, *+** p=< 0.0001, and a p < 0.10 as trending.
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Figure 5. Neuroinflammation Following PS-NMPs Exposure Reprasantative
wmages of GFAP ?green] expression in hippocampus region of DAPI-stained
brain sections (Blue). Scale Bar = 1000 ym.

Discussion/Conclusions

Following a three month exposure to 0.025mg/mL PS-NMPs, APP/
PSEMNT mice displayed increased anxiety-like behavior in the EFM
and worsening spatial memory in the Barnes Maze. When
analyzing the AR plagues, we found that mice from one family (F2)
had significantly lower plague counts. APP/PSEN1 mice have been
found to have variability in the timeline of plaque accumulation
based upon the genetic background (Couch et al., J Comparative
Neurology, 2013). Furthermore, AR plaques have been shown to
have rapid progression initially followed by a saturation phase
(Burgold et al., Acta Neuropathol. Commun., 2014). As such, small
changes in the timeline can result in significant differences early
on. Considering this, we decided to separate the APP/PSENT mice
into two groups (F1 and F2) for plaque analysis. Mice from the F2
family were found to have a significantly lower overall plaque load
as compared to mice from the F1 family. Mice from the F1 family
did not show a difference in plaque load based on exposure to PS-
NMPs; however, there was a significant increase in plague load of
the F2 mice by brain region with PS-NMPs exposure. This is
consistent with previous findings that PS-NMPs can speed up the
initial deposition of AR in vitro, but have a less pronounced effect
at high concentrations of Ap (Gou et al, J Hazard Mater, 2024).
Results show no differences in terms of plague size. Preliminary
analysis of GFAP and IBA1 via IHC is consistent with previous
studies from the Ross Lab, indicating a decrease in both GFAP and
IBAT. Future work will include Western blot to quantify the
decrease in GFAP and IBA1

Thank you te Dr. Jaime Ross, Dr. Giuseppe Coppotelli, Dr. Lauren
Gaspar, Tommy Kelly, Miah Wainic, Dr. Sydney Bartman, Hannah Tobias-
Wallingford, and Sajida Jan for their contributions to this work. Thank
you to our funding sources: Rhode Island Foundation, URI Plastics
Initiative, RIFINBRE, Fred M. Roddy Foundation, URI Praposal
Development Grant, URI George & Anne Ryan Institute for Neuroscience,
URI College of Pharmacy.

The Effects of Nano-Microplastics Exposure on Alzheimer’s Disease Pathology
Characterized in APP/PSEN1 Mice

Mackenzie Pavlik, Sydney Bartman, Lauren Gaspar, Giuseppe Coppotelli, Jaime M. Ross

Alzheimer’s disease and related dementias (AD/ADRD) are one of the most prevalent cognitive disorders, affecting more than 6 million
Americans over the age of 65. While the exact cause of AD and ADRD is still unknown, several risk factors have been identified, including
exposure to environmental toxins. In recent years, nano- and microplastics (NMPs), defined as particles< 1 pm and £ 5 mm in size,

respectively, have emerged as pervasive environmental pollutants. Previous studies have shown NMPs are able to accumulate in peripheral
tissues throughout the body of both humans and mice, raising concerns regarding their potential health impacts. Furthermore, NMPs have
been demonstrated to cross the blood-brain barrier to accumulate through the brain, resulting in alterations in cognitive behavior and
immune markers consistent with neurological disease. We recently demonstrated that polystyrene (PS)-NMPs exposure in transgenic mice
carrying the APOE4 variant, the largest known risk-factor for developing AD, resulted in marked sex-dependent alterations in locomotion and
recognition memory, as well as changes to astrocytic and microglial markers in the brain. Building on these results, we are now examining
the effects of NMPs exposure in a mouse model of Alzheimer’s disease pathology (APP/PSEN1). Specifically, this study aims to determine
whether chronic exposure to 0.1 pm and 2 pm polystyrene NMPs influences the onset and/or progression of amyloid-beta plaque

deposition, alters neuroimmune markers, and affects cognitive function. Preliminary results indicate that chronic exposure to PS-NMPs in

APP/PSEN1 mice worsens cognitive impairments, while plague accumulation was observed to increase taking into account the plaque
variability of the family line. Ongoing analyses are also investigating the histological, biochemical, and immunological changes resulting

from PS-NMPs exposure.
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UDP-Glucuronosyltransferase (UGT) enzyme polymorphisms impact clinical
outcomes in chronic cholestatic liver diseases

U“I:IIVERSITY Colleen M. Hayes!, Mahesh Krishna2, Christopher L. Hemme!, Scott J. Roberts2, Bonnie Chen2, ] [ ALE
OERHODEISLAND James L. Boyer?, David N. Assis?, Nisanne S. Ghonem! LIVER CENTER

URI College of Pharmacy, Biomedical and Pharmaceutical Sciences, Kingston, RI; Z¥ale School of Medicine, Liver Center, New Haven, CT

INTRODUCTION RESULTS RESULTS (CONT.)
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* higher UK-PEC scores in palients on adjunct
METHODS therapy with fenofibrats.
« Genomic DMNA was extracted from de-identified human plasma c. . y - . E = i Ir\gns-llrr:a'n?;tﬁ gf“?\r;s‘tuufz :mlvmmpmem (Fig. 6,
samples from healthy controls {BioINT), and PEC and PSC uGTeEr ™ . ' 23 i bbb fndlil i
patients with refractory 8"’2T=C P | k: B . - y P These data suggest that UGT polymorphisms
(1315 mg/kp'day) who received adjunct fenofibrate therapy = -y : { | i . may impact clinical outcomes in PBEC.
(145-160 mgfday] at the Yale Liver Clinic (New Haven, CT). ] —_— . T & 1o
« Genofyping was performed using mAmMp™ singke nuclsotide n . 1 e == — - e —
polymerphism assays (IDT) for: UG T1AS -66T>C, -143 31T>C, . R ) . ACKNOWLEDGMENTS

-1Ad Trp11, -2B4 1374A>T, and -287 302T>C
Correlation of UGT genalypes, senim levels of the liver injury Wild-type {TT, n=10-30), ¥ (T, n=1-20), oy gate mutant [CO, n=8-18)
marker alkaline phosphatase (ALF) and clinical risk scores for
PBC {UK-PEC 10-yr} and PSC [PREsTao) were analyzed

UDP-Glucuronosyltransferase (UGT) enzyme polymorphisms impact clinical
outcomes in chronic cholestatic liver diseases

Colleen M. Hayes, Mahesh Krishna, Christopher L. Hemme, Scott J. Roberts, Bonnie Chen, James L. Boyer, David N. Assis, Nisanne S.
Ghonem

Primary biliary cholangitis (PBC) and primary sclerosing cholangitis (PSC) are chronic cholestatic liver diseases characterized by the
accumulation of toxic bile acids in the liver. Glucuronidation is a major pathway of bile acid detoxification in which UDP-
glucuronosyltransferase (UGT) enzymes conjugate glucuronic acid to bile acids, enhancing their elimination. In humans, bile acid
glucuronidation is catalyzed by UGT1A1, -1A3, -1A4, -2B4, and -2B7 enzymes, which are regulated by the peroxisome proliferator-activated
receptor alpha (PPARa). Importantly, two PPAR agonists received FDA-approval as second-line therapy for PBC, however, UGT enzymes are
encoded by the polymorphic UGT1A and -2B genes, which can alter glucuronidation and, consequently, affect bile acid levels and
subsequent liver injury. This study evaluates the frequency and clinical impact of UGT polymorphisms in people with PBC and PSC with
refractory cholestasis requiring adjunct treatment of fenofibrate (a PPARa agonist) in combination with ursodeoxycholic acid. Genomic DNA
was extracted from de-identified PBC and PSC plasma samples (Yale Liver Center Biorepository, New Haven, CT), and genotyping was
performed for UGT1A3 -66T>C, -1A3 31T>C, -2B4 1374A>T, and -2B7 802T>C polymorphisms. The impact of UGT genotypes on clinical
markers of liver injury, e.g., serum alkaline phosphatase (ALP), and clinical risk scores of end-stage liver disease (UK-PBC, PREsTo) was
assessed. UGT polymorphisms were found in PBC and PSC patients, and all three genotypes (wild-type, heterozygous, homozygous mutant)
were detected for UGT1A3 -66, -1A3 31, and -2B7 802. Notably, the UGT2B7 802T>C homozygous variant was associated with higher ALP
levels in PBC patients receiving ursodeoxycholic acid therapy (p=0.06), suggesting a potential role of UGT polymorphisms in the treatment
response to anti-cholestatic therapy. The data also show that many patients carry multiple UGT polymorphisms. These findings support
further investigation into UGT polymorphisms as potential factors underlying clinical outcomes, and the response to anti-cholestatic
therapy in PBC and PSC.
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Vibrio Exposed: Elucidating How Bacterial Syringes

Threaten Aquaculture

Arvie Grace B, Masibagl?, laypze Samson®d, Marta Gomez-Chiarri?, David C. Rowley!, Amanda T. Alker!
“Biomedical and Pharmacewtical Scences, College of Pharmacy, University of Rhode kland
lnnlagzal Sciences Departmant, College af Arts and Sciances, Cavite State Unéversity, Indang. Cavite, Philippines
rit of Fisheries, Animal and Veterinary Science, University of Rhade skand, Ringstan, R, Uinited States
‘Coliege anlsneflzs ard Freshwater Aguaculture Cerier, Central Luzen State Unive rsity, Science Gty of Mufiez, Nueva Ecia, Philippines

Introduction B

Vibrio  mediterronel  are  significant ',
shellfish pathogens that likely employ
Type VI Secretion Systems (T655) to
attack eukaryotic cells. TBSS are contact-
dependent toxin delivery mechanisms
that resemble molecular  syringes
designed to inject toxins, known as
effectors, into prey cells. While TBSS are
implicated in pathogenicity!, their role,
regulation, and effector repertoire in V.
mediterrans (Vmed) remain unclear,

Here, we aim to elucidate the role of T6S5 in two WV
fil i isolates obtained from oyster hatcheries. Key
structural genes reguired for T65S assembly (hepl and hop2) are
being deleted. Strains carrying these mutations will be testad
using Jjn wvivo infection models with oyster (Cross

“What we Know....

C. virginica Larvas

Figure 3. Effect of different pathogens on C. virginico [wster] larvae. A,
B.

" Our Gene Editing and Bioassay Strateéfr" '
Gibson Assembly Fratocol (PR

T,

VA = )

Figure 2. Create genetic
knockouts using (A] Gibson
Assembly and (B} double
homologous recombination.
{€) Measuring the effect of -
the gene deletion usinz an " ® q“" I ..-‘“‘2;
ayster larval survival assay. “"h‘.‘“’_ g

>

' Expected Outcomes

+ Raduced virulence in TBSS Ahcpl and Akcp2 mutant strains.

» Establish the role of hepl in interbacterial competition and the

| rale of kep? in anti-eukaryotic activities.

' Future Directions
* Identify toxins (eff }deli d by T655 using ¢
proteomics in WT vs deletion strains.

» Results from this study will inform better management strategies
] for shellfish aquaculture.

i.iterature Cited

1 ass et al., PLOS Biofogy (2024) |2 Smith et. al., Frant. Mar. Sci, (2026)

%% Mortality of oyster larvae after 48 hours of ex; top

Healthy ayster larvae. €. Dead larvae with bacterial biofilm {red arrow).

‘écknwlgdgemem

Vibrio Exposed: Elucidating How Bacterial Syringes Threaten Aquaculture

Arvie Grace Masibag, Jaypee Samson, Marta Gomez-Chiarri, David C. Rowley, Amanda T. Alker

Vibrio mediterranei are significant shellfish pathogens that likely employ Type VI Secretion Systems (T6SS) to attack eukaryotic cells. T6SS

are contact-dependent toxin delivery mechanisms that resemble molecular syringes designed to inject toxins, known as effectors, into prey

cells. While T6SS are implicated in pathogenicity, their role, regulation, and effector repertoire in V. mediterranei (Vmed) remain unclear.

Here, we aim to elucidate the role of T6SS in two V. mediterranei isolates obtained from oyster hatcheries. Key structural genes required for
T6SS assembly (hcp1 and hcp2) are being deleted. Strains carrying these mutations will be tested using in vivo infection models with oyster

(Crassotreae virginica) larvae to measure the contributions of T6SS i
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Wake Up and Die: Resuseitating Dormant Bacteria to Restore Antibiotic Susceptibility

Uropathogenic Fscherichita col (UPEL) is respensible for approximately
S of urinary baecl iolections (UTLsh, collectively acommiing fir an
estimared 400 million cases workdwide exch vear and impasing billions of - =
dullars in henltheare costs. During mlcetion, LPEC con onier o dormant |
atate known 2 quisscence, in which cells become metabolically lnactive
and pin-presliferative,  enablimg wilcrnee o antibistc metment. This
dommnney  contribuies o sistent and recurrent UTls by allewing
bacterial survival despite therapy, This study describes a quanticative assry
tridentity sl molecules thal revee LPRC dimmancy,  restoring
membelizm and ormikiorie suscapribility.

i
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Wake Up and Die: Resuscitating Dormant Bacteria to Restore Antibiotic
Susceptibility

Victor Olaoye, Hannah Horace, Jodi Camberg, David Rowley

Recurrent urinary tract infections (UTls) are frequently caused by uropathogenic Escherichia coli (UPEC) that persist in a dormant, quiescent
state. Quiescent bacteria exhibit reduced metabolic activity and antibiotic tolerance, contributing to treatment failure and infection
recurrence. While prior studies have characterized mechanisms governing entry into and exit from bacterial quiescence, experimental
approaches to identify dormancy-reversing molecules have relied largely on agar-plate assays. These platforms are inherently low
throughput, limited in sensitivity, poorly suited for systematic small-molecule screening, and unable to efficiently generate quantitative
dose-response relationships. To address this gap, we developed a novel, high-throughput, fluorescence-based quiescence reversal assay
compatible with 96-well plate formats. This platform enables sensitive, quantitative measurement of metabolic reactivation, supports rapid
determination of concentration-response relationships and EC,, values, and provides improved statistical power for compound screening.
Using this assay, 130 compounds, including TCA cycle metabolites, amino acids, and small molecules, were screened for their ability to
restore metabolic activity under quiescent conditions, with known quiescence-reversing metabolites validating assay performance.
Thiamine (vitamin B1) exhibited exceptional potency, with sub-nanomolar activity (EC50 = 0.3 nM). Thiamine is an essential cofactor for
pyruvate dehydrogenase and a-ketoglutarate dehydrogenase, enzymes that regulate carbon entry and flux through the TCA cycle. Consistent
with prior evidence linking TCA cycle flux to bacterial exit from quiescence, these findings identify thiamine as a potent chemical driver of
dormancy reversal and highlight metabolic cofactors as tractable intervention points for targeting dormancy-driven recurrent UTls caused by
UPEC.

To address this gap, we developed a novel, high-throughput, fluorescence-based quiescence reversal assay compatible with 96- and
384-well plate formats. This platform enables sensitive, quantitative measurement of metabolic reactivation, supports rapid determination
of concentration-response relationships and EC,, values, and provides improved statistical power for compound screening. Using this
assay, 130 compounds, including TCA cycle metabolites, amino acids, and small molecules, were screened for their ability to restore
metabolic activity under quiescent conditions, with known quiescence-reversing metabolites validating assay performance.

A limited subset of screened metabolites induced reversal of quiescence, with activity observed predominantly at millimolar to micromolar
concentrations. However, thiamine HCL (vitamin B1) exhibited exceptional potency, with sub-nanomolar activity (EC50 = 0.287 nM).
Thiamine is an essential cofactor for pyruvate dehydrogenase and a-ketoglutarate dehydrogenase, enzymes that regulate carbon entry and
flux through the TCA cycle. Consistent with prior evidence linking TCA cycle flux to bacterial exit from quiescence, these findings identify
thiamine HCl as a highly potent chemical driver of dormancy reversal and highlight metabolic cofactors as tractable intervention points for
targeting persistent UPEC. Ongoing work will investigate the contribution of TPP-riboswitch-regulated pathways to thiamine-induced
resuscitation in dormant UPEC.
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Validation of the Inducible mtDNA Mutator Model of

Delaney Abatecola’? ', Nikki Fernande'2 ' , Hannah Tobias-Wallingford'2, Giuseppe Coppotelli'2, and Jaime M. Ross'2

INTRODUCTION and AIM | | RESULTS | CONCLUSIONS
+ Mitochondrial dysfunction (MD) is a hallmark of aging * Tamoxifen induction of the i-PelgA model produces
and has been involved in many neurcdegenerative Liver Cerebellum Heart consistent CRE recombination across  lissues,
diseases, such as Alzheimers and Parkinson's _,_.‘ -—| l ——|—=ff;3- confirmed by GFP expression from the Mitntagj
disease, and in furthering neurocognitive deficits, e — — _| - ! reporter as assessed by both Western biot and
* Many previous models that study MD include the I_._ _| |—- | - - _—|._l$-ﬂ-'-'-n immunohistochemistry analyses
miDMNA mutator mouse (Trifunovic et al., 2004 & Kujoth - — ; ¢ T ,_.l .—_— — Y ses
et al, 2005). The model expresses a proofreading VWTICRE WTMITOCREMITO  WTIERE WIMTOEREMTE  WIERE WIMITO CREMITG * These findings demonstrate consistent and reliable
deficient version {D257A) of mIDNA  polymerase-y recombination efficiency across multiple fissue types.
{Podlgg\ll and {f;athering whole-body miDNA mutations Spleen Kidney Muscle
and deletions from gestation. GFP * This work provides the first validation of temporal
« As a result of the global nature of MD in this model, it | —— - _'| | - | {27 kDa) control in IEe novel i-Polgh model astabllshin: its
has been challenging to study the impact of miDNA - | | utility for inducible, time-specific genetic manipulation
mutations on specific processes such as cognition, | | | - —— A0 in vive
{42 kDa)

neural development, motor systems, or particulary on
inflammatory and immune responses. Additionally, it is
impossible to study the impact of mutations occurring
at different time points during development.

* A novel inducible knock-in miDNA mutator mouse
model, -Polgd, has been developed to study MD with
greater tissue and temporal specificity.

The aim of this research is to characterize a novel

inducible mtDNA mutator mouse model, the i-PolgA

mouse, This is a model of MD with temporal and
spatial control of mtDNA. This work aims to validate
the temporal control of the model via induction of
the and it of inati
across tissues,

METHODS |

* Novel inducible mtDNA mutator mouse generated and
induced via five consecutive days of infraperitoneal
Tamoxifen injections (75 mg'kg) at one month of age.
Following induction and tamoxifen washout  period,
tissues were ootained.

* Waestem blot, immunchistochemistry, and cell analyses

were performed to assess recombination efficiency and

specificity.

Fibroblasts from untreated mice were cultured followed

by 4-0OHT treatment for 48 hours prior to imaging.

A B

o || owous s

Figure 1. {A) Schemalic of the CrelosP recombinabion system ulifzed ko
generate the novel inducitle mutator mouse. The Polgh CDS conteing the entive
CDS from exon 3 onwards, fallowing this there is the endegencus untransiated
ragion (UTR) and hEHa poly-sdemyation signal [y=llow]. The mulstion (red star] is
within exon 3 and will only be expressed following excislon ot the LoxP sites by
CRE. (B) Schematic of Mitotag reporter mouse beng used i conjunchon o
assess CRE recombination. Followng tamoxifen trestment, CRE wil recombine,
ramoving the STOR cassette and allowing for expression of GFF lacalizad 1o the
auter mitachondnial memirana

WTIGRE WTMITG CREMITS WTICRE WTMITO CREMITE

WTICRE WTMITO CREMITS

Figure 2. Valigation of CRE recombination in the |-Paigh model via Weetern bigt enalyses. Detection of GFP
EINETH0N ACI058 VANoUs Ussues Tollowing tamaxten Teatment i HRoIA mice expressing both CRE and Mitatag.
confiiming GFP in the Miloiag reparter mouse is approprialely espressed and tamoxifen tesimants are sufficient to

Induce recomiinabon

Spleen

W Mitatag

CRE/Mitatag

Kidney Muscle

Figure 3 Walicdation of CRE recombmation following Tamasifen beatment in i-Polgh mice assessed via
mmunohistochemistry analyses of GFP. Representalive images of GFP expreasion (green) in varioue Hoeschi-

stained (blue) tissue samples. Expression of GFP is limited to CREMilotag in i-Polgh animals, confirming that GFP
expression in the Mitatag reponier mouse (s appropnately expressed and tamaxifen treatments are suflicient to Induce.

CRE recombingtion. Scale bar 100 um.

WT/Mitotag

CRE/Mitotag

Aant LanT

Figure 4. IPalgA/Fibrotiasts treated with contrel or 4-OHT (tamoxifen) validate Cre recombinaticn. with Milotag GFF
expressian (green | obeaned in 4-OHT-treated cells. Nucls are stained with Heechst (blue). Scale bar 200 um

Validation and systemalic assessment of CRE
recombination following tamoxifen treatment establish
a strong experimental foundation for future studies
aimed at understanding the impacts of development
of mitochondrial mutations  at different stages of
development,

NEXT STEPS

.

Quantfy recombination  efficiency by  measuring
residual CDS abundance via gPCR following tamoxifen
induction to further validate racombination
completeness.

Characterize the temporal progression and severity of
mitochondrial  dysfunction following induction using a
cel-based model.

Utillize this model to address long-standing guestions
regarding the impact of mitochondrial mutations that
arise post-embryogenssis and at distinet
developmental or aging time points, with a focus on
fissue-specific outcomes.
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First Place - Validation of the Inducible mtDNA Mutator Model of

Mitochondrial Dysfunction

Delaney Abatecola, Nikki Fernando, Hannah Tobias-Wallingford, Giuseppe Coppotelli, Jaime M. Ross

Mitochondrial dysfunction is a central feature of aging and many age-related diseases, and although the exact molecular mechanisms
leading to the decline of mitochondrial function with aging remains to be elucidated, the accumulation of mitochondrial DNA (mtDNA)
mutations is thought to play a major role in this decline. In this regard, various studies have demonstrated a dramatic increase in mtDNA
mutations with aging not only in human tissues but also in experimental animal models. To better understand the link between mtDNA
mutations and mitochondrial dysfunction in aging and diseases, Nils-Goéran Larsson’s group generated the original mtDNA mutator mouse.
This model expresses a proofreading-deficient version of mtDNA polymerase-gamma (PolgA), resulting in an accelerated accumulation of
mtDNA mutations and aging-like mitochondrial dysfunction. Although this model has significantly advanced research in mitochondrial
biology and aging, it is limited by the whole-body accumulation of mtDNA mutations occurring from gestation. Given this, itis impossible to
understand tissue-specific-and temporal differences in mtDNA mutations and to investigate the impact of mutations occurring at different
times during development. To overcome this limitation, we developed a novel inducible knock-in mtDNA model (iPolgA). Here, we validate
this system by inducing expression of the deficient polymerase and assessing recombination across multiple tissues using Western blotting,
immunohistochemistry, and cell-based assays. Our results confirm induction and temporal control, establishing the functionality of the
model and providing a framework for investigating future questions about mitochondrial biology and aging.
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Frontoinsular Cortex in Prader-Willi Syndrome

Schumacher, A. !, Fam, M. ¢, Warda, T. 2, Wicinski, B. 2, Forster, J.L.*, Hof, P.R.2, Varghese, M.

! Interdisciplinary Neurcscience Program, University of Rhode Island, Kingston, RI 02881, USA

N amily Department of Neuroscience, Friedman Brain Institute, and Ronald M. Loeb Center for Alzheimer's Diseass, ksahn School of Medicine at Mount Sinai, New York, NY 10013, USA.
? Pittsburgh Partnership, Pittsburgh, PA 1522

o George and Anne Ryan Institute for Neuroscience, and Department of Blomedical and Pharmaceutical Sciences, University of Rhode |sland, Kingston, Rl 02681, USA

Introduction Materials / Methods

Qur study is conducted using post-mortem PWS ACC and FI tssue % Uncovering the neuronal density and morphology of the ACC and
4 Prader-Willi Syncrome [PWS) o e provided by P:IIH NeuroBfnk. San:\ples were stained with creayl viclet Fl of PYWS allows for insight into the syndrome's. neuropathology
is & rare neurndevelcpmental S i and uncier high-reg using Stereo % Sampling aror resulted in predominantly posterior Insula lissue

Invastinator soflware, VENE and pyramidsl neurons weare cuantified . .
caused by a lack of gene with the optical fractionater, and reganal volume was estimated "a'he_' than anterior I"Isulai_lead'"g to Ihe unexpected finding of
expragsion frem tha patamal Prader Wil using the Cavalieri principle. Pyramidal cell volume was estimated VEN”_ in the D?W'D' nsulz

\ ' S Synidrome ugan using the nucleator A major limitation i the emall sample size, with only 11 of the 19
ti:‘mﬂ ar n13l91|':a_|°{35%] samples usable. Exclusions were due o tissus integrity and
chromosome 15

genomic imprinting disorder

-

EZample Demographics:
 * 19totzl samples. 11 samples.

: included: 100% caucasian; 4 staning guality on preliminary testing
* ?;?vl:lir;zﬁ:r I‘r:zf:::ri and Hompont: Seipd Cogriten females, 7 males # Stereclogy is constrained by time-intensive lissue analysis
AL showing impairment In % Mediar I fell in he mild range of # Included cases lack genelic sublype and cause of death data
the aﬁilily to parcept inner Figure 1 Kay inferrslated behaviaral | | intellectual deficiency 4 &g " T T N "" |
4 BMI range: 32.4-90; p .

physiclogical slales 270575 felures of FWS
# The anterior cingulate cortex (ACC) plays a role in emotional

average 508 mean 43
% Age at death: 17-50 years

L
regulation, mativation, and autonomis stability “1° {mean 37) ) gl

% The fronteinsular cortex (FI) plays a role in intercception, emoticnal 7Irt¢:||ied Iln aroup homes: 4 lived .*_ 4
. N ¥ o . n with family A%
and social processing, and decision-making - @ Mortality causes: hypoventilation 5, i

¢ Pyramidal neurcne suppart cortico-cortical connectivity Gl complications 2, hypothermia 1, ;4 ‘i-"-.uun:a Image of PWVS ACC

& VENs (von E: h Iy distinct spindle 2 i
5 {Won Economo neurons) are morphologically distinct spin L ———— symdrome complications. 3 Al

cella that rapidly tranamit social and physiological signals critical for liseaie section - = x
Future Work

nomeoslasis
Results

saction with Z0x magnication,

% Increased VENs quantity may corelate with grester capacity for & Conlinue dala collection for lissue samples from the F
negative seff-appraisal ACC Findings Fl Findings % Expand tissue analysis to the orofofrontal cortex V', dorsalateral
% Abnormality In the number and hemispheric distribution of VENs ¢ Incraased density of layer W €@ WENs prasant in the posterior prefrontal cortex ™ and, fusiform gyrus 10
. . VENs Insula in PAS 4 Corelats dats to PWS genstic subtypes *
:'as‘tbfa:‘ f””;'dq'"ma”:':m_; _sfh'ZDpnm'a' seoathymia. and & Higher ratio of VENs to % Abnormal VEN and pyramidal % Incresse sample size
rantolemporal dementia pyramidal neurcons in PWS spatial orientation noted in

S Ty ST cases References
= Pyramidal neuron cel .
volumas similar to controls # Inorazsnd number of VENa In 1. Alman, J. M., Tetraault WA, Hakaem, A. Y. Manaye, K. F., Semersdefari, K.,

PWS brains compared to ASD Enwin, J. M., Park. &, Goubert. V., & Hal, P. R. (2010). The von Esonome

mact

neurans in fronkainsuler and anterar cingulate cartex in gresd zpes and humans
- 7 Brain Studure and Function, 21456, 485-517.
£ hitpE (304 oegyt 01007 (B00428-010-0254-01

"r-."g

e

F0T1) Ferurmanatamical Careiates of Sucide n

Psychasis The Possible Role of von Economa Neurons. FLoS ONE, §(6),

0836 hops:idol orgid.1371oumal pone 000936

L. & Forster, J. L (2019) Prader-Will Syndrome -

agrosis and Treatment Apgroaches: An Update. Cumant
1

ca

Figura 2. Analomical location of ths Fronloinsular Cortex (F1) and tha Antanor
Cingulate Corex (ACC).

4 Honea A, Holsen, L M. Lepplng R Jo F\erea R, Bufler, M. G, Brooks, \"\

_ L} ﬂ‘x’\ua‘]l‘ C R [201Z] The y o penetic subt;
Research Alms: Prades-Willl syndrome. .ﬂmm:'an.)owr\arormem- Geretics, P B
4+ Quantify density and distrbution of VENs and pyramidal neurans anan of ine anal Saioty of
in layer Y of the AGC and the FI Psychiatro Genetis. taoarm 2-13 253. httoss iidoi orp 0 A02/aimg b 32022

o

Klabunde, K., Saggar. M., Husty, K. M. Hammond. J. L., Reiss, & L. & Hall, 5.
& (2015). Newral correlates of L e behaviar in Prads
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% Compara PWS brains fo neurotypical confrols, other psychiatric
conditions, and correlate neuranal findings with clinical features

Hypothesis:

FWS is correiated with abnomal size, number, andfor spatial

e o e At o b o T

abnormalities differ by PWS genetic subtype and coralate with g Funding provided from the Prader-Willi Research Foundation (PRH,

behavioralfpsychiaiic condtions. Figure 5. Visualization of narmal spindla-shaped YENs with increasad densityin a MTY),

17 year ol 'with PVWS. Scatter Plots show VEN quantiy [top) and ratie of VENs ©
pyramidal neurons (bottom)

Post-mortem Analysis of Von Economo Neurons in the Anterior
Cingulate Cortex and Frontoinsular Cortex in Prader-Willi Syndrome

Schumacher, A., Fam, M., Warda, T., Wicinski, B., Forster, J.L., Hof, P.R., Varghese, M.T.

Prader-Willi syndrome (PWS) is a neurodevelopmental genomic imprinting disorder causing a lack of gene expression from the paternal
(60%) or, less commonly, the maternal (35%) chromosome 15. PWS is characterized by hypotonia, poor suck, and failure to thrive in infancy,
followed by hypogonadism, hyperphagia, obesity, and behavioral problems, including skin picking and tantrums. The anterior cingulate
cortex (ACC) plays a role in emotional regulation, motivation, and error detection. The frontoinsular cortex (Fl) plays a role in interoception,
emotional and social processing, and decision-making. In these regions, pyramidal neurons support the computational output functions of
these regions. Von Economo neurons (VENSs) in these regions are morphologically distinct neurons associated with controlling
homeostasis, behavior, and social behavior. Those with PWS exhibit neurobehavioral phenotypes, such as cognitive deficit and emotional
instability, suggesting potential connectivity and molecular differences in these neurons. We aim to identify the number and distribution of
VENSs and pyramidal neurons in layer V of the anterior cingulate cortex (ACC) and the frontoinsular cortex (FI). We hypothesize that VENs will
be abnormal in distribution and/or number in those with PWS compared to controls. Post-mortem PWS ACC and Fl specimens provided by
NIH NeuroBank were stained with cresyl violet and quantified under high-resolution microscopy using Stereo Investigator software. VENs
and pyramidal neurons were quantified using the optical fractionator, and regional volume was estimated using the Cavalieri principle.
Preliminary results confirm the presence of increased density of VENs in layer V of the ACC. The ratio of VENs to pyramidal neurons in the
ACC was higher in PWS compared to controls. The pyramidal cell bodies of the ACC had volumes similar to those of controls. Preliminary
results in the ACC show abnormal proliferation and migration of VENs in PWS development. The data collection of the Fl is ongoing.
Uncovering the neuronal density and morphology of the ACC and Fl of those with PWS allows for a view into the neuropathology of the
syndrome.
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_ Third Place - Mapping the Corticospinal Tract in a Neonatal Rabbit
3rd Using Pyramidal Tracer Injections for a Better Understanding of
8PS/ Neuro/ Cerebral Palsy

Pharmd

Camila Quiroga, Elvia Mena Avila, Emily Reedich, Brendan Moline, Katharina Quinlan, Marin Manuel

Cerebral palsy (CP) is a common motor disorder in children, with approximately 1 in 345 children diagnosed in the United States. Hypoxic
ischemic injury (HI) during the perinatal period is a major risk factor and can disrupt the development of descending motor pathways,
particularly the corticospinal tract (CST).

The CST originates in the primary motor cortex and projects through the brainstem to the spinal cord, playing a critical role in voluntary
motor control. Despite its involvement in CP, the precise relationship between the CST and spinal interneurons following Hl injury remains
poorly understood. We use a neonatal HI rabbit model, which recapitulates key features of human CP, to investigate these changes.
However, the trajectory and cortical origins of the CST are not well defined in neonatal rabbits, limiting our ability to study CST-specific
contributions to motor deficits.

The goal of this study is to identify the location and trajectory of the CST in neonatal rabbits. Pregnant rabbits undergo surgery to induce Hl
injury in developing kits. At postnatal day 1, kits are perfused, and the brain and spinal cord are dissected intact. Lipophilic dyes (DiO, DiD)
are injected into the medullary pyramids, where CST axons converge before decussation. These dyes integrate into axonal membranes and
travel bidirectionally over time, allowing CST projections to be traced to both the primary motor cortex and the spinal cord.

Mapping the CST is essential for identifying the primary motor cortex in neonatal rabbits. This enables future studies to manipulate CST
activity and examine its role in spinal reflex circuits. Our findings show that extended incubation improves tracer diffusion, highlighting both
the feasibility and limitations of postmortem CST mapping in this model. Overall, this study establishes a foundation for investigating CST
organization and dysfunction in CP.
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A Translational Framework for Bacteriophage Therapeutics in Pancreatic Cancer

Sydney Suffoletto, Asha Bahroos, Sara Cho, Skyla Kohanski, Meghna Potluri, Revaa Goyal, Anna Carlino, Lindsey Alemany, Connor
Charbonneau, Joseph lannuccilli, Callan Bleick, Kaitlin M. Dailey

Pancreatic cancer has one of the poorest prognoses of any solid malignancy. This disease is driven by a desmoplastic, hypoxic tumor
microenvironment that promotes metabolic reprogramming, inhibits therapeutic activity, and ultimately leads to treatment resistance.
Emerging evidence suggests that tumor-adjacent and gut microbial communities shape pancreatic tumor biology through metabolism-
linked mechanisms including immune modulation, nutrient competition, and drug biotransformation. Gammaproteobacteria recently
demonstrated the clinical relevance of the tumor microbiome with enzymatic inactivation of gemcitabine by intratumoral via cytidine
deaminase, converting active drug to an inactive metabolite and contributing to chemoresistance.

Bacteriophages have the potential to be leveraged as a metabolically informed precision therapeutic with selective depleting bacteria
implicated in tumor-promoting inflammation and/or drug-modifying enzymatic activity while minimizing broader microbiome disruption.
Beyond bacterial lysis, engineered phage platforms would support targeted delivery and biomarker development to stratify patients whose
tumor-microbiome profiles suggest metabolically mediated resistance. Translation of pancreatic cancer therapeutics faces distinct barriers
such as contamination-prone tumor samples, narrow phage host range and delivery constraints imposed by dense stroma. Manufacturing

and regulatory requirements for biologics-grade phage products further limit rapid iteration and must be accounted for even at early stages
of experimentation.

Here, we synthesize the potential and constraints of bacteriophage-based therapeutics as a translational roadmap. The framework begins
with detection strategies and orthogonal validation, moves through biomarker identification with rapid phage matching and cocktail design,
addresses delivery optimization under pancreatic tumor stromal constraints, and culminates in plausible clinical applications ultimately

eliciting positive patient response. This approach aims to convert mechanistic plausibility into clinical trial-ready strategies for
bacteriophage-mediated therapeutics in pancreatic cancers.
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Characterization of Muscle Spindles and Gait in a Model of Cerebral Palsy

J. E. Glennon, E. J. Reedich, C. A. Kramer, B. Moline, O. Opesade, M. Manuel, K. A. Quinlan

Cerebral palsy (CP) is a collection of motor disorders that is the most common cause of lifelong motor disability worldwide, affecting
approximately 1in 500 live births. It is caused by injuries to the developing nervous system during late gestation or early childhood, and
typically involves spasticity (marked by hyperreflexia) and difficulties with gait (e.g. crouch gait). Stretch reflexes are attributed to sensory
organs called muscle spindles, which detect stretch in skeletal muscles and activate la sensory afferents. Hyperreflexia in CP could involve
irregularities in muscle spindle physiology, but this remains unexplored. In turn, hyperreflexia and irregular muscle spindle morphology may
be correlated with gait abnormalities seen in CP. To explore this, we are investigating muscle spindle structure in developing rabbits that
have experienced prenatal hypoxia-ischemia (HI) injury (via surgical procedure at 70-80% gestation) and in sham-operated control rabbits
that have been prenatally exposed to anesthetics but not HI. We have developed a tissue clearing and immunofluorescence pipeline for
three dimensional visualization of muscle spindles in the tenuissimus, which has high spindle density and plays an important role in
proprioceptive sensory feedback in the hindlimb. We hypothesize that muscle spindles from HI rabbits will demonstrate delayed
development when compared to that of sham kits; it is possible that delayed development or structural abnormalities within muscle
spindles could contribute to hyperreflexia and gait abnormalities in CP. Gait will be assessed in rabbit kits at two weeks of age using video
recording and then analyzed in DeepLabCutTM to assess stride length, joint angle, and other limb activity seen within sham and Hl rabbits.
Findings from this project will contribute to further understanding of neuromuscular impairment in CP and development of potential
therapeutic strategies to normalize muscle spindle physiology in this disorder.
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Developing a machine-learning algorithm for automatic classification of muscle
fiber type composition in an animal model of cerebral palsy

Hope McCann, Emily Reedich, Cassandra Kramer, Sadie Drouin, Elian Gonzalez, Tiffany Ung, Jess Glennon, Camila Quiroga, Katharina
Quinlan, Manuel Manuel

Cerebral palsy (CP) is a nonprogressive condition that affects the neurological and musculoskeletal systems due to injury to the developing
brain and spinal cord, resulting in symptoms of hypertonia, spasticity, and increased neuromuscular activity. In addition to neural deficits,
skeletal muscle pathologies are present in CP, including changes to sarcomere length and muscle fiber cross-sectional area. Skeletal
muscle is composed of heterogeneous fiber physiological types defined by myosin heavy chain (MHC) isoform expression, and it remains
unclear whether CP is associated with systematic shifts in fiber type composition.

MHC type | fibers are slow-twitch fibers that are fatigue resistant and produce small forces. Type lla fibers are fast-twitch, oxidative-
glycolytic fibers which are less fatigue resistant than type | fibers and produce intermediate forces. Type lIx and lIb fibers are fast-twitch
glycolytic fibers that are highly fatigable but have the greatest force-generative capacity. Whether the relative proportions of these fiber
types are altered in CP has not been clearly established.

To address this question, we are using a rabbit model of CP, in which a prenatal hypoxic-ischemic (HI) injury is performed in the pregnant
dam, enabling analysis of neuromuscular alterations in newborn kits. We performed immunofluorescent staining to label muscle fiber types
across various muscles from hypertonic HI, non-hypertonic HI, and sham rabbits at two developmental stages. We are developing an
automatic analysis pipeline to classify the fiber type of large numbers of muscle fibers, and measure the percentage of each fiber type.

This work will provide a quantitative assessment of how prenatal Hl injury influences muscle fiber composition, establishing a foundation for
future studies aimed at understanding disease mechanisms and evaluating therapeutic strategies.
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SUMMARY RESULTS

An attenuated bacterium, Clastridium novyi-NT!, has demonstrated CRISPR-mediated Genomic Incorperation of RGD Motif! Syngeneic, Immunocompetent Orthotopic Pancreatic
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rapidly penetrate into the solid tlumor coret-2, effectively lysing the twmor W Nr;“‘:'_-[ 1 H 1 I
from the inside out in stark contrast to tradtional approaches. Several L - - = 1. Determine RGD-modified C. nmovyNT spore biodistribution, tumar lysis,
promising pre-clinical and early phase clinical trials have been successiuly 5,, - e 6,', = B and impact on immune stimulation after infravenous injection in a cohart
completed with infratumoral injections! However, the development of an k| e < 3 — capable of statistical significance.
intravenous C. novyiNT-based therapeutic has been hampered by the ol fw _I 2. Use these methods to further spore modification towards developing C
rapid clearance of the mononuclear phagocyte system (MPS). 4 | g- i | 3 navyi-NT-based |V oncotherapeutics capable of p g multisite
| | | v - I ; T i
| o | | {e.g., primary tumor and metastases) localization in & single dose.
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Kignay, Lu - hung, Hr - haart, Br - brain |
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Developing CRISPR-modified Clostridium novyi-NT as Metastatic Pancreatic
Cancer Therapeutic

Ryan P. Baudisch, Jackson Boyd, Sara Cho, Victoria Coulter, Abigail DeLorenzo, Anela K. Kerber, Maddie Starace, Mia Pelligrino, Kaitlin M.
Dailey

Clostridium novyi has demonstrated selective efficacy against solid tumors largely due to the microenvironment contained within dense
tumor cores. The core of a solid tumor is typically hypoxic, acidic, and necrotic—impeding the penetration of current therapeutics. C. novyi
is attracted to the tumor microenvironment and once there, can both lyse and proliferate while simultaneously re-activating the suppressed
immune system. C. novyi systemic toxicity is easily mitigated by knocking out the phage DNA plasmid encoded alpha toxin resulting in C.
novyi-NT; but, after intravenous injection spores are quickly cleared by phagocytosis before accomplishing significant tumor localization. C.
novyi-NT could be designed to accomplish intravenous delivery with the potential to target all solid tumors and their metastases in a single
dose. This study characterizes CRISPR/Cas9 modified C. novyi-NT to insert the gene for RGD, a tumor targeting peptide, expressed within the
promoter region of a spore coat protein. Expression of the RGD peptide on the outer spore coat of C. novyi-NT indicates an increased
capacity for tumor localization of C. novyi upon intravenous introduction based on the natural binding of RGD with the avB3 integrin
commonly overexpressed on the epithelial tissue surrounding a tumor, and lead to immune stimulation.
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Investigating the role of surface layer protein (Slr4) in outer membrane
vesicle formation and function in Pseudoalteromonas piscicida JC3

Amalia Marjollet, Ololade Gbadebo, David Rowley, Amanda T. Alker
Biomedical and Pharmaceutical Sciences, University of Rhode Island

+ Pssudomonas pscicida strain JC3 produces ouler
membrane vesicles (OMVs) that may be potentially useful
as a drug delivery systemn.

= OMVs pack il such as

nas piscicida 33

compaunds and proteing, for extracellular transport

* Proteomnics af JC3 OMVs show that a surface layer
protein callad Sled is the maost abundant across all growth
conditions,

+ The Slrd proleins confribule 1o the extraceliular matrix, but
their role in the formation of OMWs and their function in

ing and ivering antimis ials is nat well

understood.

= The goal of this project is 1o determine the role of Sird In
OMY formation by generating an in-frame deletion
mutation of the sird gene using double homologous.
recambination with a sucrose counterselection.

Pseudoaiteromonas sp. )03 produces OMVs
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Conclusions & Future Experiments

Malecular cloning of the plasmid is nearly complete with
conjugation into JC3 an the horizon.

Future expariments, such as nanoparticle tracking and
imicrobial testing, are i

y 1o assess

and
(@) Bt af wild-type JC3 vesicles compared 1o those with the

dedefion mutation and their efficiency in |

Explosive

call lysis

Investigating the role of surface layer protein (Slr4) in outer membrane vesicle
formation and function in Pseudoalteromonas piscicida JC3

Amalia Marjollet, Ololade Gbadebo, David Rowley, Amanda T. Alker

Pseudoalteromonas piscicida strain JC3, a marine bacterium isolated from whiteleg shrimp, is known to produce outer membrane vesicles
(OMVs) that may be potentially useful as a drug delivery system. Prokaryotic cells use OMVs to package sensitive molecules such as nucleic
acids, enzymes, lipophilic compounds, and other specialized metabolites. In particular, JC3 has been found to produce a class of
compounds called bromoalterochromides, which possess antibacterial properties against human pathogens. OMVs produced by JC3 serve
as packaging and delivery systems of toxic cargo, like bromoalterochromides, against bacterial pathogens and competitors.1 Proteomics of
JC3 OMVs found that an s-layer protein named Slr4 was by far the most abundant. These Slr4 proteins form lattices that compose the
outermost layer of prokaryotic cells and contribute to the extracellular matrix of Pseudoalteromonas biofilms. However, the role of Slr4 in
the formation of OMVs and their function in packaging antimicrobials such as bromoalterochromides remains largely unclear. 2

This project will determine the role of Slr4 in antibacterial vesicles formation of JC3 by generating an in-frame deletion mutation of the Slr4
gene using double homologous recombination with a sucrose counterselection. Molecular cloning of the plasmid is nearly complete with
conjugation on the horizon. Future experiments, such as nanoparticle tracking and antimicrobial testing, are necessary to assess formation

and structure of wild-type JC3 vesicles compared to those with the deletion mutation and their efficiency in packaging
bromoalterochromides.
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Measuring Plasma Protein Binding

OF RHODE ISLAND Aliyah Naseer, Kemeline Nerette, Leisly Aceituno, Gbuckattee Nowinnie
s University of Rhode Island, College of Pharmacy
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Measuring Plasma Protein Binding

Aliyah Naseer, Kemeline Nerette, Leisly Aceituno, Gbuckattee Nowinnie

e Plasma protein binding is a key determinant of drug distribution, as it influences the proportion of free (pharmacologically active) drug

available in circulation.

e  Equilibrium dialysis is a standard method used to evaluate this interaction by separating bound and unbound drug across a

semipermeable membrane.

. In this study, a Pfizer-adapted protocol utilizing a high-throughput dialysis (HTD) device was implemented.

e  Combining this approach with equilibrium dialysis enabled assessment of drug—protein binding behavior and comparison with

literature values.

e Inconclusion, our study provides a robust method for assessing drug-protein binding and comparing it with existing data. This
information can help in the development of new drugs and optimize existing therapies.
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Plucking Antibiotics from the Tulip Poplar Tree

Rylie Buscher, Bennett Allen, Ololade Gbadebo, Arvie Grace B. Masibag, Victor Olaoye, Lily-Rose DeNicola, Dr. David Rowley

Department of Biomedical and Pharmaceutical Sciences, College of Pharmacy, University of Rhode Island

Background

* The Cherokee Tribe used the Tulip Poplar tree,
Liriedendron tulipifera, to treat numerous ailments.’

* Extracts were later used during the Civil War for anti-
malarial activity.

* Recent studies at URI identified laurenobiolide and
tulipinolide as antibacterial specialized metabolites
produced by L. tulipifera.”

+ Based on therich specialized metabolite profile of our

L. tulipifera extracts, we hypothesize that there are |

additional antibacterial compounds awaiting discovey"

chromatographic
separation were

single peaks for
structure
identification.
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INFRVErsed-plase || - yqctions that demonstrated (. conral 0
| HPLC forisolation | g ceansial antibiotic activity
il efforts. against Staphylococcus & 18
Vi | - |\ aursus. These fractions are = & !
= !\ now prioritized for bicactive ° !
o .. compound discovery.

Summary & Future Directions

Provided rarefied fractions of laurenobiolide and tulipinolide to collaborators for machanism of action
studies.

Determined that L. tulipifera is a prolific producer of specialized metabolites with antibacterial activity.
We are moving into the final stages of compound isolation, structure determination, and bioassay testing. |

Plucking Antibiotics from the Tulip Poplar Tree

Rylie Buscher, Bennett Allenm, Ololade Gbadebo, Arvie Grace B. Masibag, Victor Olaoye, Lily-Rose DeNicola, David Rowley

The tulip poplar tree (Liriodendron tulipifera) has a long history of medicinal use, including traditional applications by the Cherokee and later
reports of antimalarial use during the U.S. Civil War. Recent studies at the University of Rhode Island identified laurenobiolide and
tulipinolide as antibacterial specialized metabolites produced by L. tulipifera. Based on the rich specialized metabolite profile of L. tulipifera
extracts, we hypothesized that additional antibacterial compounds remain to be discovered beyond these known constituents.

To investigate this, we fractionated L. tulipifera extracts and performed iterative chromatographic separations, optimizing reversed phase
HPLC gradients to improve peak resolution for isolation. Bioactivity screening revealed non laurenobiolide-containing fractions with
substantial antibiotic activity against Staphylococcus aureus, prioritizing these fractions for bioactive compound discovery. Rarefied
fractions of laurenobiolide and tulipinolide were also provided to collaborators to support mechanism of action studies. Overall, these
findings support L. tulipifera as a prolific source of antibacterial specialized metabolites, and ongoing work is focused on completing
compound isolation, structure determination, and confirmatory bioassay testing of newly prioritized active fractions.
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ABSTRACT

Clostridiem  noviENT 8 & spore-forming  becteria with strong  potential  for
deyelopment a8 a cancer therapeutic modality through the apgplication of
engineering biology principles. However, the structure of its spore coat and how
the spore interacts with different environmental conditions remains  poorly

Southern Utah Unive , Cedar City, UT
Rocky Vista Univ y, hvins, UT
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4) Legol eta Cancer Center, Brown University, Providence, RI

*Corresponding author: kaitlin. dailey@uri.edu

BACKGROUND

Previous siudies have charactenzed spore coal archiecturs* and gens
expression® in physiclogical contexis. This research uses carboxylluorescein
succinimidyl ester (CFSE), a common microbial dye, io begin chemically
characterizing lhe spore surface. The strenglh of dye-spore binding inleractions is

2) Dt_pal tment of Osteopathic Medicin
I , U

understood ThIB knowiedge gap limits the bl it of effective

mmaging for in vivo icati Reliable staning of
Clastridium  novyHNT spores s critical for pre-clinical characterization and
further  therapeutic advancements. However, mosl commercially  availabie
Nuorescent staining protocols are intended for eukaryolic cells and are poarly
suited for bacterial sores due to their complex mullifayered struclure, whlch

can limit dya . Hare, p mathods ware op

to stein C. nowvy-NT spores with wh:xy‘ﬂuurasr,ein succinimidyl ester [CFSE)

with adjustments o dye coneentration, incubation condiions, and
to ensure ce while preserving

spore Integnty and germination capacity.

INTRODUCTION

Tamalaar

T

L
e
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Aintwma prneay

eyt Vi

Althcugh & variety of chemotherapeutic slraleguea exist, their eficacy in
pancreatic cancer i limited by (1) late-stag . (2] poor , and
{5} recurrence due to chemotherapeutic resmtanca ()ncnl;rnc bacteria nawe -
emerged a5 promising therapies due lo their ability 1o move rapidly through
subile cytokine, pH, and/or oxygen gradients’=.

Pharmaceutically = .imion
Active

VepslaNe ™S C. novyi-NT

-0, sersitive Life Cycle

Germmaton

Clostrchum noveNT (CoNT) is a sporulating, attenuated. obligate anaerobic
bactenia with oncolytic prop . It has the ability o p :
sedectively colonize, and eradicale both solid tumors and small malignant tumor
wlande!? These matile bacteria exhibit a senstive chemofactic response and
demonstrate an ability to localize and rapidly penetrate the solid tumor core’2,
effectively Iysing the tumor from the inside oul. Several promising pre-clinical
and early phase clinical trials have supporied s therapeutic potentiall.
However, the development of an CnNT-based therapeutic has been hampered

targely d d by the molecular structure of the dye By evaluating binding
interactions across different molecules, the functional groups pragent on the
C. nowyi-NT spore surface can be inferred.

Carhoxyﬂuorescem succinimidyl ester (CFSE)

m—.

CFSE binds to proteins through covalent medifications in twe different steps.
Fluorescence occurs  when  acetyl groups are removed wia  intracellular
esierases, forming hydroxyl functional groups. The binding process is
dependent upon the presence of an amine group, most frequently lysine

METHODS

Staining Clostridium novyi-NT Spores
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Reproducible Fluorescent Labeling of Clostridium novyi-NonToxic Spores with Preserved Spore Viability
Jack G. Stevensonl, Caleb P. Hoffman1, Caleb J. Bussard?, Angla K Kerber® Jessica E. Pullan’, and Kaitlin M. Dailey34'

1) Department of Chemistry and Physics.

RESULTS

CFSE staining at did not comp
germination characteristics of C. novyi-NT spores.
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A] Confocal microscopy images of CFSE-stained Cloamatum mavid Wikl Type (unatteneated)
spores. Scalke bar 5 1 um. B) Colony forming unit counts ndicaing genrunauun napagity of
spores alter CFSE staining. CFUs/mi as the mean of

Attenuation does nol impact CFSE signal when stained by this optimized
protocol - thereby supperting in vivo studies as a detection medality.
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Al Cenfocal microscopy images of CFSE-stained Closmabm novyd Wikl Type (unattenuated)
spores compared o Clostdium nov-NonToxi (affenuated) spares. Scals bar is 1pm. B)
Calony Faming unit counts indicating germination capacity of spores after CFSE staining at
SmM. CFUs/m arepresented as the mean of thiee technical replicates

A persistent staining methadology for fluerescence Iabollnq of C. novyl
spores has been aof

B
€. i

ik Type, 4810

sntlared
WidType &8s
Harnione. £ IR
AG0-med B3l
RGD-moa,

frofundlie T TR}

A) Cenfocal micrescopy images of CRSE-elansd AGD-modfied Clostricium nowd Wid Typa
spores compared to RGD-modfied Closirioium novi-NonToxic spores. Scala bar is 1um. B)
Calony forming unit counts indicating germinalion capasity of spores after CFSE staining at
SmM. CFUs/m| are presented as the mean of three technical replicates.

FUTURE DIRECTIONS

Exarmination of fuorescence signal longevity and decay, as well as
pedormance under physiologically refevant conditions inchuding semm exposurne,
pH, and will improve i of in vivo studies. Further

stain washing, this staining proiocol was developed to provide p laheting
of C. nowyi-NT spores without compromising germination or viability, bath crucial

Tor theraieut'm eﬂicaci.

of stabd‘ity following freeze-thaw cycles and lang-tarm storaga will
support these eflorts. In addilion, exploration of allernative or complementary
dyes will expand . povyNT staining strategies.
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CnNT research, improved methods to detect and monitor spores are needed

Reproducible Fluorescent Labeling of Clostridium novyi-NonToxic Spores with
Preserved Spore Viability

Jack G. Stevenson, Caleb P. Hoffman, Caleb J. Bussard, Anela K. Kerber, Jessica E. Pullan, Kaitlin M. Dailey

Clostridium novyi-NT is a spore-forming bacteria with strong potential for development as a cancer therapeutic modality through the
application of engineering biology principles. However, the structure of its spore coat and how the spore interacts with different
environmental conditions remains poorly understood. This knowledge gap limits the development of effective fluorescent imaging
techniques - particularly for in vivo applications. Reliable staining of Clostridium novyi-NT spores is critical for pre-clinical characterization
and further therapeutic advancements. However, most commercially available fluorescent staining protocols are intended for eukaryotic
cells and are poorly suited for bacterial sores due to their complex, multilayered structure, which can limit dye penetration. Here, previously
published methods were optimized to stain C. novyi-NT spores with carboxyfluorescein succinimidyl ester (CFSE) with adjustments to dye
concentration, incubation conditions, and methodological parameters to ensure consistent fluorescence while preserving spore integrity
and germination capacity. Preservation of these capacities directly impacts therapeutic efficacy and are therefore anti-cancer activities.
Through development of a low cost, accessible, and reproducible methodology, this approach enables consistent detection and
visualization of C. novyi-NT spores and provides a framework adaptable to alternative fluorophores and related spore-forming systems.
Ultimately, this undergraduate research project developing alternative C. novyi-NT detection modalities will expand downstream
experimental applications and facilitate clinical translation, including therapeutic strategies for metastatic pancreatic cancer and other
solid tumors.
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Using Concept Mapping to ldentify and Prioritize Strategies for Improving CDK4/6 Inhibitor Persistence in
Breast Cancer

e e

Cydlin-dependent kinase 4/6 inhibitors [CDKA/6i) have significantly B * Figure 1 displays items in a priority payoff matrix based on their
improved outcomes in hormone receptor-positive (HR+), HERZ-negative ' impact and feasibility ratings, with the upper right quadrant
breast cancer, yet real-world adherence and persistence remain e representing strategies scoring highest in both domains, Items in
suboptimal. -+ Stakeholder-informed imerventions are needed to address 5 ® i this quadrant are underlined in Table L

madifiable barriers and support long-term therapy. EE s * Particularly impactful and feasible strategies include:

o & Providing clear medication and side-effect education
| 5 e i - Expanding patient resources {e.g., videos, handouts)
£as ! ul L I o Dedicating more time for pre-treatment cownseling
] o Implementing regular follow-up check-ins
o Using printed adherence tools (e.g., calendars, checklists)
» Strengthening pharmacist collaboration with the care team

z s Using dose titration when appropriate
Methods + * Table 1 illustrates multidimensional strategies that demonstrate
= Phase 1: Qualtrics survey sent to B8 CDK4/6i patients and 94 . varying levels of feasibility (F) and impact (1)
multidisciplinary clinicians i ¢ Limitations: . . . ) -
- Assessed treatment experiences and collected open-ended i o The sample is drawn from a single institution; although 15 clinics
rect ions to improve i Table 1. Strategies in each domain span both academic and community settings within one cancer

* Responses thematically coded in NVivo by 3 single analyst and synthesized center, fingings may not be broadly generalizable.
o candidate strategies o Opt-in electronic recruitment may preferentially npture mare

Three main themes identified:
© Provider communication and support
< Symptem and adverse-effect management

The primary ohjective is to identify and prioritize patient- and provider-
informed strategies to imprave persistence with COK4/61 in HR+/HER2-
breast cancer. Strategies are prioritized by feasibility and expected impact.

engaged participants, | Iy under g individ
131 am with lower engagement or limited internet access.
o Eligibility was limited to English-speaking adults, restricting

o Sodal support needs it i insight into populations with other language needs or lower
* Phase Z: Participants rated strategies on feasibility and expected impact W=k health literacy.
[ Resuts Conclusion and Future Directions
L j * Concept mapping methodology was used to generate stakehalder-
. Rr_:s_pgnsr ra_tt:S_For the initial survey were 29/63 patients and 17/34 M ad driver insights an CDKA/BI adherence, fastering shared awnership of
clinicians, yielding an overall response rate of 29.3%. T proposed solutions and supparting equitable, patient-centerad

Patients d timely clear expectations, and
proactive management of toxicities, particularly fatigue, neutrapenia, and
diarrhea, as factors that would support longer treatment persistence,
= Clinicians mast frequently identified adverse effects as the primary
iable cause of i e, along with financial and access

barriers; discontinuation due to disease progression was also nmed
* Insights from the initial survey were used to organize

into six domains for the second survey:

+ Education and informational support

o Patient monitoring and follow-up

o Adherence tools and resources

o Multidisciplinary care and collaboration

: Financial and access support

o Treatment cptimization
* Response rates for the second survey were 18/63 patients and 17/94

care.

= By integrating both clinical and lived experiences into strategy
development, the project ensured interventions were respensive to
the complex and individualized nature of cancer care, These findings
informed the of a patient: module
within the electronic medical record.
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Using Concept Mapping to Identify and Prioritize Strategies for Improving
CDK4/6 Inhibitor Persistence in Breast Cancer

Salma Taghzout, Michelle L. Caetano, Guannan Gong, Maryam Lustberg, Robert Legare, Mariah Ramos, Jessica Liu, Britny R. Brown

Cyclin-dependent kinase 4/6 inhibitors (CDK4/6i) have significantly improved outcomes in hormone receptor-positive (HR+), HER2-negative
breast cancer; however, real-world adherence and persistence remain suboptimal. Stakeholder-informed interventions are needed to
address modifiable barriers and support long-term therapy. This study aimed to identify and prioritize patient- and provider-informed
strategies to improve CDK4/6i persistence based on feasibility and expected impact.

A two-phase concept mapping approach was employed. In Phase 1, a Qualtrics survey was distributed to CDK4/6i-treated patients (n=63)
and multidisciplinary clinicians (n=94) to assess treatment experiences and collect open-ended recommendations. Responses (29 patients,
17 clinicians; 29.3% response rate) were thematically coded and synthesized into candidate strategies. Three primary themes emerged:
provider communication and support, symptom and adverse-effect management, and social support needs. Patients emphasized timely
communication, clear expectations, and proactive management of toxicities (e.g., fatigue, neutropenia, diarrhea), while clinicians identified
adverse effects, financial and access barriers, and disease progression as key contributors to non-persistence.

In Phase 2, participants rated proposed strategies on feasibility and expected impact (18 patients, 17 clinicians; 23.5% response rate).
Strategies were organized into six domains: education and informational support, patient monitoring and follow-up, adherence tools and
resources, multidisciplinary care and collaboration, financial and access support, and treatment optimization. High-priority strategies
included enhanced medication and side-effect education, expanded patient resources, dedicated pre-treatment counseling, routine follow-
up check-ins, use of adherence tools, increased pharmacist integration, and dose titration when appropriate.

Limitations include single-institution sampling, potential selection bias from opt-in electronic recruitment, and restriction to English-
speaking participants. This concept mapping approach generated stakeholder-driven insights, promoting patient-centered, equitable care.
Findings informed the development of a patient-reported outcomes module within the electronic medical record.
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~.  First Place - Spinal motoneurons show a dysregulated homeostatic
1st response to chronic inhibition in the SOD1G93A mouse model of
iz amyotrophic lateral sclerosis

Resident

Emily Reedich, Roy Chen, Rebecca Imhoff-Manuel, Deyu Li, Marin Manuel

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease that involves rapid paralysis due to progressive corticospinal and
spinal motoneuron degeneration. During the preclinical stage, motoneurons maintain homeostasis in cellular processes to effectively
preserve motor function; symptom onset occurs when homeostatic responses fail. In ALS, motoneurons may have dysregulated, high-gain
homeostatic responses to aggregated proteins and other cellular stressors, leading to homeostatic oscillations and ultimately motoneuron
degeneration. Here, we tested the hypothesis that motoneurons in the SOD1G93A mouse model of ALS exhibit pathologic high-gain
homeostatic plasticity in response to chronic inhibition (a form of chronic cellular stress). We treated wild type and SOD1G93A mice in the
late pre-symptomatic phase with vehicle (sesame oil) or diazepam (15 mg/kg/day; for 10 days), a benzodiazepine that exerts its effects
through enhancing inhibitory neurotransmission mediated by gamma-aminobutyric acid (GABA) receptors. On the last day of treatment, we
made in vivo intracellular motoneuron recordings in anesthetized mice and measured motoneuron passive properties, active properties, and
assessed synaptic scaling. We found that chronic diazepam treatment induced homeostatic plasticity in wild type and mutant SOD1
motoneurons. For the intrinsic properties of input resistance and membrane time constant, as well as recruitment current on a triangular
current ramp (the firing property I-ON), there was a significant interaction between treatment and genotype, with mutant SOD1 motoneurons
responding differently to the homeostatic challenge of chronic diazepam treatment. The difference in homeostatic responses to chronic
inhibition by diazepam suggests a dysregulated homeostatic gain in mutant SOD1 motoneurons.
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Gene editing in rats produces a cerebral amyloid angiopathy model
with distinct vascular and molecular signatures

Xiaoyue Zhu, Judianne Davis, Feng Xu, Mark Majchrzak, and William E. Van Nostrand*

INTRODUCTION METHODS

Cerebral amyloid angiopathy (CAA) is a common cerebral small vessel disease associated with Alzheimer's * Gene-editad Rat Model: Endogenous rat ABPP locus humanized to express the human AB sequence with Swedish  and
disease. Existing transgenic mouse models overexpressing human ABFP fail to fully recapitulate human pathology. Dutchlowa mutations

We generated a CRISPR/Cas gene-sdited rat model (CRARDI) expressing human Dutch flowa mutant A8 from the * Histopathology (IHC): Identify CAA loading and CAA relating cells
endogenks (3t ABPP locus. - ELISA Quantification: Levels of total AB40 and AB42 were determined i the brain across ages

CRABDI rats develop progressive capillary (type-1) and artericlar (type-2] CAA across multiple brain regions, + Transcriptomics (Bulk RNA-seq): Gene expression profiling, signal analysis and biomarker prediction

accomp by & mild pr w and vascular activation signature distinct from transgenic models.
RESULTS CONCLUSION

23 oA 130 g0t L) = & gene-edited rat model for cerebral amylosd

angiepathy (CAL)L, CRABDI, was generated.

® CRABDI rats develop both capillary and
arteriolarC A& <ross multiple brain regions,

® Transcriptomnic  amalyses reveal A vescular-
driven phenctype with preserved ion channal-
related signaling pathiways.

® CRABDI rats exhibit distinct maleaular features
compared to tranzgenic CAA models.

@ CRASDI represents a chronic, moderats
disease state, in contrast to the rapld, gllosks-
dominated pathclogy observed in transgenic
madels.

® This model more closely recapitulates aspects
of human diseass progressian and provides a
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Second Place - Gene editing in rats produces a cerebral amyloid
angiopathy model with distinct vascular and molecular signatures

Xiaoyue Zhu, Judianna Davis, Feng Xu, Mark Majchrzak, William E. Van Nostrand

INTRODUCTION: Cerebral amyloid angiopathy (CAA) is a prevalent cerebral small vessel disease linked to Alzheimer’s disease and related
disorders, with existing transgenic mouse models overexpressing human amyloid B-protein precursor (ABPP) showing limitations in
recapitulating human pathology.

METHODS: A gene-edited rat model was generated (CRABDI) expressing human Dutch/lowa CAA mutant AB via endogenous rat ABPP using
CRISPR/Cas9-mediated genome engineering. Pathological and transcriptomic analyses were conducted to assess the resulting CAA
phenotype.

RESULTS: CRABDI rats develop progressive capillary CAA type-1 and significant arteriolar CAA type-2 across multiple brain regions.
Transcriptomic analyses reveal a mild pro-inflammatory phenotype with prominent vascular activation, distinguishing it from transgenic
models.

DISCUSSION: Gene-edited CRABDI rats provide a new preclinical model of CAA that exhibits distinct pathological and molecular features
compared to transgenic CAA models facilitating improved understanding of disease mechanisms and evaluation of therapeutic strategies.
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ER Stress as a Suspected Driver of Bile Acid-Induced Cellular

Senescence in HepG2 Cells
Tasneem Al Huniti!, Ruitang Deng!
Department of Biomedical and Pharmaceutical Sciences, College of Pharmacy, University of Rhode Island

T | reus L conduion
This study demonstrates that bile acid-induced cellular senescence i

+ Callular senescence is a state of stable cell cycle arrest characterized by SASP, - - et D mechanistically linked to ER stress and disruption of the Unfolded
p21/016 upregulation, and B-galactosidase activity, Chronic senescence drives —_———— | - : P Pratain Respense, specifically through downregulation of the master ER
tissue dysfunction, inflammation, and age-related disease. Pathologically elevated i f chaperone HEPAS (Bip/GRP7S). High-fat diet {HFD} mice, which develop|
bile acids — as seen in cholestatic liver disease and NAFLD — are hepatotexic and = iR b ; fot NAFLD with elevated intrahepatic bile acids and confirmed senescence
inducs senescence in hepatocytes and cholangi High-fat diet [HFD) mice ) markers [Pp21, Tp16, TE-galactosidase), were employed as an invivd
recapitulate NAFLD with elevated intrahepatic bile acids, hepatic inflammation, ll il j e model of bile acid-driven hepatic senescence, providing translational
and confirmed senescence markers {Tp21, Tp16, T B-galactosidase), validating e j il m validation of the in vitro findings.
this madel for studying bile acid—driven senescence 1. - I I % *  RMAsequencing of CDCA-treated HepG2 hepatocytes revealed UPR

pathway suppresslon as a key transcriptonnic signature of bile acld
intuced senescence, and protein-level data contfirmed progressive loss
of H5PAS across increasing bile acld concentrations. Consistent with the
invitra data, HFD liver samples demonstrated dysregulation of HSPAS

= The erdoplasmic reticulurn [ER] Is the primary site of proteln folding ard
secretory pathway homeostasis. When misfelded proteins aceurmulate, the
Unfolded Protein Respanse (LUPR) is activated through : IRE1e, PERK, and ATFG.
HSPAS {also known 25 GRPTS or Bip) is the master ER chaperone of the LIPR,
binding to UPR sensors under basal conditions. Loss of HSPAS function is
assotiated with ER stress, UFR dysregulation, and cell fate decisions including

and d UPR effectars, supparting the relevance of this axis in
a physiologically relevant disease model. These findings position the
H3PAS/UPR axis a5 @ novel mechanistic node in bile acid hepatotoicity
apoptosis and senescence. and cellular ageing.
* This study investigates the mechanistic link between bile acid-induced cellular - Together, these data suggest that strategies to maintain or restore ER
senescence and ER stress, with a focus on HSPAS as a potential mediator and &
target

F is may rop aviable tharapeutic approach ta limiting
hological senescence in chal ic and bolic liver disease, with|
the HFD mouse model offering a tractable platform for future

preclinical inkervention studies

Future Stu

Alternative strategies to restore HSPAS Beyond BIX, multiple

+ Forinviva validation, HFD mouse liver samples were analyzed by

immunofluorescence, wastern blat, and flow cytometry to characterize HSPAS . e I complementary approaches should be explored to restore HSPAS
expression and ER stress marker levels across hepatie cell populations. e —— —— Fursction and ER proteostasis, 4-Phemylbutyric acid {(4-PBA], a chemical
= Human hepatocyte {HEPG2) cell lines were treated with pathophysialogical e I chaperone and ER stress reducer, could be tested alangside BIX to

of bile acids {chanodemychalic acid, CDCA] ta induce M

determine whether reducing the overall misfolded protein burden Is
* Senezcance was confirmed by: f-galactosidase (SA-Gal| staining, p21/p16 sufficlent to rescue HSPAS expression. Tauroursodeceycholic acid

immumucrescanse Tmaging . . . . - . . 3 [TUDGAY, ancther well-established chemical chaperome, represents a
=] Bl e ]
e —_ : : g <

Total RNA was extracted frarm bile acid-treared vs. eontrel cells at different further candidate given its known hepatoprotective and anti-ER stress

. e Spapdre s I3 e st epunkce s e )
cancent rations. ik o ) s v weat
L, ke

properties
* Human tissue validation Correlatien of HSPAS expression with

* Gene Set Enrichrment Analysis (GSEA) and pathway mapping (KEGE, Reactorme|
i seneseenes markers in Buman liver biopsy samples from patients with

identified ER stress and UPR pathways ifi enriched in eells.

+ Western biatting and immunofluarescence were ussd to quantify HSPAS (Bip], NAFLD, grimary biliary cholangitis, and grimary selerasing cholangitis
would pravide the clinical translational evidence needed to position

HSPAS &5 a genuine therapeutic target.

IRELe, PERK, and ATFE across senescent and contred conditions,

= HEPAS protein levels were correlated with senescence marker expression.

IR Pastive Cells %

BIX, a selective inducer of HSPAS, was applied at concentrations ranging from 10-
50 M to bile acid-treated cells.

Referances:

1-Zhang ¥, et al. "Hepatic cellular senescence pathway genes ar
induced through histone modifications in a diet-induced obese rat
moeds." Am J Physiol i Liver Physiol. 2012;302:G55;

r Third Place - ER Stress as a Suspected Driver of Bile Acid-Induced
3 Cellular Senescence in HepG2 Cells

Postdoc /
Resident

Tasneem Al Huniti, Ruitang Deng

Cellular senescence is increasingly recognized as a key driver of metabolic liver disease, yet the mechanisms linking bile acid accumulation
to hepatocyte senescence remain poorly understood. Using high-fat diet (HFD)-fed mice as an in vivo model — which exhibit elevated
circulating bile acid levels — we investigated whether bile acid accumulation drives hepatocyte senescence and explored the underlying
pathways. In vitro, HepG2 cells treated with chenodeoxycholic acid (CDCA; 10, 50, and 100 uM) demonstrated dose-dependent induction of
cellular senescence, confirmed by established senescence markers. RNA sequencing and western blot analysis revealed significant
downregulation of HSPA5 (GRP78/Bip), a master regulator of ER stress, alongside reduced expression of the ER stress sensors IRE1a and
ATF6, suggesting impaired unfolded protein response (UPR) signalling in bile acid-induced senescent cells. To investigate whether restoring
HSPAS5 function could reverse the senescent phenotype, cells were treated with BIP X inducer across multiple CDCA concentrations. BIP X
treatment partially rescued HSPA5 protein levels and reduced Ki67-positive cell loss in a dose-dependent manner, indicating attenuation of
the senescence programme. Collectively, these findings suggest that bile acid-driven suppression of the UPR, particularly through HSPA5
downregulation, contributes to hepatocyte senescence and that pharmacological restoration of BiP activity may represent a novel
therapeutic strategy in metabolic liver disease.
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Virginia Lemay, PharmD, Kayla Aquilante, PharmD ‘27, Emma Brouillette, PharmD ‘27,

Lisa Cohen, PharmD, and Elizabeth Brilhante, PharmD
The University of Rhode Island College of Pharmacy, Kingston, Rl

Background

= Vaccine hesitancy in pregnancy has increased
since the COVID-19 pandemic and remains a
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Expecting Protection: Evaluating Vaccinations in Pregnancy — Potential
“Bumps” in the Road and the Willingness to Take a “Shot”

Virginia Lemay, Kayla Aquilante, Emma Brouillette, Lisa Cohen, Elizabeth Brilhante

NOTE: Not included in judging, presented only

Background: Vaccine hesitancy in pregnancy has increased since the COVID-19 pandemic, driven by misinformation, fetal safety concerns,
and limited awareness of current recommendations, highlighting the need for improved maternal vaccine education.

Objectives: This study evaluated the current state of knowledge regarding vaccines recommended during pregnancy among women who
could become pregnant, are pregnant, or have been pregnant, and assessed vaccine hesitancy and factors contributing to it.

Methods: An IRB-approved, cross-sectional 31-item survey was administered via Qualtrics® to students, pharmacists, other healthcare
workers (HCWs), and community members between October 22 and December 29, 2025. The piloted survey was distributed through a
public license email database, internal listservs, social media platforms, campus flyers, a single OB-GYN office, and in-person recruitment
at the university's student union. Eligible participants were assigned female at birth and aged =18 years. Participation was voluntary and
anonymous. Data were analyzed using SPSS, including descriptive statistics and inferential analyses.

Results: Among 442 participants who initiated the survey, the mean correct response rate on knowledge questions was 86%. Accurate
knowledge about pregnancy-recommended vaccines was associated with higher intent to receive COVID-19 and influenza vaccines.
However, there was no significant association seen for RSV or Tdap vaccines. Despite high knowledge, participants reported lower likelihood
of vaccination during pregnancy compared with general vaccination or vaccination of newborns/school-aged children. Perceived vaccine
safety during pregnancy was also significantly lower than general vaccine safety perceptions. Common barriers included prior side effects,
time constraints, and pregnancy/breastfeeding concerns.

Conclusion: Maternal vaccine hesitancy seems driven more by pregnancy-specific safety concerns than by knowledge gaps, underscoring
an opportunity for pharmacists to provide targeted counseling to address misconceptions and improve maternal vaccine uptake. Future
research should be performed to explore effective strategies to enhance maternal vaccination during pregnancy.
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* Cigaretie smoking is a well-established risk fctor for cardiometabolic disesse, vet smoking

sel wing sellrep nerable Lo misch including social
desrability b ! Serum colinme provades an objective mensure of meotine exposare usig validated
threshwolds 2

+ Prior studics have demonstrated associations bevween cotininc-oomfrmed micotine exposure ad
metabolic syndeome, even among individuals whe sellidentify as pon-smokers 7 Additonally,
dhscondame: between sellreporied smaking staws ammd bochemieal murkens hus been binked 10
imcreased risk of metabolic disease, suggesting that under-reporting may reflect a high-risk phenotype
rader than random enor?

LS. population-level data

staties Temn limited.

Objective

= locompare the prevalenes and adijosied odds of metabolic ssidmome between concordant smokirs
(self-reponted smokers with cotinine-positive stats) and discordant smokers (sclfaeported non.
smokers with eotinine-pasitive status) smong U8, adulss

Methods

Study Design & Data Source
*  Cross-sectional anakysis of 175 adults aged =18 vears from NHANES 2007-March 2020,

communly as t, which

the card, ol of discord;

Study Cohort

+ Adulls with complete sclloeported smeking data (SMEO040) and serum cotimine 21 ngml . were
mecluded. Fxclusions inchuded cotinine <10 ng/ml. (secondhand exposure only) and missing
covagiates. ?

* Two analvtic groups were defined: concordant smokers (seli-reported smokers. SECOT1)
und discordant smokers -:\:'I:'-r\TwINi non-smokers, SE-/COT+),

Exposure Assessment
« Smolking status was determined by selfreport (SMOQI) and semam cotinine, with 210 nginl.
mdic. lliI\; active meotine EXpOsure.

Outcome Assessment
* Mitabolic syndrome was defined using Adult Trestment Panel 11 eeria as 23 of te follewing
0 mg/dl, HDL cholesters]

ihypertensive wse, and

clevated waist circumforence (207 men, 2357 women), trigheeride

<4t gl men< 50 mg/dl, women, Blood presure >
fuatmy glocose =100 ma'dl. or dishedes restment.

Covariates

= Models admusted for age. sex. race/ethuicity, income-to-poverty ratio, education. aleohol use
frcyguency, and marital stas. Mitabolie syndrome compencnts wens excluded o avoid
overadjustieit.

Seatistical Analysis

= Group ditferences were asessed using Chisquare, Fishes-exact and riests

= Lopistic regression estunated adjusted odds of metabelic syndrome comparing discordant e
concordant smokers. Stanstical sigmbicance was st at po0.0F,

= Amlyses were conducied m SPSS 294
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0 were concordan smokees and 361 were discordant smokers. There was a higher prevalence of
Discordant smoking was asociated with greater adjusted odds of metabolic syndrome,

Discussion

Strengths

¢ Lamge sample siee {950 cotinine-confirmed oo wse of serum

cotinine, an shjective hwmarker of nicoline exposur
nationally collected dataset, standardized and sex-specific definition of
metabelic smdrome vsing established crteria.

alvsis ol a e,

Limilatinms:
+ Cross-sectional design limits causal inference; analyses were unweighted,
which mav limal nabional representalivencss; poelentanl residual
. imclud
liliesiybe fuclors.

Conclusions

* Adults who deny smoking despite cotnine-confirmed exposure exhiba
wlevated cardiometabolic risk comparable woor greater than that of el
reported smokers

* Reliance on selfreported smoking stams aloss may neder-recopnize
individuals with elevated cardiometabelic risk

* Incorporating biochemical venfeation of smoking exposurs miy improve
cardiometabolic risk swatification in both research and public health

setlmngs.

comfounding ummeasired sources of nicotine exposure md

Group 18

First Place - The DISCORD Study: DIScordant vs Concordant Self-
Reported Smoking Status and Cardiometabolic Risk Differences
Among Cotinine-Confirmed Adults

J.T. Berard-Moore, Krista Dariotis, Paige Donato, Kristen Ohlinger

Summarizes adults whose smoking status is measured two ways: what they report and what their blood test (serum cotinine) shows. The
background explains that self-reported smoking can be inaccurate, and cotinine is an objective marker of nicotine exposure. The objective is
to compare metabolic syndrome risk between two cotinine-confirmed groups: people who report smoking (concordant smokers) and

people who report not smoking even though cotinine indicates active exposure (discordant smokers). In the discussion and conclusions, the
authors report that discordant smokers had a higher prevalence of metabolic syndrome and higher adjusted odds of metabolic syndrome
compared with concordant smokers. They conclude that relying on self-report alone can miss people with elevated cardiometabolic risk,
and that adding biochemical verification may improve risk identification in research and public health settings.
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Grace Bevins, Sophannara Bun, Dillan Day, Andreana Moutopoulos
University of Rhode Island, College of Pharmacy

Background T  Reits

Gastroesophageal reflux dissase (GERD) affects approximately 1 Table 1. Comparing Demographic and Clinical Characteristics  Table 3. Results of Multivariable Logistic Regression
billion people worldwide.! Calcium channel blockers (CCBs) are Between DHP and Non-DHP CCB Groups Analysis
prescrived for cardiovascular diseases, and are known to Characteristics DHP CCB | Mon-DHP CCE | P value Characteristics Adjusted | 95%CI | P Value |
decrease lower esophageal sphincter tone, contributing to GERD. e | N=004 N=117 Odds Ratio
" i i ; r 0e, Years T T
D.uhyd.rop)rn_dme [DHF) and non dnhydropyndme [ngn DHP.) CCBs Mean + S0 653+ 11.8 68.3 5 11.2 0.010" non-DOHP CCEB vs DHP CCB 1.8 (1.1-3.1) 0.02
differ in their smooth muscle effects, which could differ their effect Gender 1 Age, every 10 years older 12 (1.0-1.4) 004
on GERD. There is currently no data that directly compares the Female, M (%) 454 (50.2) 63 (53.8) 0.4612 | |
' - . . Male vs Female 0.8 0.5-1.1) 0.18
association between GERD with DHF CCBs and non-DHF CCBs. | Male, N (%) 450 (49.8) | 81(46.2) .( !
Smoked = 100 Smoked = 100 cigarettes in 09 (0.6-1.4) 073
Cigarettes in Life lifetime vs. Smoked < 100
Objectives Yes, N (%) | 441 (48.8) 61 (52.1) 0.4952 cigarelles
| Mo, N (%) 463(51.2) | 56(47.9) | |
The main objective of this study was to compare the incidence of Alcohol Use ) Alcohol use = wesekly vs 1.2 (0.8-1.8) 0.39
GERD in patients taking non-DHP CCBs versus those taking DHP = Weekly, N (%) | 418 (46.3) 53145.3) 0.8072 |  [alcohol use < weekly
COBs. <Weekly, N (%) 276 (305) | 57 (31.6) - — | :
s Missing, M (%) | 210 (23.2) 27 (23.1) Sm: 23%0 (Obese) vs. 12 |{0e-18) o028
BT, =
Methods BMI> 30 (Obese), N (%) 415(459) | 59(504) | 0.116% | rom
BMI < 30, N (%) | 395 (43.7) 40(24.2) *BMI- Body mass index
L]

Dala Source: Nalional Health and Nutrition Examination Survey : Missing, N (%) 94 (10.4) 18 (15.4) - . .
{NHANES) from January 2017 to March 2020 N T 1eet ® Gt eense fot Discussion/Conclusion

» Study Design: Cross-sectional survey design of participants “BMI: Body mass index +The results of this study suggest that patients taking
receiving a"V_C(?B B ) Table 2. Comparison of GERD Between DHP CCB and non-DHP CCBs are approximately 80% more likely to have
# Cohort Selection: Participants taking & DHFP or a non-DHP CCB MNon-DHP CCB Users GERD compared to patients taking DHP CCBs (aOR = 1.8,

were included. Participants taking both DHP and non-DHP
CCBs were excluded

Exposure Definition: The exposure of interest was DHP or | | ! \
non-DHP CCB use. GERD Yes, N (%) (133 (14.7%) |27 (23.1%) 0.019
Qutcorne Assessment: The outcorne of interest was GERD,
defined using the ICD-10 code for GERD.

Covanates: Age, gender, smoking history, alcohol use, and BMI

DHP CCB | Non-DHP CCB | P value 95% C11.1-3.1)
N=804 N=117 =Strengths: Use of NHANES data provided a large, nationally
reprasentative sample in a cost-affective manner.
+Limitations: The cross-sectional design limits causal
GERD No, N (%) |71 (853%) |90 (76.9%) inference, Self reported covanates, smoking history and
alcohol use, may not accurately reflect behaviors.
Unmeasured or unadjusled confounders, such as dose,

QOutcome

. isti i i = : - - .
Staulstlcal "T“""“S'S For continuous data, P-values were :'.C':’H. ~ length of therapy, other medication use, comorbidities, family
obtained using a Student T4est. For categorical data, P-values ~hi-square test . ) .

Htained usi P Chi-s A multivariabl history, and diet may influence GERD risk.
re'_'el_u ined using a e‘:w” J llo quare tes['ﬁ mulivara ; References +Prior studies reported mixed results on the association
istic regn n ! mpare b I

_095 c reg GSSHIJ \T\U'ES periol é compa © EXposures . MieF, Varg B, Van 2 slal Globel empsral irends and prejetens of sastroesaphageal between DHP and non-DHP CCBs, and GERD, 22 hut there

interest after adjusting for covariates. All analyses were raflux dises uEEnCe: Age -oohort analysis 2021 PLeS One. 2025,20] e1334396 were no direct comparisons

conducted using SPSS version 29.0 and a significance level of ' inart | Jowee A 0o cacum 7 comnue fo gess . ' ) -,

cancamitan noncardi L pain? Br.J Clin Pharmacal 200754838, «Further studies are needed to determine the true association

dai: 1011114 13652125 2007 02851 1 Ep

p <0.05 was used. 3. Wi JH, Chang CS, Chen GH, Poan SK, Ka CW. Felodping toes not nerease he reflux and guide future drug selection and monitoring parameters.
apieodes N patiens with gass phagesl refux cisasee

2000:47:1328-31.

Second Place - Comparison of the incidence of gastroesophageal
reflux disease in patients taking non-dihydropyridine calcium
channel blockers versus dihydropyridine calcium channel blockers

Grace Bevins, Sophannara Bun, Dillan Day, Andreana Moutopoulos

Group 10

Profiles whether the type of calcium channel blocker (CCB) a person takes is linked to gastroesophageal reflux disease (GERD). The
background explains that GERD is very common, and that CCBs can lower the tone of the lower esophageal sphincter, which may contribute
to reflux. It also notes that dihydropyridine (DHP) and non-dihydropyridine (non-DHP) CCBs affect smooth muscle differently, and that there
has not been direct comparison data on GERD between these two CCB types. The objective is to compare how often GERD occurs in people
taking non-DHP CCBs versus DHP CCBs. In the discussion and conclusion, the authors report that non-DHP CCB use was associated with
higher likelihood of GERD compared with DHP CCB use after adjustment for several patient factors. They note strengths such as using a
large, nationally representative dataset, and limitations such as the cross-sectional design and possible missing factors like dose, duration,
diet, and other medications. They conclude that more research is needed to confirm the relationship and help guide medication selection
and monitoring.
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Association Between Antidepressant Class and Obesity Status

Across Levels of Depressive Symptom Severity

Kayla Aquilante, PharmD Candidate, Andrew Jones, PharmD Candidate, Nicole Sagias, PharmD Candidate,
and Sara Yahya, PharmD Candidate

The University of Rhode island College of Pharmacy, Kingston, Rl

r T
differ I mechanisms and adverse eftects, ncluding efects on appetie, Charactensiies 2smnie prow e e e ST by | s v Chasactaristics P walua | | characterstics Adjumbed | ooy | pualue
metabalism, an d veight. [n = 1,385) in= 1275} n =222} I =238 Odds Ratio

en antideprezsnt Age [years), Mean 2 80 | 6039+ 14.73 | 587745877 | <0000 | [Age[years), Mean £ 8D | 607+ 1433 | 571321161 | 0373 | |Antidepressant Typa | Antidoprosant Type
3 T Blean-55A| Onl Pon-S5R) Ority| figference
. iy Tre nur- nl:f<v€:lf-- e - e Gendar Gondar ssmom: D001 56R:0n": mlw":“ 147-3.44 | enool
sty iyt llamnc e gl eated babunior anc metabiic wste| araissn — ] p— sajirsl | oo . !
are T t " Female| 506 (553 Femalel 153745 | 136 (395 [Age fyears) <0.001 | {Age fyuars) 100 [0.ge-102 | 0.750
severity and abesity.” However, Few studies have exsminedobesty | ] ] 1
4 1 antidepressant ngfor depresshee RaceyEthrikiny Raca Ethnl ey o Gander X
STt sty N Hispanic Whits| 748 [543%) NonHispanicWhitel  5a(20% | 1270555 Male| £ Male | Acference
Mon-Hispanilc Black| 321 [23%) 2001 Mew-Hispanic Black] 65 () 20N | i Female) 1a7| noes Female| 0.67 | 0.33-136 | 0271
Mexiean American <l Mexican fmerican] 7 30 J15%] . Roco/ Ehnicity i
Other Hispanic| 132 Otbeer Hinpamie| 53275} 30 {13%| N Hispanic Wiite| Referonce Non-Hispanic White| feference
Othar (., madtiaciall] . s (o, multiceialll g3 | isrwl | MonHisperdc Black| 243 [ 265003 | <0001 MorHispanlcBlack| 0.BE | 0,30-138 | 076
- mva luate sacation be pressant medication s d Activity | Wigaraus Work Activity Oher'| 113 |032-137| D240 Other'| 576 |2.97-11.20) <0.001
sy s1atus across lewels of depressie Symplam severily Ho| 1137 (3% <0001 Mol 1sajeswi | 3s(iew| | 0025 | [VigneousWom Actadiry Wiparess Wark Activiy
vas|  238(17%) e L) 134 (4% M| Refarance o, Aufuranes
Smiking Status SR ¥es| L3 109166 noos || Yo 065 |oa3-1 | 0%
AT £7(30% s
Mo "'T‘.i'l‘:f. 0001 i) 3y a6 |2":"| .04 [ Sevaking Stamas Smohing STatus
= Dinta saurces 201 10023 featiaral Health an utritian Eamnation Sure e 26 o 92 jdus Mol Reforance Na| Ayforenca
[HAN ES) dataz et sea e 56 (ZH 52 jaos| Ves| 047 |033-0.54 <0001 ¥es| 0.8 | 025-093 | oo
= Sty designs Cross-secticealstudy Sell- Reporied Sel-Reported MisingOata| 070 |05s-0fd|«toed || MismingDats| 161 | 071-365 | 0255
» Incusion criterin: Pa o, defined by o Hypartesion Status Hyportansian Status Sel-Reported SellReported
antdepress ankanda carrespanding K0-10dagnoss code |F: I, with o 397(29%) g o Ml 5p a6 pis) | M| [Hemertession status et clon Statns
complete daaan antidepressant use, obeuty s1atus, and depress Ve| amE(71Y) Yool tgairany | 198 ree% | Reforence T ——
:qrumn? wan-SER] 1,505) R T — SulF-Reparted Yes| 1E1 | 147-2.8( <0000 ¥e8| 091 |oas-183 | o793
o Hymarigldemia Status Hyperlipidemia Status Seli-Reported Self-feported
Ho| A47(I5H) | <0000 Ml 53 (24w 65 (28%| | o0.001f | |HyeeraldomiaStatust i
Voo| & BOR (F3%) Yol fEATR | 16512 Wi Siefurence [ —
izt Dt 20(2%) Telissing Dena 5% 0 (o) Ye| 051 068098 0.030 Y| 051 016056 | <0000
Sef-Aeported Disactes Selt-Reportes Disbetes Seil-Auporiad Diabetis Soll-Reported Diabiatas
Status Status status Status
Mol 7em 56 e ml w1 | s | eoor Hoer Barderine| Roforance [y g —
ety ez the Pt ek {72 g o vel 1znisy | g2 ow| Ves| o | 160-2.02 | <ol Yo 383 | 243-6.90 | <0001
B g o TeRemey e Barderng)  30[2%) 33(3%) Borduclinal  3{1%) 0 (0%} [ Antipspchetlc
Aaligzychatic Antipsychotic P e
Pedication Liss .003: | |Medicationse e m Refierence o \::: Aeference ) )
Mol 15G9[39%) | 1240(37%) mel 26T 222 (a7%| 4 085 | 048-157| Cean oAl 0.8-3.34 | 6,371
Yesi 151 35 (3%) i ICEEL) 8 (3%} Hypathyroidism
mﬂm:m’: ﬂm"-f.'f.'&'.’.'f Mo| Referance Mo Roferance
3 5 o ves| 18 72- P wes| 073 153, ?
{3tk fr abecty cantrall B Wol 1zas(aEEy | 1204 jops | OIS e gy | aasaw | D5 072-1.06] D5l 0.15-3.28 | D684
conducted with SPSS version 28,03 nd statistical significance was & 005, Wes|  an(3w) 31(2%) Yes| 63w a (%) :":labe!lrun ;‘w!:llilabrncu
1 T 1 t ecication edication Use
Aatdiaboetlc Antidiabetic N figference
References i fraacsanise o 20 | ner-ana | o
a1z 1| 1melass | moes 196 (AA%) | 212 (92| e
Yo 1 ] 6 [5%) Sl il

oy Depression

Climel Relevmmce 11

Third Place - Association Between Antidepressant Class and
Obesity Status Across Levels of Depressive Symptom Severity

PHP508

Kayla Aquilante, Andrew Jones, Nicole Sagias, Sara Yahya

Group 6

Looks at whether the type of antidepressant a person takes is linked to obesity, and whether that relationship changes depending on how
severe their depressive symptoms are. The background explains that different antidepressant classes can affect appetite, metabolism, and
weight, and that obesity and depression often occur together. The objective is to compare obesity status between people taking SSRIs
versus non-SSRIs while accounting for depression severity measured by PHQ-9. In the discussion and conclusion, the authors report that
SSRI use was associated with higher odds of obesity in both the moderate-to-moderately severe and severe depression groups, with a much
stronger association in the severe group. They conclude that antidepressant choice should consider metabolic risk and that closer
monitoring and more individualized treatment may be especially important for patients with more severe depression.
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Sarah Alkinani, PharmD Candidate; C 3 d C P dat ick Ward, PharmD Candidate;

Background

Table 1. Patient

hics and Clinkcal Ch Table 3. Multivar lable Logistic Regression Analysks for Overnight Hospitalization
Selrises Brce Bincter: P Vet = e e — oo L

Figere 3 and Table 2. Unadjussed Comparison of Overnight Hospitalzaton Betwees Selective and Nosselecive
Bata-Blocker Groeps.

. . -
T390 Detween pISEns usng Jewcive bea h— S—

SERCTYY bETa BOCKeTT o0 NOTSERCTYE biGH Biockers.

Among Adults with Heart Failure, How do Selective Beta Blockers Compare with
Nonselective Beta Blockers in Terms of Heart Failure Related Overnight
Hospitalization Rates?

Sarah Alkinani, Anna Carlino, Kaitlyn Clavet, Patrick Ward

Group 1

Examines whether adults with heart failure who take selective beta blockers have different rates of heart-failure-related overnight hospital
stays compared with those taking nonselective beta blockers. The background notes beta blockers are a key treatment for heart failure, but it
is unclear if selectivity changes hospitalization risk. In the discussion/conclusion, the authors report that nonselective beta blockers
appeared linked to higher hospitalization in the unadjusted comparison, but after accounting for patient differences, beta-blocker selectivity
was not an independent predictor; they conclude other clinical factors likely play a larger role.
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Association Between Serum Cotinine Levels and Systemic Inflammation
Among Self- Reported Non-Smoklng Ad ults

Background

Codinine, the primary metabolite of nicotine, is the gold standard
biemarker of recent nicoting exposure from active or secondhand
smoke.! Smoking S||I|l|> 15 often measured by self-report, but
selforeport may underestimate true exposure.” Prior studics have
mainly focused on validating selforeporied smoking or on
inflummation in smokers and secondhand smoke exposure more
broadly. Less is known about whether self-reported non-smoking
adults with detectable cotinine also have higher high-sensitivi
Coreactive  profein (he-CRF), @ biomarker o systemic
inflarnmation linked 1o future cardiovascular risk * This subgrouy
may represent a hidden at-risk population that is missed when
smoking status is based on sell-repont alone,

To examine whether elevated serum cotinine levels among self-
reported nom-smoking adulis are associated with elevated bs-
CRP compared with those with undetectable cotining,

Design and Data Source: Cross-sectional study using data from
the Malional Health and  Nutrition Survey
(NHANES), a nationally representative of the LS.
civilian, noninstitvtionalized population (2017 1o March 202074
Tnclusion Criterla: Adulls aged =18 years who selfFreported

Examinaiion

survey

ul wvailable serum cotinine and hs-CRI® data

not smoking and
Exclusion:
rrussing dats on serum cotinine levels or hs-CRP,

Exposure: Serum colinine calegorized as undetectable (<005
ngml) and detectable cotimne (=0.05 ngml), which was
clussificd  as  low/moderate (0.05-0215 ng'ml), and  high
(0,215 ng'mL), with undetectable cotmine as reference group.
Ourcome: Elevated high-sensitivity C-resctive protein (hs-CRP),
defined as =3 mg/L, a clinically established threshold indicating
higher systemic inflammation and cardiovascular risk.*
Covariates: Age, sex, o . body mass index, diabetes
mellitus, high cholesterol, and hyperiension were included as
adjustment variables in regression models, FEducation level and

Participants  reporting  current smoking  or with

cthnicit

were also included o examine
Cleristi

ratior of family income 1o pove

differences in socioeconomic ch

Statistical analysiv: Baseline characteristics were  compared

using independent-sampl

chi-square tests for categor

variables and
virdables (Table 1), Elevated hs-
CRP across cotinine exposure groups was compared using chi-
square tests, and the Cochran-Armitage trend test
trend across ordered exposure levels (Table 2.
Multiv
with &

s I-tests for o

assessed lincar

Figure 1)
ble logistic regression estimated adjusted odds ratios

i confidence intervals while contralling for confounders

(Table 31, All analyses were conducted using SPSS version 2900,

P-value < 0,05 was considered statistically significant.

Age, mean

Sex, m (%)

Male

Female 454 (39.9%) L6 (44 1%)
Hace, n (%a) <{h (W1 E

Mexican Amnencan 157 (13.8%) 23 (K. 7%} 3

126 {11.2%) 25 (4.9%)

Toonhispamie While SE8 (40,97 13K (34,400

Toa-hispanie Black 155 ( ) 146 (28.4%)

Oher e L3 (1T.4%)
BMI, mean £ SD .63 LT 0 <001
Hypertension n (%) <001
Diabetes n (%o} ool
High Chslesternl n (%) S (5] m.] Ab AN &
Education level, m (%) <0001

___ Less than 12" grade or without diploma

e unadjusted comparisons, the pattern was not stricily
nce the only significant pairwise difference was
between the wndetectable and low/moderate groups and the
Cochran-Armitage trend test was not significant, ]|||\\I.\|.l‘
ljustient for key covariates, detectable cotinine ws
ed with higher odds of elevated hs-CRP, and lhu.
strongest adjusted association was observed in the high-
colining grougp.

These findings are supported by related, though not directly

comparable, studics showing  that  sccondhand  smoke
exposure  has  been associzied mﬂl hi,u_ﬂu:r mllmm\lulm)
markers  in other lati kers,

nonsmoking youth, and eccupational w]nrl: T]IAJ\, are also
prior reports of higher CRP among never-smokers exposed 0

High schaol gubmle/ R or squivident

Elevated
hs- CRP*

Cotinine Exposun Lutal vl

: - 410 (36 4%) TLE (53 6%) 1126 oo |
rale Cotmine levels {0.05-1,215 ngml 116 [45.0%) 147 {55.41%) 256 017
Iigh Cotinine Levels (=215 ap/mL) 208 (39 8%) 307 (602%) slo 019
[ 003

Overall Comparison

Tesnlts: The prevalence of tlt’“’{( hs-CRP differed across coinine gronps mideses ahlt

Undetectable LowModerate
Catinine

Table 3: Results of Multivariable Logistic Regression Analyses for Elevated hs-CRP

High

Cotinine 011,

Cotinine

Adjusted® odds ratio (9 pevihue

Undetectable Cotmine (<0005 ng'ml} Reference —

mly 1261 {10061 581 (144
Undetectible Cotining (=005 mg L. } Reference
Low/moderate Cotinme kevels (1.05-0.215 ag/ml.) 1159 (11845 - 1.569) 0360
High Cotirne Levels (240,215 ngiml) 1325 (1022 - 1.719) (034

d biypestenson
wpared with uo detectable cotiuine {a0R=1.
CR=LEZEL whaes

secondhond  smeke, as owell as elevated  mllammaelory
bi kers n cotinine-exposed workers und youth
* The is biologically plausible because tobacco-

smoke expusure, including secondhand exposure, has been
linked to inflammation. oxidative stress, and  endothelial
dysfunction.® Cotinine should be interpreted primarily as an
ohjective exp b fer that ifics recent nicoting
exposure rather than the sole causal mediator.

Strengths include use of different levels of serum cotining
rather than a binary comparison alone, use of a clinically
significant mepsure  of nflammation  (hs-CRP), a large
nationally representative NHANES sample, and multivunable
adjustment for major demographic and clinical covariates.

Lumtations  melude  the  cross-scctiional  design.  possable
residual  confounding  {exposure  duration,  environment,
stress), no separate classification of former smokers, possible
influence of recent acute inflammatory illness on he-CRP, and
reliance on a single codining measurement that reflects recent
rather tham long-term exposure.

Conclusion

Among self-reported  non-smoking adults, detectable cotmmme
was associated with clevated hs-CRP, with the strongest
assaciation observed in the high cotinine group. Thcsc findings
supgest A potential response  rels hip  that
should be further investigated and indicate that objective nicotine
exposure assessment may identify hidden in natory Tisk not
capured by selfreport alone

References

Association Between Serum Cotinine Levels and Systemic Inflammation Among

Self-Reported Non-Smoking Adults

Ava Scarpaci, Griffin Geist, Hailey Joo, Ramez Rizk

Group 2

Explores adults who say they do not smoke, but may still be exposed to nicotine (for example through secondhand smoke). The background

explains that cotinine is a reliable blood marker of recent nicotine exposure, and that relying on self-reported non-smoking can miss people
with real exposure. The objective is to see whether non-smokers with detectable cotinine also have higher levels of hs-CRP, a marker of
body-wide inflammation linked to future cardiovascular risk. In the discussion and conclusion, the authors report that detectable cotinine
was associated with higher odds of elevated hs-CRP, with the strongest association in the higher-cotinine group. They conclude that
objective cotinine testing may help identify a “hidden” group of self-reported non-smokers with higher inflammation risk that would not be

recognized using self-report alone.
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yciation Between SGLT2

casured Patient-Reported Depression Compared With M

Inhibitor or DPP-4 Inhibitor Use and

tformin in

\d ults \\ ith Ty pe 2 Diabetes Mellltus

Background
itors (SGLT20s) and dipepticyl pepridase-4 inbibitors [DPP-4i"s) are commenky vsed in

s T idiabetes mellitus (T20M) after metfonmin, however, their cffccts on mental bealth romain wickear. This i

Sodmm-plucose co-transporier 2
the treatment of Ly,

an impartant

ol study because T2 is nsseciated with an incrensed risk of depression, which may negatively impact
medicatien adherence and glveemic eontral ™

Objective

Traloate the association berween SGLT2E or DPP-4i nse and patient-raperted depression outeomes (FOI-0 seores) compared o
metformin in adults with TIDM.

Methods

Diata Souree: Narional Tlealth and Murotion Fxamination Sur MES) 2017-2020 cycles, a naticunlly represemacive
tities {WITHS]

sarviey o 1.8, adults comdueted by the National Cenier fir He

Siudy Design & Cobort: Criss-scetionnl sludy meluding adult parlicimts (18 veurs) with T2, The el cobort comsisted

o 106 individuals, with §96 patients rocching metfommin {reference goup) and 163 paticals reocving SG1 1285 or DEP4s,
Patients usmg both exposure medications and metformin conenrrently were excladed. Additionnl exclusions inchided mussing
PHER dia where apphcible,

Expasure: Fxposure wis defined ns adull prticipents [+18 years) with T2 Lking SGT30s (nanlilasn, dazkiflasin
empeghfodan, criuglilloany or D407 (sitagliptin, savaghipting loaghplin, aloglipting, compared o those king melformin
alae

Outcome Assessment: The primary outeoss neweased was evernll depression, defined a3 a Patient Ilzalth (mestionnaine-&
(PIIO-9) scoge = 5

Covariates included: Measured covaniates inchuded age. gender, body mass wdex (BMI. hypertension (1T, and high
Joww-demsaty lipupeatem cholestersl (1170

Statistical Amalysis:

o Continueus vasiables (PHO-S, ape, BMI) were amalyed using independanl ests

» Caterarienl sarinbles (depression, seader, HTN, 11-C) were anabyred usimg chi-square tosts
* Multivariable regressiom was wsed to adjust fior age, gender, B HIN, and LI -C
Conclusion/Discussion
Discussion: This study evaluated the association bety
wrth T2OM. While PUQ- scores and depression
Frigher mean scores. Addditionally, female sex and hi
Biological Plansibility: Buologically, these findings are plavsible. SGLT2 and DFP-4Us miy mfuence inflammatory and
metabolic pathways lsked to depression. Improved glveemie comrol may reduce systemic inflammartion. but these effects may
be limited. [n contrast, patient-specitic factors such as BMI and sex may play a larger role in depression risk
Sirengihs: This study wsed o nationally representative NHANES dataset, improving generalizabilitg, The use of validsied PTHO-%
scoring sirengibens assessment of depression oulcomes, and regression models accounted for key confoundsrs.

a1l SGLT21s or DFP-41's and depression compared to metfomuin i adults
ence showed no sygmeficant differences, the e ure group had slightly
wher BT were associated with increased odds of depr

wn.

inms: Cross-zectiomal desin limits eausality. Ressdual eonfoundimg and seli-reported depreszion may affict results.
mfounders include smoking, statim wee, antidepressant use, medi alherer festvle factoes, undingnosed

ness, stress surroumdime dinbetes, mee, ethnaeny. serum blood ghicose levels, Ale s im0, ippiel
medication exposire was assessed at a single time point, and e smaller sample size inthe SGLT2: and DPP-4i's
e limited statistical powsr

sroup may

Conclusion: SGLT21's or DPP-4i"s were not significantly associated with depression eompared 1o metformin. Depression risk i
this population may be more strangly influenced by patient characieristics such s sex and BML Further studies with hinzer
sample sizes are needed to confim these findings.

Results

Table 1. Comparing Demegraphic snd Clinical Charasteristics hetwesn Expossre Groups
F e ol Depresaion by Group ke SGLTZ* lnlibitors or Meiformis F Vaboe
. DPP-4* mhibiors = B
n N=l6t
Age, yoars |
"l Mean = 5D | 6295 + 11.45 6162 = 1251 | ooa
Genndir
| Femade, N | 72 {44.5%) AZL (AT | watn?
1 Male, N | 91 (55.5%) A75(53.0%)
Hyperisrsion |
0 Yes, N | 116 (T07%) AR (67.9%) | o
No, N | 45 (29, 3%) 2RI (31 4%) |
Unknown, N | 0(0%) 4 (04%)
1 —
High LINL-* |
e N | 0(0%) 3{03%) | et
il No,M | 72ia39% 422 (47 1%)
A Missing, N | 52 (56.1%) AT1(52.8%)
BMI*, kgt |
15} Mean £ 5D | 3201+ 7.71 3290+ | nas2!
Moe: ) - ) o
L Student T-Test!, Chi-square test®
SCLT2LDIEA] Metformin High LD cholestcra] vas defned as vabues = 200 my'dl
Mormal LDL chobestero] was defimed s values from 0-199 mdL
*SGLTZ: Sodinm-Glucoss Co-Trasporier
*DPP.d: Dipeptidyl pegiidase4
*LOLAC: Low Dty Lipopeoicén Chalosiural
T § . RN Fiady Mass I
— Tshile 3. Results of Multivariable Lugistie Regresshan Anslyses for fhe Risk of Depression
Duiermes SOLT2* infitikrs Metformin Py
and DFP4 N5 Charclerisics Adiuster Odds R #5501
';."fm‘ SOLTI® inbilors o DFP-A* | 1644 (0907~ 2581}
Insbsitoes vs. metfemln
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FHQS Level Feamale v3. Mal: 2004 (L267- 30200
Deession, N ) | % (58,5 554 (01 6) (310 =
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il ) BMI® (per | kit fneroasel | 1063 (L2 - 1 o)
Nl
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Association Between SGLT2 Inhibitor or DPP-4 Inhibitor Use and PHQ-9-
Measured Patient-Reported Depression Compared With Metformin in Adults
With Type 2 Diabetes Mellitus

lan Algozzine, Kierra Marcelino, Alyssa Perry, Victoria Silva

Group 3

Analyzes adults with type 2 diabetes and examines whether taking an SGLT2 inhibitor or a DPP-4 inhibitor is linked to different patient-
reported depression outcomes compared with taking metformin. The background explains that these diabetes medicines are commonly
used after metformin, but their mental health effects are not clear, and depression is an important concern in type 2 diabetes because it can
affect medication use and blood sugar control. In the discussion, the authors report that PHQ-9 scores and the overall rate of depression did
not differ significantly between the treatment groups, although the SGLT2/DPP-4 group had slightly higher average scores. They also note
that factors like being female and having a higher BMI were associated with higher odds of depression. The conclusion is that SGLT2
inhibitors or DPP-4 inhibitors were not significantly associated with depression compared with metformin, and that patient characteristics

may matter more; they recommend larger studies to confirm the findings.
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Tahle 3. Results of Multivariable Logistic Regression Analysis

Tuble 2. Comparing Frequencies of Depression between Insulin
and Metformin Users

Dutcame Inguin (H=73) Metfomin (N=¢20]
Depression [FHOS = 5], N {5

Yas 24 [42.0%) 22[14.8%)

Mo 49 (6T.1%) 188 {B5.5%)

Characteristic Adjusted Odds  Povalue
Balig 955 QL
Insulin vs Metformin 2.22 (1.02-4.83) 0.044%
{Reference)
Age (per year) 0.98 (0.83.1.03) 0.387%
BMI 2.35 (1.15-4.80) 0.018%
Gender (Male vs Female) | 247 (1.21-5.04) 0.011*
Race (Reference: White) 0.035°
Mexican Amarican 0.21 {0.03-1.28)
Other Hispanic 1.14 {0.15-8.85)
Mon-Hispanic Black 2,68 (0.84-8.55)
Other 1.13 (0.37-3.44)
Education Level
{Reference: Highest)
< 9th 8.89 (0.95-83.54) 0.086*
8th-11th 12.45 (2.32-T7.99) 0.004°
HSIGED 4.76 (1.18-19.13) 0.028°
Some college 478 {1.21.48.85) 0.028°
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The University of Rhode Island College Of Pharmacy, Kingston, Rl
. Table 1. Comparing Demographic and Clinical Charactenistics between Insulin and
woese climeal oaeomes, inchuding .
. Metformin Users
contrel.” Prior erature demonst 1 s e prevalect i mdn
dialetes compared o thase wi this relationship is likely bidinectional with cr i : . X
el conilion. potentially exacebating e il - Wil le coexislene LR (oS
condifiors i well estblished, less i Enown abont hovw differsnt dishetes treatment stestegies
iy infinence dspressive symptam bmrden* In particnlar, comparative data hetween inailin Age (Mean £ S0) 5522+ 7.34 55,26 7.62 0.987"
iy belp infonm
© bofl metbolic and mental health suleomes Female N (%) 33 (39.8%) 94 (40.2%) 0.962
BMI (Mean £ SD) 3601 £ 6.22 3341+ 8.05 0.086"
s trenimenl {msulio vs metfomoin} ad Hemoglobin Alc (%) TET£0.26 T.43%0.31 0.003"
s the adds of depressin (PHQ-D 25}, sacne adults with
Race/Ethnicity N {%) <0.001%
White Non-Hispanic 24 (28.8%) 48 (19.7%)
Black Non-Hispanic 41 (49.4%) 79 (33.8%)
Data 8 Dat btaued Erom Naticaral Health aud Nulribon £ tran S fAe-lcan Anarican
ata Source: Dal was abfaned fom Naticnal Health and Nufnbon Exaumunation Survey it - 3 :
(NHANES) dala lrow Jsnuary 2017 1o Marcli 2020, g:"h: LSRN as ?:;' :g ‘g g}
Stwly Doskgm: Croas-sectional snudy of adulis ageed 15-65 with @ self reported disanasis of (3.8%) (25.2%}
dinetietes Education N (%) <0.0012
E‘I’"‘f“" < gth 0 (0%) 20 (8.5%)
e ath-11th 13 (16.7%) 22 (0.4%)
Tachusion Craters HSIGED 37 (44.6%) 55 (23.5%)
[T i was EEE CORe 22 [26.5%) Rijed
selected To represent patients with meder for comparison College grad 11{13.2%) 58 (25.2%)
belwiorn incatimwnl proups whilt wiiusie; o prcaler discase sevaily.
Exelusion Criteria: Paliouts takivg botl insuls sud wetfornin, takivg a abdepesiant e
medication. or with ineomplets PHOS were excluded Sample sires may vary dus fo missiog g L st
data
Outcoms Assessment: The primary aucone was incidence of ssivn, whnieh was nssessod
using a Patient Health Queshanaire (PHOY score 3, which mdicates mild depressian )
ae, Al level, afideprassant use. ather medicanion use, deprasaion diagnass, ML Ligupe 1o Lnadmsted Drevalen d
Analysls: Differences i groups were nssesed using chi-square tests for cateporical
wrinklies and 1-rasts for eontimions varisbiss. Mnlrvariable lopissie reprassion was nsed o = nann s
wniinte the assecistion betwreen tretment type and depressive sympioms, while ndjusting foe stz stfonir
e, BMI, sex, mud rmce. Results were teperied as odis Tatios with with
statistic significance defined as p-<0L0K. A 1c was nat retained in the fins moded "
el o Ta ignificanca ard refinensant. All analysss we e 58 2
versivn: 20.0. 2
References
T EE
£ FPe
L
Fiadn o pren
Theatment Graug. -

Depressive Symptoms in Adults With Diabetes: Insulin vs Metformin

Jeff Draper, Alexa Roderick, Amanda Sherwood, Urba Uzzaman

Group 4

Investigates depression symptoms in adults with diabetes and compares people treated with insulin versus metformin. The background
explains that depression is common in diabetes and can worsen outcomes, but it is less clear whether different diabetes treatments relate
to differences in depression symptoms. The objective is to test whether treatment type (insulin vs metformin) is associated with depressive
symptoms measured using the PHQ-9. In the discussion and conclusion, the authors report that insulin use was associated with higher
odds of depressive symptoms compared with metformin among adults with similar blood sugar control. They suggest this may be related to
greater illness severity and the added burden of injectable therapy and hypoglycemia risk. They note that the study cannot prove cause and
effect and may miss other factors that influence depression, but conclude that insulin users may have higher risk and that more research is
needed to confirm and explain the relationship.
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Association Between Statin Type (Atorvastatin vs. Rosuvastatin) and Glycemic
Status in U.S. Adults: A Cross-Sectional Analysis of NHANES

Jamie Brienza, Julia Ho, Amy LeBrun, Andrew Salama

Group 5

Reviews whether two common statins—atorvastatin and rosuvastatin—are linked to different blood sugar status in U.S. adults. The
background explains that statins have been associated with higher diabetes risk, but many studies focus on “new diabetes” as a yes/no
outcome and often do not compare specific statins or look at HbA1c categories. The objective is to see if the distribution of HbA1c
categories (normal, prediabetes, diabetes) differs between atorvastatin and rosuvastatin users using NHANES data. In the discussion and
conclusion, the authors report no meaningful difference in HbA1c category distribution between the two statins, and statin type was not an
independent predictor after adjustment. They note that factors such as overweight/obesity and race/ethnicity were stronger predictors of
being in the prediabetes or diabetes categories. They conclude that atorvastatin and rosuvastatin users showed similar glycemic status in
this sample, and suggest future studies to better understand whether dose and longer-term use could matter.
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Among Adults Receiving Oral Anticoagulation Therapy, Is Use of a Direct Oral Anticoagulant (DOAC)
Compared With Warfarin Associated With Lower Prevalence of Albuminuria (uUACR =30 mg/g)?

Perla Albatal, PharmD Candidate, Jillian Caron, PharmD Candidate
University of Rhode Island College of Pharmacy, Kingston, RI

Background

< Anticoagulant-related kidney injury is a known complication
of warfarin, driven by glomerular hemaorrhage and tubular
obstruction.® Direct oral anticoagulants (DOACs) may offer
improved renal outcomes, but most studies focus on
advanced kidney disease rather than early markers like
albuminuria. 2356 This study examines whether DOAC use is
associated with lower subclinical renal injury, measured by
urine albumin-to-creatinine ratio (WACR), compared with
warfarin,*

Objectives

% To determine whether adults receiving DOAC therapy exhibit
a lower prevalence of albuminuria (WACR 230 mg/g)
compared with those receiving warfarin.

Methods

< Data Source: National Health and Nutrition Examination
Survey (NHANES), representing the U.5. population.

+ Study Design: Cross sectional survey of participants
between 2017 and 2020.

<+ Population: Adults >18 years with an active prescription for
a DOAC or warfarin and a documented wACR were included.
Exclusion criteria: age <18 years, missing or extreme UACR
wvalues (21000 mg/q), diagnosis of chronic kidney disease and
concurrent use of both DOAC and warfarin.

< Exposure Definition: Type of anticoagulant therapy (DOAC
s warfarin) at the time of UACR measurement.

< Outcome Assessment: The primary outcome was
albuminuria, defined as uACR =30 mg/g (abnormal) versus
<30 mg/g (normal)

< Covariates: Age, sex, diabetes, and hypertension

«+ Statistical analysis: All analyses utilized SPS5 version 29.0
where a p-value <0.05 was considered statistically significant.
Descriptive statistics were used to summarize baseline
characteristics. Continuous variables were compared using
Mann-Whitney U Test and categorical variables were
compared using Chi-square tests, Multivariable logistic
regression was performed to evaluate the association
between anticoagulation type and albuminuria, adjusting for
age, sex, diabetes, and hypertension. Results were reported
as adjusted odds ratios (AORs) with 95% confidence
intervals.

Results

Table 1. Comparing Demographic and Clinical Characteristics

Warfarin DOAC Significance
N=8§2 N= 136
Age, median (25%s, 7 (67, BG) 74 (64, B0) 0.715
75%) |
BMI (kg/m?), Median 33.30(25.80, 36.50) 30.10(28.60, 35.50) 0.157°
{25%, 75%}
Male (W) 46(58.5) £2(60.3)
Sax |
Female (%) 34(4L5) 54(39.7) a.7ear
White () s | 7a(58.1)
Race
i 28(34.1) 57 {418 0.255¢
Diabetes (N%a) 18 (22) 32(235) 1.768"
Hypartension (M%) 46(56.1) &7 (54) 02487
ety U Teok, -t Tenk, PR P——
Table 2. Raw Comparison of uACR
Outcomes Warfarin DOAC Significance
N= 85 N= 140
UACR®, Median (25%, | 14.78(A.70, 46.74) 12.01(7 54, 31.79) 0264
75%)
Narmal 57 (63.5) 101 (74.3)
UACR™ [N}
. 0447
Abnormal 25(30.5) 35(25.7)
(W)

L bR U TSt ¥ CH-So0a T SUADR - Ui Albumin 1o Cradmren Rl

Discussion/Conclusion

< Adjusted logistic regression of 218 patients showed no significant
association between anticoagulant type and albuminuria (aOR 0.77, 95%
CI 0.41-1.44)

< Older age and type 2 diabetes were independently associated with higher
odds of albuminuria (age: aOR 1.04 per year, 95% CI 1.01-1.08; T2DM:
a0R 2.76, 95% CI 1.38-5.54)

< Strengths of this study include use of a nationally representative dataset
and evaluation of uACR as an early marker of renal injury. Limitations
include the cross-sectional design, small sample size, potential residual
confounding, and NHANES age top-coding at 80 years, which may reduce
precision when assessing the effect of older age.

< Overall, while DOAC use demonstrated a lower freguency of albuminuria,
no statistically significant association was ohserved. Larger longitudinal
studies are needed to determine whether DOACs confer clinically
meaningful renal benefit compared with warfarin.

Table 3. Results of Multivariable Logistic Regression
Analysis

Characteristics Adjusted Odds Ratio 959 CL
DOAC vs, Warfarin 0.77 (0.41- 144)
Age, evary year older 104 ol-leer |
Female vs, Male [ war-16n |
|
History of T2DM*, Yes vs, History 276 (1.38:5.54)
of T2DM*, No
Histary of Hypertension, Yes vs.
History of Hypertension, No 083 (0.44 - 1.56)

“T2DM - Typa 2 Disbates Holhus

Distribution of Anticoagulant Type

Aptnatan Rvaroxaban Drivgatran Warfarm

37.6%
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Among Adults Receiving Oral Anticoagulation Therapy, Is Use of a Direct Oral
Anticoagulant (DOAC) Compared With Warfarin Associated With Lower
Prevalence of Albuminuria (UACR =30 mg/g)?

Perla Albatal, Jillian Caron

Group 7

Tests whether adults taking a direct oral anticoagulant (DOAC) have a lower rate of early kidney injury compared with adults taking warfarin.
The background explains that warfarin can cause kidney injury, and that prior research on DOACs often focuses on people with more
advanced kidney disease rather than early warning signs like albumin in the urine. The objective is to compare albuminuria (based on the
urine albumin-to-creatinine ratio) between DOAC and warfarin users. In the discussion and conclusion, the authors report that although
albuminuria was less common in the DOAC group, the adjusted analysis did not find a statistically significant difference between DOACs
and warfarin. They also note that older age and type 2 diabetes were linked to higher odds of albuminuria. They conclude that larger, longer-
term studies are needed to determine whether DOACs provide meaningful kidney benefit compared with warfarin.
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Aarc Cabral, Jina Im, Vanessa Oseghale, Julia Vorsa
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Association of Gabapentin and Serotonin-Norepinephrine Receptor Inhibitor
Use with Elevated Blood Pressure: A Cross-Sectional Analysis of NHANES Data

Marc Cabral, Jina Im, Vanessa Oseghale, Julia Vorsa

Group 8

Summarizes blood pressure in adults using gabapentin versus adults using SNRIs, using NHANES data. The background explains that even
modest increases in systolic blood pressure can raise cardiovascular risk, that gabapentin and SNRIs are both used for neuropathic pain,
and that SNRIs are known to raise blood pressure slightly while gabapentin’s effect on blood pressure is less clear. The objective is to
compare how common elevated systolic blood pressure (at or above 130 mmHg) is in gabapentin users versus SNRI users. In the discussion
and conclusion, the authors report that systolic blood pressure did not differ significantly between the two groups after adjustment. They
note possible reasons this difference might be hard to detect in a population sample (such as other medications and differences among
SNRI drugs) and point out limits such as cross-sectional design and possible confounding. They conclude that gabapentin was not
associated with a meaningful difference in elevated systolic blood pressure compared with SNRIs, and that larger future studies are needed
to clarify gabapentin’s effect on blood pressure.
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To determine whether the prevalence of prior kidney stone history differs among adults with hypertension
treated with an angiotensin-converting enzyme inhibitor (ACEI) or an angiotensin receptor blocker (ARB)

Madalyn Bray, Stanley Cho, Grace Kimball, and Kyle Whitwell
University of Rhode Island / College of Pharmacy

Hypertension and nephrolillisiscomuonly coexie in adults, and certai wpertensive medications
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Study Design: Cros-sectiousl study

Inclusion Criteria:

- Adult =15 years

- Disguests of bypentension, Iypertension was defined based vn sell-reported dismesis.
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- Missing kiduey stone history data " . . . o . P . - . S
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To determine whether the prevalence of prior kidney stone history differs among
adults with hypertension treated with an angiotensin-converting enzyme
inhibitor (ACEI) or an angiotensin receptor blocker (ARB)

Madalyn Bray, Stanley Cho, Grace Kimball, Kyle Whitwell
Group 9

Studies adults with hypertension and examines whether having a history of kidney stones differs between people taking ACE inhibitors and
people taking ARBs. The background explains that hypertension and kidney stones often occur together, and some blood pressure
medicines may affect stone risk, but there is limited real-world research comparing ACE inhibitors and ARBs for kidney stone history. In the
discussion and conclusion, the authors report that after accounting for patient differences, there was no significant association between
ACE inhibitor versus ARB use and kidney stone history. They conclude that ACE inhibitors and ARBs appear to have similar kidney stone risk
profiles, so medication choice can be based on usual clinical reasons rather than concern about different stone risk, and they recommend
future longitudinal studies to better assess cause-and-effect.
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Ryan Kay, Sarah Martidis, Mariah Ramos, Sydney Reyome

University of Rhode Island

psychatic Use (o = 5,624)

Socioeconomic disparities may mfluence access to mental health treatment,

nchuding antipsychotic medications. However, it remams unclear whether % -
family income mdependently predicts antipsychotic use after accounting for RERE
clinical and demographic factors, specifically in the United Stares’. If an Age Mom=5D | 49.03=1636
association between lower income and increased antipsychotic use is AMI, Mew £5D | 3231 =069 | vam
identified, this may suggest socioeconomic disparities in mental health Dpressian, 8 (%) | 443 (39.9%) | < ome
treatment or underlying psychiatric burden®. Fessale, (%] TH{39.3%) M3 TRy |<000r
Smoking, n %) 141 {46.2%) | I e
- - “»JMIB.. %) 153 (27.6%) | 00017
Objectives e [amr
)
I'he objective of this study was to determine whether family income level © [— S o -
poverty ratio (INDFMPIR) is associated with current inereased antipsychotic O S P-valzs eare calenloted vsing the chi-square f2
medication usc {AML) among LS. adults after adjusting for demographic Table 2. Unadjusted Assoctation With Antipsychotic Use (n = 5,624) iscussion I Conclusion
characteristics, depression, smoking status, and medical comaorbidities. Other t o - el o 2 »' ch m m A -' chi "-_ M.,“{
pyschiatric conditions were nol accounted for, as this data was not available, I i Consi: v of study results compared with previously published
| Lo 1245 (97.2%) 36 (2.8%) studies: Prior research suggests that socioeconomic status may
* Null Hypothesis: There is no association between family income level and [ Middle 2447 97.5%) 62 2.5%) G influence mental health care. Although, our findin %is
increased antipsyehotic use = - . : with studies showing that clinical factors, rather than income alone,
| High 1815 (99 0%) 19 {1.00%) are stronger predictors of antipsychotic use after adjustment.

Strengths: Nationally representative NHANES dataset, inclusion of
multiple demographic and clinical covariates, use of multivariable

logi ression
Data Sources: Mational Healh and Mutnton Exsmmation Survey from 2017 10 March Table 3. Multivariable Logistic Regression Analysis of Factors L
20210 Associated with Current Antipsychotic Use {n = 2,383)

Valies ase presented as (%), Povaloes wete cakoulated using thee chi-square test.

5: Cross sectional design limits causal inference, selfl
reported medication use may introduce misclassification, missing data

?':::L_:J::;x:g:[‘t ..mn-.u_-L.-T‘n:[!H\-il;:l:w“ ool Variable WOR| 9s% 1 P |e.xh.cfd :_mwple size, |§:.<idual (‘ﬂl\ll'l\l{ll]lh'ng mf:} be present
Exclusion Criteriu: Any individuals with missing/incomplote daia (missing exposure, Low vs High income | .51 | (D.24-1.11) | 0.08% :ﬁmilv urnmc::\::rn.tl'vr in;Ir Idmrtl ; associated ““llh‘-\!“"T—“LJ'}"‘-\I“E‘-
outeome, of covariate data) needed for assessment of INDFMPIR. ated with AMU, i ot i) iy e PC“_ cntly assaclate _“"E _mc'_““'c
such as demographic variobles (age), income level, or missing antipsychotic medication wse Middle vs High income | 0.67 | (0.36-125) | 0208 antipsychotic medication use. Future research using simplified models,
i, mare covariates, o larger samples may improve statistical power and
Exsposure Definition: Family meome-to-paverty ratio (INDFMPIR), categorieed as Age (per year) (98 | (0.96-0.999) | 0.039 further clarify the relationship between income and AMLU, as the
(Family income o poverty i based on the US HHS poverty gusdelines depending on the current p-value is borderline significant. Due to the smaller sample of
number af people in the household?): Ferale ¥ Make 073 | (041-1.30) | 0285 AMU in the low-income group, there may be an association of

. Low (<1} ) BMI (ki) 101 | @er-104) | 0766 increased use. However, a larger sample size would be needed to

: :\‘;"‘r:“;-“ [']'-" contirm this association.

g >3

Smoking [Yes vs No) 128 | (0.71-231) | D412

Population for adjusted analysis was 2,383 participants.
Outcome Assessment: Corrent antipsychotic medication wse (yesno) defined as Hypertension (Yes ve 1501 [(0.78-2.95) | 0223 References
sclif-reported use in the past 30 days of antipsychotic medications Noh

. Halk dol. quetiapine, ol iprasid

clozapine Diabetes (Yes vz No) 103 |(D.54-1.97) | D931
(Covariates: Age, scx, BMI, smoking status, hypericnsion, diabetes, depression -
Statistical Analysis: Chi-square tests were used 1o compare categorical variables, while Depression (Yes vs No) | 1.27 | (0.72-2.26) | 0,412

muhivariable Jogestic regression estimated adjusted odds rtio and 95% confidence
intervals [or the independent association between INDFMPIR and AMU, adjustmg for the
covariates.

3 | Heference groaps:
aezgeeial vielisles

Association Between Family Income-to-Poverty Ratio and Current
Antipsychotic Medication Use Among U.S. Adults: A Cross-Sectional NHANES
Analysis

Ryan Kay, Sarah Martidis, Mariah Ramos, Sydney Reyome
Group 11

Examines whether family income level (measured as the income-to-poverty ratio) is related to current antipsychotic medication use among
U.S. adults. The background notes that socioeconomic differences may affect access to mental health treatment, but it is unclear whether
income predicts antipsychotic use once other factors are considered. The objective is to test whether income-to-poverty ratio is associated
with current antipsychotic use after adjusting for demographic and clinical factors such as depression, smoking, and medical conditions. In
the discussion and conclusion, the authors report that after adjustment, family income was not independently associated with current
antipsychotic medication use, and that clinical factors appeared to be stronger predictors. They note limitations such as the cross-sectional
design and self-reported medication use, and they suggest that a larger sample or additional factors could help clarify whether there is a
relationship.
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Dean Balcirak, Pharm.D. Candidate, Delaney Harrison, Pharm.D. Candidate
Michael Roy, Pharm.D. Candidate, Lauren Todd, Pharm.D. Candidate
University of Rhode Island College of Pharmacy, Kingston, Rl

. Background | Resuts

. mertension is ; prev F. i ¢ coexists with ¢l ain o i s requiring Table 1: Comparing Demographis and Clinkeal Characieristics
Hypertension is highly prevalent and frequently coexists with chronic pain conditions requiring Hetuetn Somt-Syatbetic Dplokd aad OTE NSATD tse

Table 2 Rav Comparbson of Gutcames Betwoen Expasure Groups

analgesic therapy. R it =
N . . " o . . . harartertstics AHIT: RAARD Aabeuy AFTCNSAID | Sembsynibeth Opbobs | © vakee
* Understanding how semi-synthetic opioids and oral over-the-counter (OTC) non-steroidal anti- B3 e a=im ta= N
inflammatory drugs (NSAIDs) are associated with blood pressure has important implications for patient yrezgrem A o e iRt B P AN ; R
safety, especially in populations with poorly controlled hypertension or at risk for cardiovascular events, tsakiedloial Rhisid <l |
+ Current contradictory evidence regarding opicid-mediated pressor versus depressor effects suggests an e Pk, N | Wrar | in | Y
wpg [ormany |

apportunity to clarify mechanisms and improve prescriber decisions.
- . Race [
K 1 e

Objectives e

* To determing if systolic blood pressure readings, measured in mmily, are elevated in patients receiving a

semisynthetic epioid when compared Lo patients receiving an oral OTC NSAID. pre = -
[T — free
Smaking Musary ) P T
+ Data was collected from the United States National Health and Mutrition Examination Survey i E'
(NHANES) data from 2017 to March 2020 Roperied ke o
= Cross-sectional survey design of participants receiving either an oral OTC NSAID or an oral semi-
synthetic opioid. oo st
+ Inclusion eriteria: patients on naproxen or ibuprofen (n = 2423 or hydrocodone +/- acctaminophen, Tahle 3t Results of Maltivariahle Lagatic Regressian Anstyses for =
oxycodone +/- acetaminophen, or hydromorphone (n = 242). — el
* The exposure of miterest was oral semisynthetic opioid or oral OTC NSALD use. T:':::w bl i
* The outcome of interest was systolic blood pressure dichotomized as = 129 mmHg (normal) or = 129 " Lk el
mmHg (abnormal}. e
= Covariates: Age, sex, BMI, smoking history, and reported pain e
= Pearson Chi-Sguare tests (significance level of 0.05) were used to obtain P values for categorical data. bt i ik oy A
+ Wilcoxon Rank-Sum tests {significance level of (L05) were used to obtain P values for continuous 5= bl %_:
variables, since our data is not normally distributed, Mossn sk 0 | by
+ A multivariable logistic regression analysis was performed 1o compare the exposures of interest while R Mo . 1
adjusting for multiple covariates. Results were reported as odds ratios (ORs) with 95% confidence i : i
intervals (CTs). P o Gt o i Ry et L e
. - = i i I 2 > F
Discussion/Conclusion ity s . s 1 g i g S
* The semi-synthetic opioids group had B3 individuals (17.7%) with an abnormal blood pressure while the it - ' T
OTC NSAIDs group had 61 individuals { 13.0%) with an abnormal blood pressure with a p-value of 0,008 L. i |

= Our adjusted resulis suggest that there is a statistically signilicant relationship belween semi-synibetic
opioids and having an abnormal blood pressure when compared to OTC NSAIDs (OR = 1.67, 95% Cl: References
1.12-2.48). - E 3 » I ci Taborphin at high dases is heslthy aned 8 pin il ooy
) W N 54
* This study was limited by the inability to exclude patients on antihypertensive medications, the lack of
analysis of pain severity, and the absence of a defined temporal relationship berween medication

administration and blood pressure measurement. Additionally, hypertension history was not included in
the multivariable analysis due to the small sample size of that population.

Comparison of Systolic Blood Pressure Associated with Oral Semisynthetic
Opioids and Oral Over-the-Counter NSAIDs

Dean Balcirak, Delaney Harrison, Michael Roy, Lauren Todd

Group 12

Explores people who need pain medicines and examines whether systolic blood pressure differs between those taking oral semisynthetic
opioids and those taking oral over-the-counter NSAIDs. The background notes that high blood pressure is common and often occurs
alongside chronic pain, so understanding how these medications relate to blood pressure is important for safety. The objective is to
determine whether systolic blood pressure is higher in patients receiving a semisynthetic opioid compared with patients receiving an oral
OTC NSAID. In the discussion and conclusion, the authors report that the semisynthetic opioid group had a higher proportion of abnormal
systolic blood pressure than the OTC NSAID group, and that this association remained significant after adjusting for factors like age, sex,
BMI, smoking history, and reported pain. They note limitations such as not being able to exclude people taking blood pressure medications,
not analyzing pain severity, and the cross-sectional design, which makes it hard to know timing and cause-and-effect.
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Findings of systemic inflammation burden by different opioid analgesic type in
patients with pain
Abby Bullard, Hazel Moon, Matthew Potvin, Madison Ritzenthaler
University of Rhode Island/College of Pharmacy
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Findings of systemic inflammation burden by different opioid analgesic type in
patients with pain

Abby Bullard, Hazel Moon, Matthew Potvin, Madison Ritzenthaler

Group 13

Analyzes adults with pain who are taking prescription opioids and asks whether opioid strength (weak versus strong opioids) is linked to
higher levels of systemic inflammation. The background notes that opioids have been connected with immune effects and inflammation,
but much of the past research comes from opioid use disorder or long-term high-dose exposure, and there has been limited direct
comparison of different opioid types in typical pain patients. The objective is to compare how often high-sensitivity C-reactive protein (hs-
CRP), a marker of inflammation, is elevated among people using weak versus strong opioid analgesics. In the discussion and conclusion,
the authors report that opioid potency was not significantly associated with elevated hs-CRP in either unadjusted or adjusted analyses. They
note that obesity was the main factor associated with higher hs-CRP, suggesting it may be a more important and modifiable driver of
inflammation in this population. They conclude that choosing an opioid based on strength alone is unlikely to change inflammation risk, and
recommend larger, longitudinal studies with repeated biomarker measurements.
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Taylor Albanese, Emily Dwyer, Leah Seeram, Jack Sullivan
University of Rhode Island, College of Pharmacy

Background

Antidepressants are widely prescribed and generally well tolerated, but some have Table | Comparing Demographic and Clinical Tablc 2. Comparing Frequencics of the Outcome Variables
Characieristics Between SSR1 and Non-S5RI Use
. -

been associated with Hver eneyme elevations and drug induced bver injury {DILI), 2 Between Comparizon Groups

Although rare, [)III.I can be chinically significant, particularly in patients with S i gL e
underlying liver disease or polypharmacy.” ;x_w?oi_'_nhk\_ | = F.H: 2
3 . . N " " oo N  Nia s
Selective serotonin reuptake inhibitors {SSRIs) are ofien considered safer than other O
antidepressants, yet comparative data on their heparic risk remain limited.' i e !?\ilg\'tm:‘;\oﬂ 707 (95.8%) 678 (96.7%) 0359
Understanding differences in liver enzyme elevation berween antidepressant classes 3:\d,l].1'<52!.ﬂ] Z
may help guide safer treatment decisions. |
» . | Elevated AST and'ar 31(42%) 23 (3.3%)
Ob] ectives | ALT (AST 48,08
and ALT >55.05)

To evaluate whether adult patients taking S5RIs have a higher risk of elevated
Aspartate Aspartate Aminotransferase (AST) andfor Alanine Aminotransferase (ALT)
compared with patients taking non-S8RT antidepressants

Note: Statistical aualysis was performed using the Chi-Square test. The resubt yielded a pvalue
of
camparng S5RI and Non-SSRI antidenressants,

indicating e statistically significant difference between liver enzyme elevatvons when

Repgression

* Data Source: collected from 2017-2020 Natienal Health and Nutrition Examination 1511
Survey (NHANES). 2_2;:
+ Study Design: A cross-sectional design was used due to availability of nationally 4.139
representative data, allowing assessment of population-level associations : L
. o - - g . . 5 _{per additional med). | | |
# Inclusion Criteria: US. adults =18 years using SSRI or non-SSR1 at the time of e i Reo | BMI (=30 vs. <30} [ tu | pen-zo08 | 0740
being surveved used for any indication Gt Dk, X )| Cuirrent Drinkers vs Foriner [ zon (0,90 — 444 0,090
. . - o . R Ftat e {1 s Dirinkers |
# Exclusion Criteria: Individuals taking both SSRI and non-SSRI medications Dilabeies (o v ezt 2%
= Exposure: Mote: H el L

o SSRI Group: sertraline, citalopram, (uvoxamine, vilazodene, fuoxeting,
escitalopram, paroxeting

o Non-SSRE Group: SNRIs {31.0%), TCAs (16.8%), arypical antidepressants Consistency of Study Results
(51.8%), MAD inhibitors (0.4%) + SSRI use was not assoctated with a statistically si
+ Primary outcome: EJU\"(I[L‘\[‘ AST (=48 T/L) andior ALT (=55 U/L) antidepressant classes (p=0.359). The overall prevalence of AST/ALT elevation was low, with 31 (4.2%) events among

]
+ These findings are consistent with prior studics sugg, g that antidepressant-induced liver injury is rare and typically
idiosyncratic rather than class dependent. Existing literature indicates that while certain antidepressants can cause

hepatotoxicity, the abselute risk remains low.

events among non-33RT users, suggesting that clinically significant hepatotoxicity is uncommon,

Covariates: age, sex, race, BMI, alcohol use, number of prescription medications, and
diagbetes diagnosis

Statistical Analysis (¢ = 0.05 for all wests)

o Categorical Data: Pearson’s Chi-Square test used to obtain P-valucs

o Continuous Data: Independent T-test and Mann-Whimey U used 1o oblain P-values Biological plausibility

o Logistic regression was used (o estimate adjusted odd ratios (ORs) and 95% » Antidepressant nduced liver mjury 15 thought to occur via idiosyneratic mechanisms, including metabolic and immune-
confidence intervals (Cls) for the association between the exposure and outcome, mediated pathwavs rather than predictable dose dependent toxicity, which may explain similar risk across drug classes.
controlling for relevant covariates to account for potential confounding # Strengths: Inclusion of multiple antidepressant classes, adjustment for important confounders, cost-cffectiveness, and
real-world population increases gencralizability

References  Limitations: Single time point liver enzyme measurement, possible unmeasured confounding (e.g., NAFLD, viral
hepatitis), and small number of oulcome events (n = 54)
Conclusion

* SSRT use was not associated with a statistically signilicant increase in AST/ALT elevation compared with non-55R1
antidepressants. Therefore, antidepressant class alone may not be a major determinant of liver enzyme abnormalities.

Comparative Analysis of Liver Enzyme Elevations (AST/ALT) in Patients Treated
with SSRIs Versus Other Antidepressants

Taylor Albanese, Emily Dwyer, Leah Seeram, Jack Sullivan

Group 14

Investigates whether people taking SSRIs have a higher risk of elevated liver enzymes compared with people taking other types of
antidepressants. The background explains that antidepressants are generally safe but can sometimes be linked to liver enzyme elevations
and drug-induced liver injury, which can be important in people with liver disease or those taking many medications. The objective is to
compare the risk of elevated AST and/or ALT in adults using SSRIs versus non-SSRI antidepressants using NHANES data. In the discussion
and conclusion, the authors report that SSRI use was not associated with a statistically significant increase in liver enzyme elevations
compared with other antidepressant classes, and that overall enzyme elevations were uncommon. They conclude that antidepressant class
alone may not be a major driver of liver enzyme abnormalities, and note limitations such as having only one measurement time point and the
possibility of unmeasured liver-related factors.
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. PL_?\'I! inlnlt.izn;rs. nchiding -.'|1_'Dnl§‘§n:|. prasugrel, and ticagrelor, are Table 1. Demographic Comparison between Male and Female Figure 1. Raw Comparison of Hematocrit Levels
widely used in the treatment of patients with acute coronary syndrome
and those dergoing perc coronary itervention. These | Characteristics Male Female P-value Anemic Hematoerit Levels by Gender (p = 0.043)
medications reduce thrombotic events bul also increase the risk of | N=202 n=136 =6 {a=0.03} %

bleeding, which may lead to hospitalization, therapy discontinuation, (67.3 %) (32.7 %) B Genderd rale) w=tds W Gewcler 2 {fresale) =t

II}.ll increased morbidity 1nq miortality. ) ) ) Age (years), GR.6LOR 6884 11.6 0.506°
# Drior research has examined sex differences in major bleeding | ppean = SD

onteomes, limited attention has heen given to subclinical markers such

J P reserinti T53+£165 KT3L196 200
a3 hematocrit, which may indicate y g, and sing its I\un!.h.ernfl ESscrip ton Qoo ol s del AT
medicines taken,
relationship with biological sex may enhance nsk stratification and G
Mean = 50

support personalized, patient centered care,

Platelet Count (1,000 99 +572 | M7E+850 < 002
Objectives cellsfuL), Mean 5D

® The objective 18 to evaluate whether biological sex is associated with the | Ny Kidnev Disease 139 (89.1%) 0.191%
prevalence of abpormal hematocrit among adult patients receiving P2Y12 Kidnev Discase 17 {10.
inhibitor therapy, using hematocrit 2s a proxy marker for subclinical : e =
2 o oA a8 i Non-smoking T3 {7 b 0.451%
bleeding risk, and 1o assess whether whip may inform risk A, I8 (3T %)
stratification and guide more individualized, patent-centered monitoring | YL Sl adizan)
siralegies. * Idependent et ehi-anae ret
I\"Ieth(lds Table 2. Results of Multivariable Logistic Regression Analyses
Study Design: Characteristics Odds 95 % CI P-value
* Cro: clional study using data from NHANES database Rutio (Lower, Upper}
Inclusion Criteria: . x
» Adults =18 l‘::endt'r {female) {R;?I] (Ref)
S sender (male) 0.339 (0,161, 0.712) 0004 :
5 L":.'”'II:,:I\‘_ llhlhf”]'“l“.r} lm'[l el 1. or ti o) . 5 . ., ® This study analyzed 202 adult patients (136 male, 66 female) receiving
. et s ari L inhibitor (clopidogrel, prasugrel, or ticagrelor pe (evel E yed STCAse 2 0.829, 1. 1 289 T P PP
A ATEOL RS of {clopidogrel, prasizrel, ar ticagres SiE (G en pne pcinere ) ARIET R B RV P2Y 12 inhibitor therapy, identifying gender and platelet count a8 th
Exclusion criteria i =
® Missing sex information or missing hematocrit values \u kislm'lwl' disease (R?f{ (Ref) ficant predictors of abnormal hematoenit. Initial Chi-square tes
Exposure Definition Kidney Discase 0.553  {0.227,1.345)  0.191 | showed a signficant association (p = (.043), with males exhibiting a h:;,hu—
® Biological sex {comparing females and males) Number of Prescription 1037 (0.957,1.123)  0.374 prevalence of abnomal hematocrit (41.9 %) compared to females {
medicines taken ® Inthe adjusted model, pender and platelet count remained statistically
. ic thresholds — pieler Count (1,000 cellsil) 1005 (1001, 1LO10Y 0,018 significant prediciors. Males were associated with 66% reduced odds of
"o for females) " abnormal hematoerit (OR=0.339, 93 % CI: 0,161-0.712, p=0.004), while
& 5 S ’f"""_‘“"""‘g 1Re_f) 'R“U_ B incrensing platelet count slightly rased the odds (OR=1.006. 5% CL
* Wilcoxon rank sum west (@ = 0.05) was used for continuous variables Smoking 1.278 (0.675,2.419)  0.43] = i : =
. (] ware tests, independent -test, and multivariable logistc regression o o v e SR I:ﬂfJI—l.ﬂIfl :s='f!.ﬂ|.9 ). Other variables m.h.ujmg_ age, smoking, kidney
assessed  risk adjusting for confounders {age, body mass index, 0 il increasing ; o e Ll
comorbidities, renal function, and number of concomitant medications R b d with Homer - @ Th ings align with previeus rescarch findings that gender and platelet
that could affect bleeding risk) * i count are significant determinants of hematological profiles in s,
. NporEant

The results sugpest that gender and plateler count may be mor;

actors (o consider wi

paticots af risk for abnormal bematocrit
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i of Basbuaisid T in this cohor siretigth 3s the use of hoth unadjusted and adjusted

While these resulis highlight useful predictors, larger studies are necessary ©

confirm these findings and improve generalizability,

Biological Sex and Abnormal Hematocrit: Assessing Bleeding Risk in P2Y12
Inhibitor Therapy

Daniel He, Ava Conway, Shine Jeon, Brianna Meneve

Group 15

Reviews adults taking P2Y12 inhibitors and asks whether biological sex is associated with abnormal hematocrit, used as an early marker of
possible bleeding risk. The background explains that these medications reduce clotting events but can increase bleeding risk, and that sex
differences in major bleeding have been studied while earlier lab markers like hematocrit have been explored less. The objective is to
evaluate whether abnormal hematocrit differs by sex in people using P2Y12 inhibitors and whether this could help with monitoring and risk
assessment. In the discussion and conclusion, the authors report that sex and platelet count were the main factors related to abnormal
hematocrit in their analysis. They note limitations such as the observational, cross-sectional design, missing data, and a relatively small
sample size, and conclude that larger studies are needed to confirm these findings and improve how patients are stratified and monitored.
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Among Adults Currently Taking Benzodiazepines, How Does Short-Acting Benzodiazepine Use
Compare With Long-Acting Benzodiazepine Use in Their Association With Heart Rate?

Sydney Croly, Pharm.D. Candidate; Ava DiBiasio, Pharm.D. Candidate; Paul Kim, Pharm.D. Candidate; Deirdre McCaffrey, Pharm.D. Candidate
The University of Rhode Island College of Pharmacy, Kingston, Rl

Background

« To compare the association between short-acting versus long-acting berzodiazepines @ B€NZ00iazepines are commaortly prescribed medications for the marnzgement o conditions 5uch a5 anxiety and insomnia. They are commonly Categorized INta two Eroups (short-acting of |ang-acing)
on HR in adults, and to evaluste whether duration of action 15 associated with based on their pharmacokinetic properties (ie_t1/2). These differances in duration of action are thought to influence their safety profiles, incliding potential cardiovascular asscition
clinically meaningful differences in HR association Prior researchfor benzodiazepines has focused on assaciations in the realm of sedation, cognitive impairment, and risk of dependence!. Existing literature that looks at the relationship between
benzodiarepine use and heart rate (HR) isvery limited, particularhy with respect to pharmacokinetic properties ie. t1/2).

HR is an impertant clinical marker for cardiovascular functionand can fluctuate by central nervous system depressants, like benzodiazepines. Additicnally, patient specific factors like age, sex, race, and
m anisty may alsainfluence HR and should be considerad when svaluatingthe association Current evidsncs and auidslines do ot specify whether duration of action should be consderedinwhen
prescribing benzodiazepines in these populations
# Study Design: Cross-sectional study using 2017-2020National Health and NUtrition 3 Eyen with the heavy use of benzodiazepines, limited data is out comparing HR outcomes across the class's pharmacokinetic properties. Further investigation is needed to better understandthe
Examination Survey (NHANES) data®

potential cardiovascular implications associated with benzodiazepine durationof action.
Population: Adultsz18yearsreporting benzodiazepine use withinthe past year

Excluded: Individualsusing both short- and long-acting benzediazepines
Exposure:Benzodiazepine use categorized by duration of action:

.
= Short-acting|t% 12 hrs]: slprazolam, lorazepsm, oxazeps, a1 e Tt e s oMbl LogiteHeprent
trinazlom e B et B
= Longz-acting (t% »24 hrs): diazepam, clonazzpam, chiordiazepoxide, flurazepam, P i fa = :.’....1...,,‘.,;..
L | Deraion ot Aren
clorazepate T St Actiag | Refereoce Refirence
» Outcome: Heart rate (HR) Categorized based on AHA guidelines: o4 " Lengacisg | 105 ey
> Low: < 60 bpm e
= Normal/High: 2 60 bpm® Ea P B R
« Covariates (Measured Confounders): Age, gender, race/ethnicity, sty status - maxco |soao [z ous T manwds ™ [o i
(measured by ICD 10codes 41.0 & 41.9for anxiety and panic disorders) s . E s
« Statistical Analysis: remann e [ssicon sissen s § S Eey | e bt
© Chi-square test for unadjusted comparisons of HR between groups [ SIS & 0508 % .00 ; . L il 4 =
= Multivariate logistic regression (SPSS) to assess association between AR — |nm»s - I e b ] e pemile, N () [ Refrene Refrance
benzodiazepine durationand HR while adjusting for confounders D Nencw  |moien S | Mo o Rasat
o Statistical significance was set at p <0.05. ¥ comeriis I Rty
Vs, N (%) 0384 o - \m.\[%) Reference Reference
I R e DR e b
« This study found no signi in heart rate between sdults usingshort-versus long-acting These findings suszest that heart rate alone is uniikely to be  primary factor in selecting benzodiszepine duration; howsver, clinical decisions should stil consider

the broader patient context, incuding comerbid cardiovascular conditions and concurrent medicationsthat may influence heart rate. Benzodiazepine duration of action is not a clinically importantdeterminant of HR and should not be an independent factor driving prescriber
decision-making.

® Strengths: Costeffective study, usinga large, nationally representative dataset (NHANES), supporting generalzabilty and population-levelinsights.

® Limitations: Small sample size, residualconfounding factors (healthcare access, substance use), and inability to adjust for HR-affecting medications, opioids, and cardiovascular comorbidities are all limitations of this study. The crosssectional desin precludes conclusions about
causaiity. Also, reliance on seff-reported datamay introduce recall or misclassification bias. Information on dose, durstion, and adherence was unavaiable. Unable to run multivariable |ogistic regression for CV comorbidities due to lack of sample size. Potentialfor misclasification bias,
measurement error, and unmeasured confounding with NHANES data
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Among Adults Currently Taking Benzodiazepines, How Does Short-Acting
Benzodiazepine Use Compare With Long-Acting Benzodiazepine Use in Their
Association With Heart Rate?

Sydney Croly, Ava DiBiasio, Paul Kim, Deirdre McCaffrey
Group 16

Compares adults taking benzodiazepines and asks whether short-acting versus long-acting benzodiazepines are linked to different heart
rate outcomes. The background explains that benzodiazepines are often grouped by how long they last in the body, and that these
differences might affect safety, including possible cardiovascular effects, but there is limited evidence comparing heart rate by duration of
action. The objective is to compare heart rate between short-acting and long-acting benzodiazepine users in adults. In the discussion and
conclusion, the authors report that they did not find a meaningful difference in heart rate between the two groups. They conclude that
duration of action alone is unlikely to be an important reason to choose one benzodiazepine type over another based on heart rate, although
other patient factors and medications should still be considered.
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Comparing Hospitalization Rates Among Patients Treated with Direct Oral Anticoagulants
(DOACs) Versus Warfarin Across Multiple Indications for Anticoagulation

Oral anticoagulants are used for the prevention and treatment of
thromboembolic conditions.

Table 1.

Clinical CI

DOAC and Wartarin Users

Between

Results

Figure 1. Comparing Hospitalizations in the Past Year Between DOAC and Wartarin Users

Warfarin has been the standard therapy but requires routine g-
International Normalized Ratio {(INR) monitoring and has numerous drug @, p—
and dietary interactions. Age. years (mean = S0} 7185+ 088] 71.84 2 11.73 |
Direct Oral Anticoagulants (DOACs) offer predictable ph kineti Gonder T5ae =
fixed dosing, and no need for routine monitoring. Male. N %) BT {B0%) 56 (56%) E
While clinical trials show comparable or improved safety of DOACs Famale, N (%} BS [40%) 44 [44%) €
compared to warfarin, real-world outcomes may vary based on s omar | 2
patlant-_sgg:lﬁc factors such as renal function, age, body mass index, Non-Hispanic While, N (%) 02 (57%) 88 (Bas) =
comorbldmes. anld adherence.? events. p . Nan-Hispanic Black, N (%) 36 (20%) 10 {10%) E s
Other Race. N (%) 34 [21%) 22 [22%) ntico:
complk:ations, are a major cause of hospltall:atlon and healthcare — s S G G Arissepai Type of Anticoagulant
utilization, making hospitalizatio rtant real-world safet oo Sinckiax f7%
n, ing hospitalization an impertant real-world safety Yes, N 3% 12 (13%) 7 (12%) Table 2. Results of Multivariable Logistic Regrassion Analysis
outcome. No, N (%) 78 jars) | 62 aask)
N (%) 7 }
» - o3 By
Objectives Indication Gz | e At
Prevent Blood Clots, M (% [4E% 53 (5 A 3
To oompare hospitalization rates among adults treated with DOACs M,imh”mm;um lN )t“é'l :: .';;%,I ??hf::’l'\ S 2,:: L5 TS L
rivar and dabi versus warfarin across multiple | ower w ) | sapiewy | s ey e it ) 4 agi-as 0218
indications for anticoagulation Boun Told You Had High TE | [ -
Cholesteral Faman 208 111-3.36 0030’
Yes, N %) B3 [50%) | 54 (56%) Curment Micohol Use
; Publicly available Natienal Health and Nutrition Examination |, B4 .:m, :;‘; <Iu1 3;5-1 2] Pl
L : . Sl Yo 128 081572 0.079"
Surwy tNHANES} 2017- _2020 pre-pandemic data Boon Told You Had High e T
study | prevalence across Bloed Prossam M Rt
indications. Indications were categorized usmg ICD-10 codes e B [B) 122 75%) | 65 655} iies 158 ani4 13 LE ]
« Cohort selection: Non-institutionalized U.S. adults 2 18 years reporting Mo, N (3} 40 (25%) | 34 (3a%) DeeATA TS MR Cholestenod .
DOAC or warfarin use Been Told You Had Diabetes omzE | |v= 021 D10-075 noz!
Inclusion criteria: Age 218 years, self-reported DOAC or warfarin use within | v n %) 50 [31%) 33 (33%) e Tok Ve s Fh B0 Prassies
the past 30 days, and hospitalizations occurring within the past 12 months Ny, N (%) 103 (B4t} | 84 (83%) \.'f, "; e o
as self-reported by participants Unraportad. N {%) B {5t} A12%) WESLTy o VheRRIFaIIg RINEYS —
w Age <18 years, onm:umant DOAC and warfarin use, Histery of Weak/Failing 07845 Y"‘n ﬁ,e\r ; :
i and i i occurring more than 12 Kidneys T = 2t L
maonths ago as self-reported by partu:lpants Yos, N (%) 23 [14%) 13 (13%) M (=
Exposure: Self-reported use of DOACs Ha, N (%) 128 (B8%) | 87 (870} “ Yo 248 A i
versus warfarin at the time of data collection ;’:"":' T MRS R LA o e -
« Qytcome: All-cause hospitalization within the past 12 months, defined as Lo 018 005-079 00181
self-mpomd overnight hospital stay Hon, 1% 1) BIHEW). | af (dosk)
0 . f . Lags Low [=11/year), N (%] 23 [17%) 12 (158} Ret
(age, sox, incoma), ulation 1 sderate imonthlyh N (%) 1a(1o%) | 15 (18%) 05 a1z zar a480°
|r|r_]l:ahnn, lifestyle .lsclars {smoking stai\.ls, alcnhc.il use), and onmc!r.blclmes Fraquent (weekly+), N (%) 31 [24%) 17 (219} -
L’:::";ys} L, high blood history of income Ratio (Mean £ 80] | 2602 166 | 2702 147 | 0035 | | preses ssss cum i dsnsEr i

: Continuous varlables were analyzed using t-test or
Wilcoxon rank-sum tests, and ical variables using chi-sg tests.
Multivariable Ioglstlc regression was used to estimate adjusted odds ratios
{@0Rs) for he ion while g for covari All analyses were
conducted using SPSS version 29.0 and a p-value < 0.05 was considered
statistically significant

References

N, Lo g, U Tl L, U TSt . 1 oo comi i, K a2 71
3 ot sty 16 aafely o6 e Eral TS ESgUTSNI Y AT} patere e il Ses¥ston 8
P e s, 1436920 REBEL. O A ST 112400
17 02 Pra-Pandeic e

e mat Sureny

[ ——

Discussion/Conclusion

= Theonly

DGAC Dbt G Ardzoagsnst

® iesr. DOWE Dlvect Coaf Aricragulact. Hosmer and [emeshios p=ssie 0221

between the groups was racial compeosition.

In unadjusted analysis, DOAC users had a higher prope of

pared to warfarin users [48% vs 34%, p = 0.016).

» DOAC users had higher odds of all

hespitalization rates were female sex (aOR 3.08; CI: 1,11-8.36), which was associaled with higher odds, while hyperlipidemia (aOR 0.27; CI: 0.10-0.75) and

te warfarin users (a0R = 2.78; 95% CI: 1.05-7.38). Significant covariales alfecling

noﬂ-HIspanIr_ White race [aOR 0.18; Cl: 0.05-0. ?E}were associated with lower odds 1Tahle ).

* StudyLi

| design which cannot di

Flndlngs suggest

ety di

lity, data of both self-reported

usmg ICD-10 codes, [ack of adhelen:e dﬂlﬂ and small sample size,

k I th and risk based on

paties

specific factors.
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Considers hospitalization rates in adults using direct oral anticoagulants (DOACs) versus warfarin. The background explains that warfarin

Comparing Hospitalization Rates Among Patients Treated with Direct Oral
Anticoagulants (DOACs) Versus Warfarin Across Multiple Indications for
Anticoagulation

Emma Brouillette, Thomas Morrell, Matthew Pari, Delaney Umbrianna

Group 17

requires INR monitoring and has many interactions, while DOACs have more predictable dosing and typically do not require routine
monitoring, but real-world outcomes can vary based on patient factors. The objective is to compare all-cause overnight hospitalization
within the past year between adults using DOACs and those using warfarin, across multiple anticoagulation indications. In the discussion
and conclusion, the authors report that DOAC users had a higher proportion of hospitalizations than warfarin users and higher odds of
hospitalization after adjustment. They note limitations such as the cross-sectional design, self-reported medication use and
hospitalizations, possible misclassification, lack of adherence data, and small sample size, and conclude that anticoagulant selection may
relate to hospitalization risk and should be individualized using patient-specific factors and risk stratification.
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i The Comparative Prevalence of Anemia in Adults with Type Il Diabetes Mellitus

UNIVERSITY Receiving Metformin versus Sulfonylurea Therapy
OF RHODE ISLAND
AT Cailin McCaffrey, Willy Njeru, Elizabeth Orabona, Vanessa Varone

The University of Rhode Isiand College of Pharmacy

Background Results
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The Comparative Prevalence of Anemia in Adults with Type Il Diabetes Mellitus
Receiving Metformin versus Sulfonylurea Therapy

Cailin McCaffrey, Willy Njeru, Elizabeth Orabona, Vanessa Varone
Group 19

Compares adults with type 2 diabetes who are taking metformin versus those taking sulfonylureas (glipizide, glimepiride, or glyburide) to see
whether anemia is more common in one group. The background explains that anemia can occur in people with type 2 diabetes for several
reasons, and that metformin has been linked to anemia mainly through vitamin B12 deficiency, while evidence for sulfonylureas is more
limited. The objective is to determine and compare the prevalence of anemia between these treatment groups using NHANES data. In the
discussion and conclusion, the authors report that they did not find a statistically significant difference in anemia prevalence between
metformin users and sulfonylurea users. They note important limitations such as small sample size, cross-sectional design, and self-
reported short-window medication exposure, which could hide longer-term effects. They conclude that short-term anemia risk may not
differ between therapies, but suggest continued monitoring—especially with long-term metformin use—and recommend longer-term
studies that include vitamin deficiency measures.
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Isabel Savinon, Ryan Min, Shakir Pike, Tyler Wallace
g e of Pharmacy

Background

Diuretics such as hydrachlorothiazide and furasemide are commanly used in the Table L. Comparing Demographic and Clinical Characteristics Table 2. Raw Comparison of Metzbelic Syndrome Batween HCTZ and
management of hypertension and fluid-related conditions, Thiazide diuretics have botwean HTCZ and Furssemida Users Furosemida Usars
been associated with metabolic abnormalities, including dyslipidemia, insulin [Ev— mera [—— Praz i

el -

resistance, and components of metabolic syndrome in U.S. adults. However, there is
limited evidence directly comparing the association between hydrochlorothiazide and
furosemide with metabelic syndrome in U.S. adults. Metabolic syndrome is a major
risk factor for cardiovascular disease and mortality,

e

Mesabalic Symirome Prescace
i Mo Mcisbalic Syedmme, 5 (3] |
[T Mecsbolle Syadeurme., |

Objectives

To evaluate whather hydrochlorothiazide use is associated with metabolic
syndrome compared to furcsemide in U.S. adults

Table 3. Results of Multivariable Logistic Regression Analyses for the Risk of
Matabalic Syndrome

Chirrcteristies Adjusted Drids
i

HETE® v, Purnemide

A cross-sectional study was conducted using data from the 2017-2020
Mational Health and Nutrition Examination Survey (NHANES),

* Inclusion Crteria: Adults ages =18 years reporting use of
hydrochlorathiazide or furosemide and had sufficient data to assess
metabaolic syndrome status using ATP Il criteria.

* Exclusion Criteria: Participants were excluded for dual diuretic use, age <18
years, or missing data for metabolic syndrome or covariate data,

“Exposure: Self-reported use of hydrochlorothiazide or furosemide, with
furosemide serving as the reference group.

% Primary oulcome was dicholomized as presence or absence of metabolic
syndrome. Metabolic syndrome was defined using ATP |l criteria, requiring =3 of
the following: abdominal obesily defined by waist circumference thresholds,

elevated triglycarides, reduced HDL cholasteral, elavated blood prassure, or . - - -
elevaled fasting glucse. iscussion/Conclusion

“Covariates: Age (young =56 years vs, old 256 years per sample distribution), < Prior studies suggast thiazide diuretics may contribute to metabolic abnormalities when compared with non-
sex, racefethnicity, alcohol use, smoking status, and heart failure ICD-10 code, use or the general population. In contrast, the present analysis compares hydrochlorothiazide with furosemide, which
#All variables were categorized and were compared belween exposure groups are often used in different clinical populations, limiting direct comparability with prior findings. Mo statistically significant

using chi-square tests; Fisher's exact test was used for heart failure due to small difference in metabolic syndrome was observed between groups (p=0515). )
cell counts. Mullivariable logistic regression was performed to estimate adiusted # The lack of significant association in this study suggests that observed metabolic effects may be influenced by

odds ratios (ORs) and 95% confidence intervals (CIs) for the association underlying comerbidities and patient characteristics rather than the medication itself.

between hydrochlorothiazide use and metabolic syndrome, adjusting for <Utilizing a nationally representative dataset (NHANES) enhances generalizability to the U.S. adult population. The
covariates. Model fit was assessed using the Hosmer-Lemeshow goodness-of-fit analysis adjusted for mulliple demographic and clinical covariates, improving validity of the cbserved associations.
test. Statistical significance was defined as p <0.05. All analyses were conducted Metabolic syndrome was defined using standardized ATF Il criteria, ensuring consistency and reliability in cutcome

using SPSS 29.0. assessment.

+ The cross sectional study design limits the ability to establish causal relationships. The relatively small sample size
References may have reduced statistical power lo detect significant associalions. Residual confounding may be present due lo
unmeasured factors such as renal function and disease severity, which may influence both diuretic selection and
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2407 evaluate this relationship.

Association Between Hydrochlorothiazide Use and Metabolic Syndrome
Compared to Furosemide in U.S. Adults

Isabel Savinon, Ryan Min, Shakir Pike, Tyler Wallace
Group 20

Profiles two diuretics—hydrochlorothiazide and furosemide—and asks whether hydrochlorothiazide use is linked to metabolic syndrome in
U.S. adults. The background explains that thiazide diuretics have been associated with metabolic problems, but there is limited evidence
directly comparing hydrochlorothiazide with furosemide for metabolic syndrome risk. The objective is to evaluate whether
hydrochlorothiazide use is associated with metabolic syndrome compared with furosemide. In the discussion and conclusion, the authors
report that no statistically significant difference in metabolic syndrome was observed between the groups, and they suggest that underlying
patient characteristics and comorbidities may influence observed metabolic effects more than the medication choice alone. They note
limitations such as the cross-sectional design, relatively small sample size, and possible unmeasured confounding, and conclude that
hydrochlorothiazide was not significantly associated with metabolic syndrome compared with furosemide after adjustment; they
recommend larger, longitudinal studies.
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Ratio of Family Income-to-Poverty and the Antidepressant Treatment Gap
Among U.S. Adults Aged 18-74 with Moderate-to-Severe Depressive Symptoms:
NHANES Cross-Sectional Analysis

Ari Cano, Revaa Goyal, Flora Khoury, Cassidy Pepin
Group 21

Examines whether household income is linked to a “treatment gap” in depression care among U.S. adults with moderate-to-severe
depressive symptoms. The background explains that people with higher depression symptom burden often have significant impairment, and
while lower income is linked to depression risk, it is less clear whether antidepressant treatment engagement differs by income among
adults with PHQ-9 scores of 10 or higher. The objective is to test whether lower family income-to-poverty ratio (PIR) is associated with not
taking antidepressants among adults aged 18-74 with PHQ-9 = 10. In the discussion and conclusion, the authors report that after
adjustment, PIR category was not significantly associated with antidepressant non-use, and that treatment non-use was high across all
income groups. They note limitations such as not incorporating survey weights, cross-sectional design, and limited medication details, and
conclude that barriers beyond income alone may better explain antidepressant treatment gaps and should be explored in future research.
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Comparing the Prevalence of Abnormal Kidney Function in Type 2 Diabetic
Patients on SGLT2 Inhibitors versus Other Oral Antidiabetic Medications

Ben Cassellius, Annissa Mon, Zoe Plaisted, Meghan Rigby
Group 22

Explores adults with type 2 diabetes and asks whether people taking SGLT2 inhibitors have a lower prevalence of abnormal kidney function
compared with people taking other oral diabetes medications. The background notes that clinical trials often show kidney-protective effects
with SGLT2 inhibitors, but it is less clear how well this translates to broad population survey data where comparison groups can be very
mixed. The objective is to test whether SGLT2 inhibitor use is associated with lower abnormal kidney function in NHANES 2017-2020. In the
discussion and conclusion, the authors report that SGLT2 inhibitor use was not linked to a statistically significant lower prevalence of
abnormal kidney function compared with other oral antidiabetics after limited adjustment. They note that age was the strongest predictor of
abnormal kidney function, and emphasize limitations such as a small SGLT2 sample size, a heterogeneous comparison group, possible
residual confounding and outcome misclassification, and not using NHANES survey weights. They conclude the results are best viewed as
hypothesis-generating and that larger real-world studies with more covariates and longer follow-up are needed.
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Association Between Long-Term Versus Short-Term Systemic Corticosteroid
Use And Elevated HbA1c (> 5.7%)

Paige Fontes, Jonathan McArdle, Ola Omeike, Anna Reilly
Group 23

Analyzes whether people who use systemic corticosteroids for a longer time are more likely to have an elevated HbA1c (above 5.7%),
compared with people who use corticosteroids for a shorter time. The background explains that steroids can raise blood sugar, and that
longer exposure could lead to more lasting effects on blood sugar control. The objective is to compare elevated HbA1c in long-term steroid
users (more than 3 months) versus short-term users (less than 3 months). In the discussion and conclusion, the authors report that after
adjustment, long-term steroid use was associated with lower odds of elevated HbA1c. They suggest this unexpected finding may be due to
factors like closer monitoring and treatment of blood sugar in long-term users, or differences between people who remain on long-term
therapy versus short-term users. They conclude that individualized monitoring of blood sugar remains important for patients on
corticosteroids, and that more research is needed to better understand long-term versus short-term effects.
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Andrew Breneman, Emmie Parker, Julia Strife, Renee Popiel
University of Rhode Island
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Evaluating Hidden Metabolic Risk: Elevated Fasting Glucose in Non-Obese
Patients on Second-Generation Antipsychotics

Andrew Breneman, Emmie Parker, Julia Strife, Renee Popiel

Group 24

Investigates whether non-obese adults taking second-generation antipsychotics (SGAs) have a higher prevalence of elevated fasting plasma
glucose compared with non-obese adults taking SSRIs or SNRIs. The background explains that SGAs are known to cause metabolic side
effects, but most research focuses on overweight or obese patients and often uses diabetes as the endpoint instead of earlier warning signs
like fasting glucose. The objective is to see if elevated fasting glucose occurs more often in non-obese SGA users, which could indicate
metabolic risk that might be missed when monitoring is based mainly on body weight. In the discussion and conclusion, the authors report
that SGA use was not significantly associated with elevated fasting glucose compared with SSRI/SNRI use after adjusting for measured
factors. They note the cross-sectional design, limited sample size, and possible unmeasured factors such as diet, psychiatric illness
severity, medication dose and duration, and adherence. They conclude that metabolic monitoring may still be appropriate regardless of BMI,
and larger longitudinal studies are needed.
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Association of Angiotensin-Converting Enzyme Inhibitors vs. Angiotensin Il
Receptor Blockers Use With Albuminuria Among Adults with Hypertension

Sami Gangji, Nisha Kakwani, Elena Silva

Group 25

Reviews adults with hypertension and examines whether people taking ARBs differ from people taking ACE inhibitors in how often they have
albuminuria, which is a marker of kidney damage. The background explains that ACE inhibitors and ARBs are commonly used for
hypertension, but direct comparisons focused on albuminuria in a broad hypertensive population are less common. The objective is to
evaluate the association between ARB use versus ACE inhibitor use and albuminuria. In the discussion and conclusion, the authors report
that although ARB users had a slightly higher albuminuria prevalence in the unadjusted comparison, the difference was small and not
statistically significant, and the adjusted analysis did not change the interpretation. They conclude that ARB use was not significantly
associated with albuminuria compared with ACE inhibitor use in this cross-sectional analysis, and that larger longitudinal studies are
needed to assess changes in albuminuria and other kidney outcomes over time.
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